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Description 

The above echocardiographic images were 
obtained as part of work-up for cardiac source of 
embolus in the setting of a transient ischemia 
attack (TIA). Transesophageal (TEE) Mid-
esophageal bicaval views with IV agitated saline 
(bubble) contrast (panel A) and color flow 
Doppler (panel B) failed to demonstrate any 
shunting. Valsalva maneuver was performed, 
but was limited by the patient’s sedated status. 
Deep transgastric imaging with sufficient  

 
rightward rotation to visualize the inter- atrial 
septum in a vertical view was obtained using a 
53 degree angulation [panel C]. Color Doppler 
clearly demonstrated left to right shunting. The 
bubble study was repeated at a later time 
without any sedation and using apical 4-
chamber transthoracic echocardiography (TTE) 
views, demonstrating brisk Valsalva-induced 
right-to-left shunting across the inter-atrial 
septum [panel D].  
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Discussion 

Transesophageal echocardiography remains an 
indispensable tool in the diagnosis of a cardiac 
source of embolus, and can yield important 
findings affecting treatment decisions in patients 
presenting with acute embolic phenomena, 
especially ischemic stroke or transient ischemic 
attack [1]. Complex aortic plaque was the most 
common TEE finding associated with stroke in 
one published report, followed by patent 
foramen ovale [2]. However, TEE may miss 
PFOs by a negative bubble study in 
approximately 10% of the cases [3]. This could 
conceivably be due to ineffective Valsalva 
maneuver in small shunts while under sedation 
as in the case above. 

Guidelines for the performance of a 
comprehensive TEE in the setting of congenital 
heart disease [4] stress the importance of 
adequate visualization and interrogation of the 
inter-atrial septum from the mid-esophageal 4-
chamber views, mid-esophageal bicaval views 
and deep transgastric septal views in order to 
identify an atrial septal defect or a PFO. Our 
case demonstrates the importance of deep 
transgastric views of the inter-atrial septum at 
approximately 50 – 60 degrees, as it aligns the 
septum vertically and allows the left-to-right 
shunt flow across a PFO to be parallel to the 
ultrasound probe, thereby yielding more 
accurate PFO detection than in the mid-
esophageal bicaval view, where the shunt flow is 
more likely to be perpendicular to the imaging 
probe. 

A properly performed Valsalva maneuver is an 
essential component of a bubble study on TEE 
[5]. However, performance of a TEE under 
conscious sedation may limit a patient’s ability to 
cooperate and perform an adequate Valsalva 
maneuver. A cough maneuver may be more 
helpful when mild degree of shunting is 
suspected [6]. Repeating a Valsalva maneuver 
using a TTE while the patient is fully awake and 
cooperative may help yield shunting not 
otherwise detectable during TEE. 
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