
  

ECG Changes with a 
Pulmonary embolism 

 

 

 

Sinus Tachycardia 
Sinus Tachycardia is defined by a regular rate >100 bpm and generally < 150 bpm. Up to 
44% of patients with PE will have sinus tachycardia.  
 
This is very common and is often the first clue that the patient may have a PE. The heart rate 
is often not responsive to fluids, and is a reaction of the body to compensate for the 
decreased ability for gas exchange. 
 

 
 

 Right heart strain 
Larger PEs can cause an increase in the RV afterload, as the right heart has to pump against 
greater pressures. This can lead to dilation, increased oxygen demand, and decreased 
cardiac output. 
 
This is manifested by many different findings on the ECG.  
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Complete or Incomplete RBBB 

PEs can cause a right bundle branch block to appear in 18% of cases. 
 
Incomplete RBBB are indicated by a QRS between 100-120ms. 
 
A complete RBBB is indicated by QRS >120ms.  
 

 

Complete or Incomplete RBBB 
 
A prominent R wave in V1 demonstrates acute right ventricular dilation or hypertrophy. 
Normally, the S wave should be deeper than the R wave is tall in V1. 
 

 

 
 
 
 
 

Normal 

QRS <100 ms 

V1 V6 

QRS >120 ms 

V1 

QRS 100-120 ms 

V6 

Incomplete RBBB complete RBBB 

Normal 

S > R in V1 

Dominant R 

R > S in V1 



  

Right axis deviation 
 
Right axis deviation is called by dilatation of the right side of the heart secondary to increased 
pulmonary pressures. This is characterized by an axis > 90 °.  
 
The ECG should print out the Axis, but you can also know there is RAD if the QRS is positive 
(dominant R wave) in the inferior leads (II, III, aVF), And the QRS is negative (dominant S) in lead I.  

 

Right atrial Enlargement 
 
Right atrial enlargement, also called P. Pulmonale, can 
occur in PEs due to the increased pressure on the right 
side of the heart from the increased pulmonary 
pressures. This can be detected on the ECG by peaked 
P waves in lead II > 2.5mm in amplitude.  
 
P waves in lead II should always be < 2.5mm in 
amplitude in the limb leads (I, II, III), and < 1.5mm 
amplitude in the precordial leads (V1-V6).  
 
Tall P waves can also indicate hypokalemia. 
 

T Wave Inversion 
In general, T wave inversions are largely nonspecific 
repolarization abnormality and can have many different 
causes. A TW inversion or TWI is noted by a T wave that 
is “upside-down”.  
 
T wave inversion in the right precordial leads (V1-V3) 
with or without inversion in the inferior leads (II, II, aVF) is 
associated with higher pulmonary pressures 
 
Sometimes an inverted V1 or lead III is normal in patients. However, if both are inverted in the 
same patient, this has a high correlation with a PE. 
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S1Q3T3 
 
S1Q3T3 is considered the “classic” finding of a PE on an 
ECG, but it only occurs about 20% of the time, maybe 
even less.  
 
This is caused by acute cor pulmonale, or increased 
pressure placed on the right ventricle due to increased 
pulmonary pressures. 
 
This is characterized by deep S waves in Lead 1 (S1), with 
a simultaneous Q wave with an inverted T wave in lead III (Q3T3).  
 
If V1-V2 are also inverted with this finding, this increases the liklihood of a PE even more! 
 

CLOCKWISE ROTATION 
In a normal ECG, the R wave slowly becomes larger than the S wave over the precordial 
leads (V1-V6). The R/S transition point is when the R equal to or greater than the S wave, 
and normally this should occur by V3-V4.  

 
A clockwise rotation is noted on the ECG by a delayed R/S transition point in the precordial 
leads, with or without a persistent S wave still seen in V6. There may be a complete absence 
of R waves in V1-V3.  
 
This finding can primarily be attributed to COPD but can also occur with 
pulmonary embolisms. 
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Atrial tachyarrhythmias 
The increased pressure and oxygen demand on the right side of the heart can predispose the heart to 
arrhythmias including Atrial fibrillation, Atrial flutter, and atrial tachycardia. 
 
Additionally, the myocardium can be prone to PACs, PVCs, and worst case VFIB, VTACH, or PEA. 
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