
 

 

 

 

 

SINUS ARRHYTHMIA 

 

Introduction 

 

Sinus arrhythmia is defined as an irregularity in the rate of normal sinus rhythm.  

 

Most commonly it is respiratory sinus arrhythmia which is a variation of the sinus rate 

with the respiratory cycle. 

 

This is a normal physiological phenomenon. 

 

It is most commonly seen in young, healthy people and its incidence decreases with age. 

 

“Non-respiratory” sinus arrhythmia (i.e. not linked to the respiratory cycle) is less 

common, and typically occurs in elderly patients and is more likely to be pathological 

(e.g. due to heart disease or digoxin toxicity). 

 

Normal respiratory sinus arrhythmia requires no investigation or management. 

 

Investigation may be considered in elderly patients with apparent non-respiratory sinus 

arrhythmia. 

 

Classification 

 

The two principle types of sinus arrhythmia are:  

 

● Respiratory, or phasic 

 

● Non-respiratory, or non-phasic 

 

♥ May be normal 

 

♥ May be due to digoxin toxicity 

 

♥ May be due to heart disease, most commonly IHD. 

 

Physiology 

 

Respiratory sinus arrhythmia: 

 

Respiratory sinus arrhythmia is a normal physiological phenomenon.  

 

It is most commonly seen in young, healthy people. 



 

The heart rate is thought to vary due to a combination of changes in cardiac filling as well 

as reflex changes in vagal tone during the different stages of the respiratory cycle. 

 

Inspiration increases the heart rate by: 

 

● Decreasing venous return 

 

● Decreasing vagal tone.  

 

Expiration decreases the heart rate by:  

 

● Increasing venous return 

 

● Increasing vagal tone. 

 

The incidence of sinus arrhythmia decreases with age. This is possibly due to age related 

decreases in carotid distensibility and hence the baroreceptor reflex sensitivity. 

 

Respiratory sinus arrhythmia: 

 

Non-respiratory sinus arrhythmia (i.e. sinus arrhythmia not linked to the respiratory 

cycle) is less common. 

 

It typically occurs in elderly patients and is more likely to be pathological (e.g. IHD or 

digoxin toxicity). 

 

Clinical assessment 

 

Respiratory sinus arrhythmia disappears with breath holding 

 

Non-respiratory sinus arrhythmia persists with breath holding. 

 

Investigation 

 

Normal sinus arrhythmia requires no investigation or management. 

 

Investigation may be considered in elderly patients with apparent non-respiratory sinus 

arrhythmia. The nature of the investigation will be dependent of the clinical context and 

the nature of the presentation. 

 

ECG features 

 

The ECG features of sinus arrhythmia include:  

 

1. Normal sinus P waves: 

 

Including: 



 

● Upright in leads I and II   

 

● Constant morphology. 

 

2. P-R interval is constant: 

 

 ● There is no evidence of a Wenckebach block. 

 

3. The P-P (and hence R-R also) interval is variable: 

 

 ● More than 0.12 seconds (or 120 milliseconds or 3 small ECG squares). 

 

 

Typical appearance of normal respiratory sinus arrhythmia 

 

Differential diagnoses: 

 

There are essentially several causes of sinus rhythm with an irregular ventricular rate: 

 

● Premature atrial contractions 

 

● Second-degree AV block, Mobitz I (Wenckebach phenomenon) 

 

● Type I Sinoatrial Exit Block 



 

If there is irregularity in the sinus rate, but the P wave morphology is variable this can 

be due to wandering atrial pacemaker or multifocal atrial tachycardia. 

 

Management 

 

As respiratory sinus arrhythmia is a normal physiological finding, no specific 

“management” is required. 

 

Sinus arrhythmia observed in elderly patients, especially if it can be shown that this 

persists despite breath holding, may prompt consideration of underlying cardiac disease 

or of digoxin toxicity.   

 

 

 

 

 

References 

 

1. Chan TC, Brady WJ, Harrigan RA, Ornato JP, Rosen P. ECG in Emergency 

 Medicine and Acute Care. Elsevier Mosby 2005. 

 

2. William H Sauer, Sinus arrhythmia; Up to Date, May 2014. 

 

 

Dr J. Hayes 

August 2014. 


