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Table 4. Medications That Can
Induce/Exacerbate Bradycardia or
Conduction Disorders

Antihypertensive Antiarrhythmic Psychoactive Other
Beta-adrenergic e Adenosine e Donepezil e Anesthetic drugs
receptor blockers e Amiodarone e Lithium (propofol)
(including beta- e Dronedarone e Opioid analgesics |e® Cannabis
adrenergic blocking eye | e Flecainide e Phenothiazine e Digoxin
drops used for e Procainamide antiemetics and e |vabradine
glaucoma) e Propafenone antipsychotics e Muscle relaxants
Clonidine e Quinidine e Phenytoin (e.g.,

Methyldopa e Sotalol Selective succinylcholine)
Non-dihydropyridine serotonin
calcium channel reuptake inhibitors
blockers e Tricyclic
Reserpine antidepressants
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Table 8. Acute Medical Management of
Bradycardia Attributable to SND or

Atrioventricular Block

Symptomatic sinus bradycardia or atrioventricular block

Atropine 0.5-1 mg IV (may be repeated every 3-5 min to a maximum dose of 3 mg)

Dopamine 5 to 20 mcg/kg/min IV, starting at 5 mcg/kg/min and increasing by 5 mcg/kg/min every 2 min

Isoproterenol 20-60 mcg IV bolus followed doses of 10-20 mcg, or infusion of 1-20 mcg/min based on heart rate response
Epinephrine 2-10 meg/min IV or 0.1-0.5 mecg/kg/min IV titrated to desired effect

Calcium channel block

er overdose

10% calcium chloride

1-2 g IV every 10-20 min or an infusion of 0.2-0.4 mL/kg/h

10% calcium gluconate

3-6 g IV every 10-20 min or an infusion at 0.6-1.2 mL/kg/h

Beta-blocker or calcium channel blocker overdose

Glucagon

3-10 mg IV with infusion of 3-5 mg/h

High dose insulin therapy

IV bolus of 1 unit/kg followed by an infusion of 0.5 units/kg/h

Digoxin overdose

Digoxin antibody fragment

Dosage is dependent on amount ingested or known digoxin concentration can

‘-'—H:':Ur_icltion.



Table 8. Acute Medical Management with
Theophylline or Aminophylline for Bradycardia
Attributable to SND or Atrioventricular Block

Second- or third-degree atrioventricular block associated with acute inferior Ml

Aminophylline 250 mg IV bolus

Post-heart transplant

Aminophylline 6 mg/kg in 100-200 mL of IV fluid over 20-30 min

Theophylline 300 mg IV, followed by oral dose of 5-10 mg/kg/d titrated to effect

Spinal cord injury

Aminophylline 6 mg/kg in 100-200 mL of IV fluid over 20-30 min

Theophylline Oral dose of 5-10 mg/kg/d titrated to effect
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SINUS ARREST OR SINUS PAUSE
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SA exit block
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@ Denotes discharge of impulse from sinoatrial node

First- degree sinoatrial block

1. .91 . 9. @) @I

Note the delay from discharge of sinus impulse to beginning of atrial depolarization (P-wave). The delay is constant.
Because the activity of the sinoatrial node is not noticeable on the ECG, the ECG will appear fully normal. First-degree
sinoatrial block can therefore not be diagnosed with surface ECG (invasive examination is necessary).



Second-degree sinoatrial block, type 2: 1 blocked impulse
QL. 9 O=n. @ @I
H sinus impulse
| |

1 P-Pinterval 2 P-P intervals

Second-degree sinoatrial block, type 2: 2 blocked impulses
H | |

1 P-P-interval 3 P-P intervals

Second-degree sinoatrial block, type 2: 2-to-1 block
It j .
1 P-P-interval 2 P-P-intervals

Not possible to differentiate from sinus bradycardia

This beat is a junctional
escape beat

Second-degree sinoatrial block, type 2: junctional escape beat
| | |\
1 P-P-interval 2 P-P-intervals

Sinus impulse manages to activate
the atria (P-wave) but no QRS complex
follows because the atrioventricular
conduction system is refractory.

Figure 3. Several cases of type 2 second-degree sinoatrial block.
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AV JUNCTIONAL RHYTHM
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SICK SINUS SYNDROM
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AV BLOCK
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e Causes of First Degree Heart Block
* Increased vagal tone

* Athletic training

* Inferior Ml

* Mitral valve surgery
* Myocarditis (e.g. Lyme disease)
* Electrolyte disturbances (e.g. Hyperkalaemia)

* AV nodal blocking drugs (beta-blockers, calcium
channel blockers, digoxin, amiodarone)



https://litfl.com/inferior-stemi-ecg-library/
https://litfl.com/post-op-pacing-puzzler/
https://litfl.com/myocarditis-ecg-library/
https://litfl.com/hyperkalaemia-ecg-library/
https://litfl.com/beta-blocker-and-calcium-channel-blocker-toxicity/
https://litfl.com/beta-blocker-and-calcium-channel-blocker-toxicity/
https://litfl.com/digoxin-toxicity-ecg-library/
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2:1 AV BLOCK
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e 2:1 AV block can possibly be from either second-degree AV nodal block type |
#Wenkebach) or second-deﬁree AV nodal block type Il. This distinction is crucial, as the
ormer is usually benign, whereas the later requires implantation of a permanent
pacemaker.
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* Carotid sinus massage or adenosine: This slows the sinus rate, allowing the AV node
more time to recover, thus reducing the block from 2:1 to 3:2 and unmasking anY)
progressing prolonged PR intervals that would indicate second-degree AV nodal block
typeI(VVenkebach%

e Atropine administration: This enhances AV nodal conduction and could eliminate second-
degree AV nodal block type | (Wenkebach), as it is due to slowed AV nodal conduction.

* Exercise ECG testing: This enhances AV nodal conduction and could also eliminate
sec%nd-degree AV nodal block type | (Wenkebach), as it is due to slowed AV nodal
conduction.
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CENTRAL ILLUSTRATION: Leadless Pacemaker Implantation in Unconven-
tional Settings and Strategies to Facilitate Safe Implantation

COMPLIMENTARY STRATEGIES FOR
SUCCESSFUL IMPLANTATION

UNIQUE CLINICAL SETTINGS
\

A. Superior A. Contrast injection in orthogonal
s\ venous fluoroscopic views to ensure septal
\ } ypproach deployment and avoid RV apex

- B. rdiac echo to ensure

" safe passage of delivery catheter
: prosthetic valve and
ice placment

C. Through

IVC hilter /
ecollaboration
with interventiona
radiology
epre-implantation
imaging

D. Do not flush delivery catheter after
cutting the tether

Okabe, T. et al. J Am Coll Cardiol EP. 2020;6(10):1318-31.




Permanent Pace Maker(PPM)
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lead in right atrium

lead in right ventricle

pacemaker

puise generator
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Figure6- AV sequential pacing



NASPE/BPEG Generic Code for Bradycardia Pacing

POSITION
I I [l [V

Category Chamber(s) paced | Chamber(s) sensed | Response to sensing | Rate modulation
0= None 0=None 0=None 0= None
A= Atrium A= Atrium T = Triggered R = Rate modulation
V= Ventricle V= Ventricle | = Inhibited
D=Dual(A+V)  |D=Dual(A+V) | D=Dual(T+])

Manufacturers' designation only

3= Single (Aor V)

3= Single (Aor V)




Table 2
Indications for temporary transvenous cardiac pacing

Emergency/acute

Acute myocardial infarction: (Class I: ACC/AHA)?

® Asystole

* Symptomatic bradycardia (sinus bradycardia with hypotension and type | 2nd degree AV block with hypotension not responsive to

atropine)

* Bilateral bundle branch block (alternating BBB or RBBB with alternating LAHB/LPHB)

* New or indeterminate age bifascicular block with first degree AV block

* Mobitz type |l second degree AV block



Bradycardia not associated with acute myocardial infarction

* Asystole

* 7nd or 3rd degree AV block with haemodynamic compromise or syncope at rest

* Ventricular tachyarrhythmias secondary to bradycardia

Elective

* Support for procedures that may promote bradycardia

® General anaesthesia with:

2nd or 3rd degree AV block

Intermittent AV block



Elective

® Support for procedures that may promote bradycardia

® General anaesthesia with:

2nd or 3rd degree AV block

Intermittent AV block

1st degree AV block with bifascicular block

1st degree AV block and LBBB

* Cardiac surgery

Aortic surgery

Tricuspid surgery



Indication of PPM

Third-degree or advanced second-degree AV block at any anatomic level associated with
any one of the following conditions:

a. Symptoms (including heart failure) or ventricular arrhythmias attributable to AV block.

b. Arrhythmias and other medical conditions requiring drugs that result in symptomatic
bradycardia

c. Documented periods of asystole >3.0 second, any escape rate 5 second in awake,
asymptomatic patients in atrial fibrillation

e. After catheter ablation of the AV junction.
f. Postoperative AV block that is not expected to resolve after cardiac surgery.

g. Neuromuscular diseases, such as myotonic muscular dystrophy, Kearns-Sayre
syndrome, Erb (limb- irdIe5 muscular dystrophy, and peroneal muscular atrophy, with or
without symptoms of bradycardia.

2. Symptomatic second-degree AV block regardless of type or site of block.

3. Asymptomatic third-degree AV block at any anatomic site with an average awake
ventricular rate >40 beats/min in patients with cardiomegaly or left ventricular
dysfunction or if the site of block is below the AV node.

4. ?}eco.nd- or third-degree AV block during exercise in the absence of myocardial
ischemia.



