
NG2 Intelligent Ultrasound
for the Detection of Patent Foramen Ovale (PFO)

Right-to-left Shunting (RLS) through a Patent Foramen Ovale (PFO) is a known risk factor for ischemic stroke and
commonly screened in cases of cryptogenic stroke. With recent evidence linking the significance of PFO closure
for reduction of recurrent stroke, there is a need for broader access to accurate, easily repeatable tools to identify
high-risk patients considered for transcatheter PFO closure. The adjunct use of a transcranial Doppler (TCD) bubble
study has proven to be a highly valuable, non-invasive tool due to its high sensitivity and specificity in detecting and
grading the physiological nature of a PFO.

Background

Methods
A total of 34 patients were diagnosed with a stroke. All patients received a TCD bubble study using
NG2 to autonomously search, acquire and monitor bilateral middle cerebral artery (MCA) signals.
A transthoracic echocardiogram (TTE) with microbubble injection was completed in 29 of 34 patients.

Erlanger Neuroscience Institute Study3

NG2 detected a PFO in 22 out of 34 patients
(65%). In 19 of the 22 patients a TTE exam was also
performed. Nine patients (47%) that were positive for
PFO using NG2 went undetected by TTE. Out of
the 9 positive cases missed by TTE, 5 demonstrated
findings that were suggestive of the presence of a large
PFO (Spencer grade > 3) that could be considered for
transcatheter PFO closure.

“Transcranial Doppler
(TCD) ultrasonography
has been demonstrated to
have similar sensitivity and
specificity to TEE to detect
right to left shunting.”1

American Academy of Neurology

“TCD is a reliable, noninvasive
test with excellent diagnostic
accuracies, making it a
proficient test for detecting
RLS.”2

Annals of Neurology

“For patients with
cryptogenic stroke and PFO,
percutaneous PFO closure
probably reduces the risk of
stroke recurrence.”1

American Academy of Neurology

Total Exams
(NG2 & TTE) 19

Positive
Bubble
Studies

NG2 19 2X
Dx Rate
vs TTETTE 10

Operable
Shunt
Grades*

NG2 14 1.6X
Dx Rate
vs TTETTE 9

Results

2020 National Average Medicare Reimbursement 93893 Emboli Detection with IV Microbubble Injection $173.59

*Defined as Spencer grade >3 and ICC grade >3



Results

Methods
A total of 14 patients with an average age of 65 years old were diagnosed with a stroke. All patients received
a TCD bubble study using NG2 to autonomously search, acquire and monitor bilateral middle cerebral
artery (MCA) signals. A TTE bubble study was performed in conjunction with all patients examined. Patients
were all placed in a supine position, bacteriostatic saline was injected during rest, and an injection was
repeated with the patient performing a valsalva maneuver.

NG2 bubble studies detected 8
positive cases (57%) whereas the TTE
bubble studies detected 4 (27%). Out of
the 4 positive cases noted by NG2
and missed by TTE, 3 demonstrated
findings that were suggestive of the
presence of a significantly large PFO
(Spencer grade > 3) that could be
considered for transcatheter PFO closure.
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Houston Methodist Study4

The NG2 Intelligent Ultrasound showed a 2X increase in the number of positive bubble
studies and a 1.6X-3X increase in the number of viable operable large shunt grades compared
to TTE. The high sensitivity and specificity of a TCD bubble study for the detection of a PFO is
a valuable, yet underutilized tool to accurately screen for high-risk patients benefiting from a
PFO closure. With cutting-edge AI and advanced robotics, NG2 increases access to TCD
bubble studies, resulting in improved patient management and workflow efficiency.

Conclusion
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Figure 1: 54-year-old female. Comparison of images of a positive TCD (color M-mode)
and negative TTE. NG2 demonstrates its ability to detect low-grade PFOs.

Total Exams 14

Positive
Bubble
Studies

NG2 8 2X
Dx Rate
vs TTETTE 4

Operable
Shunt
Grades*

NG2 3 3X
Dx Rate
vs TTETTE 0

*Defined as Spencer grade >3 and ICC grade >3


