
Arrythmias in the ICU Setting



Case Study

 32 year old female, severe mitral stenosis, NYHA class III , 28 week-pregnant, transferred from Bemidji!

 Shortness of breath, hypoxemic, pneumonia, intubated on MV with sedation

 Rhythm is irregular with tachycardia and SBP in the 90’s



What is the best intervention?

Amiodarone 150 mg then infusion

Echocardiography

Electrical cardioversion

Beta blockers



Case Study

 62 year old male with PMH of HTN and DM.

 Admitted with sepsis and septic shock secondary to urinary tract infection

 Intubated and on mechanical ventilation requiring norepinephrine at 0.5 mcg/kg/min

 Developed irregular rhythm with tachycardia and SBP in the 90’s



What is the best intervention?

Amiodarone 150 mg then infusion

Echocardiography

Electrical cardioversion

Beta blockers

Add vasopressin and decrease norepinephrine



Case Study

Presenter Notes
Presentation Notes
1) There are inverted flutter waves in II, III + aVF at a rate of 300 bpm (one per big square)
There are upright flutter waves in V1 simulating P waves
There is a 2:1 AV block resulting in a ventricular rate of 150 bpm
Note the occasional irregularity, with a 3:1 cycle seen in V1-3





What is the rhythm?

Atrial fibrillation

Supraventricular tachycardia

Atrial Flutter

Complete AV block

Multifocal Atrial Tachycardia



Case Study

Presenter Notes
Presentation Notes
2) Inverted flutter waves in II, III + aVF with atrial rate ~ 300 bpm
Positive flutter waves in V1 resembling P waves
The degree of AV block varies from 2:1 to 4:1





What is the rhythm?

Atrial fibrillation

Complete AV block

Atrial Flutter with 2:1 AV block

Atrial Flutter with variable AV block

Multifocal Atrial Tachycardia



Case Study

Presenter Notes
Presentation Notes
3) There are inverted flutter waves in II, III + aVF at a rate of 260 bpm.
There are upright flutter waves in V1-2 (= anticlockwise circuit).
There is 4:1 block, resulting in a ventricular rate of 65 bpm.
The relatively slow ventricular response suggests treatment with an AV nodal blocking agent.





What is the rhythm?

Atrial fibrillation

Complete AV block

Atrial Flutter with 3:1 block

Atrial Flutter with 4:1 block



Case Study

Presenter Notes
Presentation Notes
4) There is anticlockwise flutter with marked AV block (varying from 5:1 up to 8:1).
The very low ventricular rate suggests treatment with AV nodal blocking drugs (e.g. digoxin, beta-blockers).
Other possibilities could include intrinsic conducting system disease (true “AV block”) or electrolyte abnormality (e.g. hyperkalaemia).





What is the rhythm?

Atrial fibrillation

Complete AV block

Atrial Flutter with high degree AV block

Atrial Flutter with 4:1 block



Case Study

Presenter Notes
Presentation Notes
5) There is a very rapid, regular narrow-complex tachycardia at 250-300 bpm.
Flutter waves are not clearly seen, but there is an undulation to the baseline in the inferior leads suggestive of flutter with a 1:1 block.
Alternatively, this may just be rapid SVT (AVNRT / AVRT) with rate-related ST depression





What one is not?

Narrow-complex Tachycardia

Supraventricular Tachycardia (AVNRT)

Atrial Flutter with 1:1 Conduction

Multifocal Atrial Tachycardia









Re-entry Mechanism in Atrial Flutter





Case Study!

72 year old is admitted to ICU with severe dehydration and diarrhea. His potassium level is 1.7 and 
potassium chloride has been infused through a central line. The flowing rhythm has been developed

Presenter Notes
Presentation Notes
Sinus rhythm with inverted T waves, prominent U waves and a long Q-U interval due to severe hypokalaemia (K+ 1.7)
A premature atrial complex (beat #9 of the rhythm strip) lands on the end of the T wave, causing ‘R on T’ phenomenon and initiating a paroxysm of polymorphic VT.
Because of the preceding long QU interval, this can be diagnosed as TdP.




In addition to potassium replacement, what is the next step?

Magnesium Sulfate 1 to 2 grams IV over 15 min

Temporary transvenous overdrive pacing

Prompt defibrillation

Isoproterenol 0.05 to 0.1 mcg/kg/min



Case Study!

57 year old is admitted to ICU with acute myocardial ischemia, QTc ~480ms and patient suddenly  
developed the following rhythm associated with no perfusion:

Presenter Notes
Presentation Notes
Frequent PVCs with ‘R on T’ phenomenon trigger a run of polymorphic VT which subsequently begins to degenerate to VF.
QT is difficult to see because of artefact but appears slightly prolonged (QTc ~480ms), making this likely to be TdP.
This combination of mildly prolonged QTc and frequent PVCs / bigeminy is commonly seen in acute myocardial ischaemia and is high-risk for deterioration to PVT / VF




What is the next step?

Magnesium Sulfate 1 to 2 grams IV over 15 min

Temporary transvenous overdrive pacing

Prompt defibrillation

Isoproterenol 0.05 to 0.1 mcg/kg/min



How do you interpret this ECG?



Your choice?

Ventricular tachycardia (VT)

Supraventricular tachycardia (SVT) with 
aberrant conduction due to bundle branch block

SVT with aberrant conduction due to the Wolff-
Parkinson-White syndrom



Which of the following is consistent with SVT?

Fusion beat

Capture beat

AV Dissociation

QRS <140 ms







Case Study



Which is the diagnosis?

Hypokalemia

Hyperkalemia

Hypocalcemia

Hypercalcemia



•Peaked T waves 

K > 5.5 

•P wave widens and flattens
•PR segment lengthens
•P waves eventually disappear

K > 6.5

•Prolonged QRS interval with bizarre QRS morphology
•High-grade AV block with slow junctional and ventricular escape rhythms
•Any kind of conduction block (bundle branch blocks, fascicular blocks)
•Sinus bradycardia or slow AF
•Development of a sine wave appearance (a pre-terminal rhythm)

K > 7.0

•Asystole
•Ventricular fibrillation
•PEA with bizarre, wide complex rhythm

K > 9

EKG changes with 
Hyperkalemia





Case Study

 57 year old female with PMH of DM.

 Admitted with acute viral myocarditis

 The following rhythm strip is noticed 

 Patient is free of chest pain, systolic blood pressure is 96 mm Hg



Other than ischemic workup, what is the next step?

Transcutaneous pacing

Atropine

Dopamine 

Observation

Temporary transvenous pacemaker



Management of 
2nd Degree AV 
Block (Mobitz 
Type I)



Case Study

 65-year-old male with PMH of HTN and DM.

 Admitted with NSTEMI and elevated troponin

 The following rhythm strip is noticed 

 Patient is free of chest pain, systolic blood pressure is 56 mm Hg



Other than ischemic workup, what is the next step?

Transcutaneous pacing

Atropine

Dopamine 

Dobutamine

Temporary transvenous pacemaker



Management of 
2nd Degree AV 
Block (Mobitz 
Type II)



Case Study

 65 year old male with PMH of HTN and DM.

 Admitted with acute inferior myocardial infarction

 The following rhythm strip is noticed 

 Patient is free of chest pain, systolic blood pressure is 106 mm Hg



Other than ischemic workup, what is the next step?

Transcutaneous pacing

Atropine

Dopamine 

Dobutamine

Temporary transvenous pacemaker



Management of 
Complete AV 
Block



Thank You
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