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Pathophysiology and classification

» Bradyarrhythmias requiring cardiac pacing can be
caused by a variety of aetiologies and the early
identification of a potentially reversible cause is the first

step towards treatment.

» The main physiological effect of bradycardia is
lower cardiac output.




Table 3 - Causes of bradycardia.

INTRINEIC

ldiopathic (ageing) depeneration

Ischasmic heart disease

Infiltrative diseases: sarcoidosis, amylowoss, harmochromatosis
Collagen vascular diseases: systemic lupus erythematesus, rheumatabd
arthritis, scleroderma

Conpenital diseases, including sinus node and AV node disease
Infective discases: m}lni::trdili:_ endocarditis, -If'f'n;g:tl: disease, d:'ph:h:-ri:ll
Gram-negative sepsis, typhoid fever, Lyme disease

Rare genethe dis=ases: associated with a cardiomyapathy (laminopathies,
myatonle dysrophy, desminopathles, mitochondrial disorders, Danon
disease. Anderson-Fabry disease. PREAGZ mutabon) or pot (primary
conduction defect)

Surgical trauma: valve replacement (including percutaneous aortic
replacement]), heart transplantation

Interded or unintended AV block due to catheter abladon procedures

EXTRINSIC

Fhiysical training (sports)

Vagal reflex: vasovagal, situational (micturition, defecation, samallow,
gastropntestinal stimulation, cough, post-prandial, etc), carotd sinus
syndrorme

Idiopathic paraxyamal AY block

Drup effects

Cocaine abuse and other recTeational drugs

Electrolyte imbalance: hypokalasmia. hyperkalasrma

Metabolic diorders: hypothyraldism, hypothenma, anorexa nerosi
MHeurslagical disarders: increased intracranial pressure, central Rervous
system tumours

Obstructive slesp apnoea

AV =atrnioventricular.



ratients considered for
antibradycarala PM therapy
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Sinus node AV block
disease *Sinus rhythm
« Atrial fibrillation

| Intrinsic | Extrinsic | | BBB || Reflex || Unexplained

(functional) syncope syncope
« Paroxysmal AV block + Vagal induced sinus * Carotid sinus
« Sinc-atrial block and arrest or AV block * Tilt-induced
sinus arrest (including + Idiopathic AV block
brady-tachy form of SSS) (adenosine-mediated)

« Atrial fibrillation with slow
ventricular conduction

Fig. 2 - Classification of bradyarrhythmias based on the patient's clinical presentation.




Table 4 — Typical symptoms of bradycardia (SB and AV

block).

Persistent bradycardia

Due to cerebral hypoperfusion

¢ Lasy fatiguabihty

& [rritability, lassitude, inability
to concentrate

® Apathy, forgetfulness,
cognitive impamrment

¢ [izziness, vertigo

Due to other mechanisms

® Shortness of breath, heart
fallure

#® Reduced exercise capacity
{chronotropic incompetence)

Intermittent bradycardia

.

Syncope, pre-syncope
Dizziness, vertigo
Light-headedness, blurred
vision

Sudden dyspnoea and chest

pain unrelated to exercise
Palpitation (irregular beats)

AV =atrioventricular, S8 =si1nus bradycardia.

B T~ -



Diagnosis

Table 5 - Diagnosing bradyarthythmic syncope after the

inital evaluation: most useful tests.

Prolonged electrocardiogram Provocative (laboratory)
monitoring strategy test strategy

Holter Carotid sinus massage
External loop recorder Tilt table test

Remote at-home telemetry Electrophysiological study

Implantable loop recorder Exercise test




Diagnosis

» Made from a standard ECG when persistent, and from a

standard ECG or Holter ECG when intermittent.




Indications for pacing

» When a transient or reversible cause Is excluded, the
Indication for cardiac pacing is determined by the
severity of bradycardia, rather than its aetiology. The
clinical presentation is more useful for selecting patients

for permanent cardiac pacing therapy




Indication for pacing in patients with persistent
bradycardia

Recommendations Class® Level® Ref.©

1} Sinus node disease.
Pacing is indicated when
sympooms can clearly be
artributed to bradycardia.

1) Sinus node disease.
Pacing may be indicated when
sympooms are likely to be due -
o bradycardia, even if the

evidence s mor conclusive.

&9

3) Sinus node disease.

Pacing is mot indicazed in

patiencs with 5B which is -
ASyMpLoMmatc or due oo

reversible causes.

4) Acquired AV block
Pacing is indicated in patents

with third- or secon -
Eype 2 AV bioc RSRRREEL
SYTIPLOMS.

5) Acquired AY block

Pacing should be considered

in patients with second-degree

oype 1 AV block which causes -
symproms or is found o be

located at inwra- or infra-His

levels at EPS.

&) Acquired AV block
Pacing is not indicazed in
patienes with AY block which
is due v reversible causes,




Indication for pacing in intermittent documented

bradycardia

Recommendations

1) Sinus node disease

(including brady-tachy
form).

Pacing is indicared in patients
affecred by sinus node disease
who hxve the documentation
of sympromaric bradycardia
due 1o sinus arrest or sinus-
atrial block.

1) Intermittent/
paroxysmal AY block
(including AF with slow
ventricular conduction).
Pacing is indicated in patients
with intermittent/parodgysmal
intrinsic third- or second-
degres AV block.

3) Reflex asystolic

SYRCOpe.
Pacing should be considered
in patients 240 years with

syncopes and documented
Symprlomatc pause’s due oo

combination of the two.

recurrent, unpredictable reflex

ginus arrest or AY blodk or the

Class*®

Level®

Hﬁ
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4) Asymptomatic pauses
(sinus arrest or AY

block).

Pacing should be considerad
in patients with hiscory of
syncope and docurmentation
of asympromatic pauses >6 5
due to sinus arrest, sinus-acrial
block or AY blodk.

5) Pacing is not indicated
in reversible cases of

bradycardia.




Indication for pacing for first-degree atrioventricular
block

Permanent pacemaker implintacion should
be considered for patents with persisrent
gymiproms similar o those of pacemaker
syndrome and attributable to first-degree
arrioventricular block (PR >0.3 s}




Indications for pacing therapy in paediatric patients and

congenital heart disease

Recommendations

1) Congenital AV block. Pacing
is indicated in high degree and

cycle length of the underlying
chythen.

1) Congenital AY block. Facing
may be considered in
asymptomatic patients with high
degree and complete AV block in
absence of the above risk
condidons

) Postoperative AY block in
congenital heart disease.

Perrranent pacing is indicated for
postoperative advanced second
degree or complere AY block
persisting >10 days
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4) Postoperative AY block in
heart disease.
Permanent pacing should be
corsidered for persistent,
asympLomatic post-surgial
bifascieubir blod: (with or without
PR projongation) associared with
wransient, complete AY block.

5) Sinus node disease.
Permanent pacing is indicated for

sinus node disease,
when 2 correlation between
symiptoms and bradycardia is
|udged to be establehed.

&) Sinus node disease.
Permmanent pacing may be useful
for asymptomatic resting heart
rate <40 bup.m. or ventricular
pauses hating *3 sec.




summary

» Permanent pacing has become a standard part of the
therapeutic armamentarium in the care of rhythm
disturbances in pediatric and congenital heart disease (CHD)
patients. Great care must be taken to evaluate the specific
need for and expected benefit from pacemaker implantation.
This requires an awareness of the potential complications of

pacing as well an understanding of the available pacing

hardware and features.




