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Description 

EKG A reveals normal sinus rhythm and is 

grossly within normal limits. EKG B, greater than 

2 years since EKG A, was associated with a 

presentation of acute dyspnea and hypotension. 

It reveals sinus tachycardia, with a new 

appearance of a prominent S wave in lead I, a Q  

 

wave in lead III and T wave inversion in lead III 

(and diffusely) suggestive of acute right 

ventricular strain. The CT angiogram revealed a 

massive saddle pulmonary embolus which 

required immediate surgical embolectomy due to 

hemodynamic instability. 
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Discussion 

The S1Q3T3 EKG pattern reflecting acute cor 

pulmonale, often resulting from acute pulmonary 

embolism, was first described in seven patients 

by Sylvester Mcginn and Paul White in 1935 [1]. 

The EKG pattern was attributed to the sudden 

dilatation of the right ventricle and right atrium. 

Other associated findings on the EKG have 

been described as indicative of acute RV strain. 

ST elevation in lead aVR in addition to an 

S1Q3T3 pattern was reported in a patient with 

massive pulmonary embolism and hemoptysis 

[2].  

Although several electrocardiographic signs of 

right heart strain have been described, in 

general the value of the EKG in establishing a 

diagnosis of pulmonary embolism remains 

limited. The EKG findings are often variable, 

overlap with other disease entities and 

temporary, limiting their usefulness [3].  

S1Q3T3 pattern has been described in the 

setting of acute bronchospasm. Arshad et al. [4] 

reported this pattern in a 33 year old pregnant 

female with known asthma presenting with acute 

bronchospasm, other causes including 

pulmonary embolism, were excluded.  

Sub-massive pulmonary embolism was reported 

in a 50 year old male presenting with acute 

anterior ST elevation myocardial infarction 

(STEMI) by Siddiqa et al. [5]. Following prompt 

coronary angiography negative for coronary 

artery disease, the diagnosis of pulmonary 

embolism was established by computed 

tomography angiography (CTA) of the chest and 

by deep vein thrombosis (DVT) demonstrated on 

lower extremity venous ultrasound. 

EKG changes of RV strain following pulmonary 

embolism are expected to resolve following 

treatment, although some patients may be left 

with chronic cor pulmonale EKG changes, 

especially after repeated episodes. 

Spontaneous resolution of the S1Q3T3 pattern 

is rare and has been previously reported [6]. 

Supplementing EKG findings suggestive of 

acute coronary syndromes or pulmonary 

embolism with bedside echocardiography can 

be very helpful in the early differentiation of  

 

STEMI, pulmonary embolism or other diagnoses 

[7]. The McConnell’s sign on echocardiogram, 

although not very sensitive, has been reported 

to have up to 97% specificity for acute 

pulmonary embolism [8].  

Daniel et al. [9] proposed a 21-point scoring 

system derived from the 12-lead EKG for the 

assessment of the severity of pulmonary 

hypertension in the setting of acute pulmonary 

embolism. The point system includes sinus 

tachycardia (2), incomplete RBBB (2), complete 

RBBB (3), inverted T-waves in V1 – V4  (0 – 12), 

S wave in lead I (0), Q wave in lead III (1), 

inverted T-wave in lead III (1), and entire 

S1Q3T3 complex (2). A score of 10 or greater is 

indicative of pulmonary embolism with severe 

pulmonary hypertension. 

In conclusion, despite several pitfalls associated 

with the use of the EKG in the diagnosis of 

pulmonary embolism, combined 

electrocardiographic criteria, in addition to the 

traditional S1Q3T3 pattern, make it a useful tool 

for assessing the severity of the disease and for 

prognostication [10]. 
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