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Pacemaker Indication Classifications

Class| — Conditionsfor which thereisevidence and/or general
agreement that per manent pacemakers should be implanted

Class || — Conditions for which permanent pacemakersare
frequently used but thereisdivergence of opinion with respect
to the necessity of their insertion

Classlla: Weight of evidence/opinion isin favor of
usefulness/efficacy

Class|lb: Usefulnessefficacy islesswell established by
evidence/opinion

Class|Il — Conditionsfor which thereis general agreement
that pacemakersare unnecessary
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Pacemaker Indication Classifications

Evidence supporting current recommendations are
ranked aslevels A, B, and C.:

Level A: Dataderived from multiple randomized
clinical trialsinvolving a large number of individuals

Level B: Dataderived from alimited number of trials
Involving compar atively small numbers of patientsor
from well-designed data analysis of nonrandomized
studies or observational dataregistries

Level C: Consensus of expert opinion wasthe primary
sour ce of recommendation
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Symptoms

Syncope or pre-syncope
Dizziness

Congestive heart failure
Mental confusion
Palpitations

Shortness of

Exerciseinto Medtronic B




Sinus Node Dysfunction

Sinus bradycardia
Sinus arrest

SA block

Brady-tachy syndrome

Chronotropic
Incompetence
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Sinus Nede Dysfunction —
Sinus Bradycardia

e e ctm Bl et

Persistent dow rate from the SA node. The
parameter s from this waveform include:

Rate = 55 bpm
PR interval = 180 ms (.18 seconds)

Medtronic )




Sinus Nede Dysfunction —
Sinus Arrest

[V VN VN VNN VNN VN

2.8-second arrest

Failure of sinus node discharge resulting in the absence of
atrial depolarization and periods of ventricular asystole

Rate= 75 bpm
PR interval = 180 ms (.18 seconds)

2.8-second arrest
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Sinus Nede Dysfunction —
SA EXxit Block

2.1-second pause

Transient blockage of impulses from the SA node

Rate =52 bpm

PR interval = 180 ms (.18 seconds)

2.1-second pause Meditronic @




Sinus Node Dysfunction —
Bradycardia-Tachycardia (Brady-Tachy) Syndrome

BISEERL S T R e B O e

| nter mittent episodes of sSlow and fast rates
from the SA nodeor atria

Rate during bradycardia =43 bpm

Rate during tachycardia = 130 bpm
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Chronotropic Incompetence

Unstable

Start Stop
Activity Activity
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Sinus Nede Dysfunction —
Indications for Pacemaker Implantation

Class| Indications

Sinus node dysfunction with documented symptomatic sinus
bradycardia

Symptomatic chronotropic incompetence
ClassII Indications

Class|la: Symptomatic patientswith sinus node dysfunction and with
no clear association between symptoms and bradycardia

Class|Ib: Chronic heart rate < 30 bpm in minimally symptomatic
patients while awake

Classl1ll Indications

Asymptomatic sinus node dysfunction Medtronic &
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AV Block

First-degree AV block
Second-degree AV bloc

Mobitz types| and |
Third-degree AV block

Bifascicular and
trifascicular block

Medtronic )




Eirst-Degree AV Block

AV conduction isdelayed, and the PR interval
IS prolonged (> 200 ms or .2 seconds)

Rate = 79 bpm
PR interval = 340 ms (.34 seconds)
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Second-Degree AV Block —
Mobitz | (Wenckebach)

— —

200 360 400
ms ms ms

Progressive prolongation of the PR interval until a
ventricular beat isdropped

Ventricular rate=Irregular
Atrial rate =90 bpm

PR interval = progressively longer until a P-wave
failsto conduct Medtronic &




Second-Degree AV
Block — Moebitz i

Regularly dropped ventricular beats

2:1 block (2 P wavesto 1 QRS complex)
Ventricular rate = 60 bpm

Atrial rate= 110 bpm Medtronic @




Third-Degree AV Block

No impulse conduction from the atriato the ventricles
Ventricular rate= 37 bpm
Atrial rate =130 bpm

PR interval = variable
Medtronic )




AV Block = Indications

Class| Indications
3rd degree AV block associated with:

Symptomatic bradycardia (including those from arrhythmias and
other medical conditions)

Documented periods of asystole > 3 seconds
Escaperate < 40 bpm in awake, symptom free patients
Post AV junction ablation

Post-operative AV block not expected to resolve

Second degree AV block regardless of type or site of block, with
associated symptomatic bradycardia
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AV Block = Indications

ClassI| Indications
Classlla:
Asymptomatic CHB with a ventricular rate > 40 bpm
Asymptomatic Typell 2nd degree AV block

Asymptomatic Typel 2nd degree AV block within the His-Purkinje
system found incidentally at EP study

First-degree AV block with symptoms suggestive of pacemaker
syndrome and documented alleviation of symptomswith temporary
AV pacing

Class|Ib:

First degree AV block > 300 msin patientswith LV dysfunction in

whom a shorter AV interval resultsin hemodynamic improvement
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AV Block = Indications

Class|!l Indications

Asymptomatic 1st degree AV block

Asymptomatic Typel 2nd degree AV block at
supra-Hislevel

AV block expected to resolve and unlikely to
recur (e.g., drugtoxicity, Lyme Disease)
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Bifascicular Block

Right bundle branch block
and left posterior hemiblock
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Bifascicular Block

Right bundle branch block
and left anterior hemiblock
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Bifascicular Block

Complete left bundle
branch block

Medtronic )




Irifascicular Block

Complete block In
theright bundle
branch and complete
or incomplete block
In both divisions of
theleft bundle
branch

Medtronic )




Bifascicular and Trifascicular
Block (Chronic) — Indications

Class| Indications
I ntermittent 3rd degree AV block
Typell 2nd degree AV block
Class|| Indications

Classlla:

Syncope not proved to bedueto AV block when other causes have been exluded,
specifically VT

Prolonged HV interval ( >100 ms)

Pacing-induced infra-His block that is not physiological

Class|Ib: None
Class!lI Indications
Asymptomatic fascicular block without AV block

Asymptomatic fascicular block with 1st degree AV block
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Neurocardiegenic Syncope

Carotid Sinus Syndrome (CSS)
Vasovagal Syncope (VVYS)

Medtronic )




IHypersensitive Carotid Sinus
Syndrome (CSS)

Extremereflex response to carotid sinus stimulation
Resultsin bradycardia and/or vasodilation
Can beinduced by:

Tight collar
Shaving
Head turning
Exercise

Other activitiesthat stimulate the carotid sinus
Medtronic )




Mechanisms ofi Neurocardiogenic
Syncope

Cardioinhibitory
Initiated by inappropriatedrop in heart rate

Vasodepr essor

Symptomatic decrease in systolic blood pressure
dueto vasodilation

Mixed

| ncludes components of cardioinhibitory and
vasodepr essor

Medtronic )




\Vasovagal Syncope (VVS)

Neurally mediated transient loss of consciousness
Can be precipitated by:
Fear, anxiety
Physical pain or anticipation of trauma/pain
Prolonged standing
Symptoms include:
Dizziness
Blurred vision
Weakness
Nausea, abdominal discomfort

Sweati ng Medtronic &




CSS and VA/S — Indications

Class | Indications

Recurrent syncope caused by carotid sinus
stimulation; minimal carotid sinus pressure
Induces a period of asystole > 3 secondsin
duration (CSS)
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CSS and VA/S — Indications

Class || Indications

Classlla:

Recurrent syncope without clear, provocative events and with
a hyper sensitive cardioinhibitory response

Syncope of unexplained origin when major abnormalities of
sinus node function or AV conduction are discovered or

provoked in EP studies
Class|lb:

Neurally mediated syncope with significant bradycardia
reproduced by a head-up tilt table testing (VVS)

Medtronic )
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CSS and VA/S — Indications

Class ||| Indications

Asymptomatic with a positive response to carotid sinus
massage (CSS)

Recurrent syncope, lightheadedness, or dizziness
without a cardioinhibitory response (CSS/VVS)

Situational vasovagal syncope in which avoidance
behavior is effective

Vague symptoms such as dizziness, light-eadedness, or
both, with hyperactive cardioinhibitory responseto CS
stimulation
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Pacing After Cardiac
Transplantation

Class| Indications

Symptomatic bradyarrhythmias/chronotropic incompetence not
expected to resolve and meetsother Class| indications for
permanent pacing

Class || Indications
Classlla: None

ClassIlb: Symptomatic bradyarrhythmias/chronotropic
Incompetence that, although transient, may persist for months and
requireintervention

Classl|lI Indications

Asymptomatic bradyarrhythmias
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AV Block Assoeciated with Myoecardial
Infarction = Indications

Class| Indications
Persistent and symptomatic 2nd or 3rd degree AV block

Persistent Type 2nd degree AV block in the His-Purkinje system with
bilateral BBB or 3rd degree AV block within or below the His-Purkinje

system

Transient advanced 2nd or 3rd degreeinfranodal AV block and
associated bundle branch block

Class || Indications

Classlla: None
Classllb: Persistent 2nd or 3rd degree AV block at the AV node level

Class |11 Indications

Transient AV block in absence of intraventricular conduction defect

Pre-existing 1st degree AV block with bundle branch block
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Children and Adolescents

Class | Indications

Advanced second- or third-degree AV block
associated with symptomatic bradycardia,
congestive heart failure, or low cardiac output

Sinus node dysfunction with correlation of
symptoms during age inappropriate bradycardia;
the definition of bradycardia varieswith the
patient’s age and expected heart rate

Postoper ative advanced second- or third-degree AV
block that isnot expected to resolve or persistsat
JACC V. 31, noleaspgfynda(ys after cardiac Surgewntmued - Medtronic )




Children and Adolescents

Class | Indications

Congenital third-degree AV block with awide QRS
escape rhythm or ventricular dysfunction

Congenital third-degree AV block in the infant with
aventricular rate <50 to 55 bpm or with congenital
heart disease and a ventricular rate < 70 bpm

Sustained pause-dependent VT, with or without
prolonged QT, in which the efficacy of pacing is
thoroughly documented
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Children and Adolescents

Class|| Indications
Classlla:

Bradycar dia-tachycardia syndrome with the need for long-term
antiarrhythmic treatment other than digitalis

Congenital third-degree AV block beyond thefirst year of life
with an average heart rate < 50 bpm or abrupt pausesin
ventricular ratethat aretwo or threetimesthe basic cycle length

Long QT syndromewith 2:1 AV or third-degree AV block

Asymptomatic sinus bradycardia in the child with complex
congenital heart disease with resting heart rate < 35 bpm or
pausesin ventricular rate > 3 seconds
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Children and Adolescents

Class || Indications
Class|1b:

Transient postoperative third-degree AV block that
revertsto sinus rhythm with residual bifascicular block

Congenital third-degree AV block in the asymptomatic
neonate, child, or adolescent with an acceptable rate,
narrow QRS complex and normal ventricular function

Asymptomatic sinus bradycardia in the adolescent with
congenital heart disease with resting heart rate < 35 bpm
or pausesin ventricular rate > 3 seconds
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Children and Adolescents

Class ||l Indications

Transient postoperative AV block with return of
normal AV conduction within 7 days

Asymptomatic postoper ative bifascicular block with or
without first degree AV block

Asymptomatic Type | second-degree AV block

Asymptomatic sinus bradycardia in the adolescent
when the longest RR interval is < 3 seconds and the
minimum heart rateis> 40 bpm
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Summany. off Pacemaker Indications

Sinus node dysfunction

AV Dblock

Bifascicular and trifascicular block

Hyper sensitive Carotid Sinus Syndrome (CSS)
Vasovagal Syncope (VVS)

Pacing after cardiac transplantation

AV block associated with myocardial infarction

Children and adolescents
Medtronic )




NBG Code

| [ [l |V \Y
Chamber Chamber Response Programmable Antitachy

Paced Sensed to Sensing Functionsg/Rate Function(s)
Modulation

V: Ventricle |V: Ventricle |T: Triggered P: Simple P: Pace
programmable

M: Multi-
programmable

A: Atrium A: Atrium |: Inhibited S. Shock

D: Dual (a+v) | D: Dual (a+v) | D: Dual (t+1) | C: Communicating | D: Dual (p+s)

O: None O: None O: None R: Rate modulating | O: None

S. Single S Single O: None
(A or V) (A or V)
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Mode Selection Decision Tree

Symptomatic DDIR with DDDR with
bradycardia SV PVARP MS

\

Are atrial
tachyarrhythmias
present?

Is AV conduction
intact?

/

vy N N

Is AV conduction Are they
intact? chronic?

v Y k Is SA node function

Is SA node function presently adequate?

presently adequate?
Y N
\
o0320 ) (_ ooos
DDD, DDI

with RDR )
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Determining the Optimal Pacing
Mode: Mrs. Peacock

iR e e ey

Patient information:

Documented symptomatic sinus bradycardia

When exercisetested, rate does not Increase
appropriately with increasing work loads

At present, AV conduction isintact
Medtronic &




Determining the Optimal Pacing Mode:
Profiessor Plum

Patient infor mation:

Professor Plum hasintermittent 2nd degree
Typell AV block with symptoms

Professor Plum’s atrial rateresponded
appropriately to an exercise test Medtronic@




Determining the Optimal Pacing
Mode: Colonel Mustard

Patient information:

Colonel Mustard has complete heart block and
Intermittent atrial flutter

Colonel Mustard’s heart rate does not reach

100 bpm in response to an exercise stress test
Medtronic &




Determining the Optimal Pacing Mode:
M. Green

BINEER] | PS e el 0 e

Patient information:

Mr. Green has brady-tachy syndrome with intact
AV conduction

Mr. Green’s heart rate does not reach 100 bpm in

response to an exercise stresstest
Medtronic )




Determining the Optimal Pacing Mode:
Mrs. White

A A~

Patient information:

Mrs. White has chronic atrial fibrillation with an
iIrregular ventricular rate

Mrs. White’s heart rate does not reach 100 bpm in

response to an exercise stresstest
Medtronic )




CMS Expansion of ICD Coverage

Documented episode of cardiac arrest dueto
ventricular fibrillation without a preceding
reversible cause. (Secondary prevention)

Documented sustained ventricular tachycardia
(secondary prevention)
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Indications for ICD (cont.)

Documented familial or inherited conditions
with a high risk of lifethreatening VT such as
familial long QT syndrome or familial
hypertrophic cardiomyopathy
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