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Left or right atrium enlargement  
*In this series, we investigate the diagnostic accuracy of a traditional ECG criteria in contemporary literature. 

Introduction  
 • A normal atrial depolarization, which is originated from an SA node, conducts from right to left, 
superior to inferior side. It appears on ECG as a smooth rounded contour P wave with an P wave axis 
around 60°. P wave is usually best seen in lead II and V1. 
 • The right atrial conduction happens prior to the left atrial conduction. In lead V1, this resulted in 
anteriorly then posteriorly conduction. 
 • Abnormal P wave can be from enlargement, hypertrophy, atrial overload, atrial strain, 
inter/intraatrial conduction defect, or the origine of the signal is not from the SA node. 
 • In a non-sinus patient e.g. AF, Aflutter, atrial rhythm, these criteria are not applied.   

Left atrial enlargement (LAE) 
 • Historically, these following criteria are suggestive of LAE 
Lead II:  - P wave duration > 0.11 sec 

- Notched, bimodal P wave (P mitrale) 
- Interpeak duration > 0.04 sec  
- P wave/PR duration > 1.6 (Macruz index) 

Lead V1, A P-terminal force (the later phase of P wave): 
- Duration > 0.04 sec  
- Depth >1 mm  
- Duration x depth > 0.04mms (Morris index)   

Literature review   
 • Using M-mode echocardiogram as a gold standard in 99 
patients (57% had LAE). The V1 criteria had better sensitivity at 60-83% (Am J Cardiol 1984;53:829) 
 
 • Using LAVI > 32 ml/m2 by echo as a gold standard 
in 261 patients (43% had LAE). See table. Meet at 
least 1 criteria have sens, spec, PPV and NPV of 77%, 
33%, 47%, 65%, respectively. (Am J Cardiol. 
2007;99:113) 
 

 • Using LAVI of > 55 ml/m2 by MRI as a gold standard 
in 275 patients (28% had LAE). See table. (J 
Cardiovasc Magn Reson 2008;7:1) 

 

Interpretation  
 • Vary in sensitivity, The P wave duration criteria seems to have higher sensitivity.  
 • Meeting at least 1 criteria has sensitivity around 90%. 
 • P-mitrale, and negative terminal force in V1 is specific but not sensitive.  
 • With low PPV and NPV, ECG criteria may not reliably reflect LAE.  

Right atrial enlargement (RAE) 
 • Historically, these following criteria are suggested of RAE 
    - Peaked P waves height ≥ 2.5 mm in leads II, III, aVF  
    - Positive deflection of the P wave in lead V1 or V2 > 1.5 mm 
    - Right axis deviation of the P wave (> 75°)  

 
 

Literature review   
 • 1994, Using echocardiogram as a gold 
standard in 99 patients (80% had RAE). Most 
previously reported ECG criteria have low 
predictive power. See table. The best 
predictors of RAE were a P wave height > 1.5 
mm in lead V2 and other ECG findings of RVH 
(QRS axis > 90 degrees, R/S ratio > 1 in V1). 
Jacc 1994;23:747) 

Interpretation  
 • The smooth, rounded contour of the P wave 
is changed by RAE, which gives the wave a 
peaked appearance. 
 • P wave duration does not affect by RAE 
 • "P pulmonale" from hanging heart due to 
low diaphragm causes rightward shift of the P 
wave axis. 
 • ECG criteria may not reliably reflect RAE but more reliable in pulmonary disease with RV pathology. 
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