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Background: Patent foramen ovale (PFO) is implicated in the pathogenesis of clinical conditions such as cryptogenic stroke and 
migraine with aura. This study evaluated the challenges of sizing a PFO with different contemporary imaging modalities and assessed the 
relationship between PFO size and severity of the right-to-left shunt (RLS).
Methods: Patients who were referred to interventional cardiology with the diagnosis of a PFO and had undergone intra-procedural balloon 
sizing (n = 147), transesophageal echocardiogram (TEE) imaging (n = 67), or intracardiac echocardiogram (ICE) imaging (n = 73) at the 
time of workup were included in this study. TEE and ICE were used to obtain PFO length and height during normal respiration. A sizing 
balloon was used to obtain PFO width and height after the septum primum was opened with balloon inflation.
Results: The mean PFO length measured by TEE and ICE differed significantly (n = 27, 13.0 ± 4.1 mm vs. 9.9 ± 3.2 mm, p = 0.001). 
The mean PFO height measured by TEE and ICE (n = 27, 1.4 ± 0.6 mm vs. 1.7 ± 0.6 mm, p = 0.04), TEE and sizing balloon (n = 56, 1.5 
± 1.2 mm vs. 10.5 ± 4.2 mm, p < 0.0001), and ICE and sizing balloon (n = 66, 1.7 ± 0.7 mm vs. 9.1 ± 3.7 mm, p < 0.0001) also differed 
significantly. A poor correlation existed between anatomic PFO length or height and functional Spencer TCD grade RLS flow with Valsalva, 
irrespective of the imaging modality used.
Conclusion: The determination of a PFO size is dependent on the imaging modality used. Sizing balloon demonstrates a larger width 
or height than ultrasound imaging methods, such as TEE and ICE, because a PFO remains closed most of the time, leading the 
echocardiogram to underestimate the potential PFO size. Additionally, PFO length and height correlate poorly with the functional RLS 
grade. These findings imply that ultrasound-based size characterization should not be used to determine whether a PFO should be closed.




