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Diagnostic value of acoustic angiography in young patients with right—to—left shunt of
patent foramen ovale and transient ischemic attack
DONG Qiang-li", BU Hao-ying', CAI Dan-ling', CHEN Ping’, REN Dan—feng', ZHU Xiao—hui', DUAN Xiao—xiao®
(1. Yellow River Central Hospital, Zhengzhou 450003, China;
2. Department of Ultrasound, Henan Provincial People’s Hospital, Zhengzhou 450003, China)

Abstract: Objective: To explore the diagnostic value of contrast enhanced transcranial Doppler (¢TCD), contrast transtho-
racic echocardiography (c¢TTE), contrast transesophageal echocardiography (¢TEE) in right—to-left shunt of patent foramen ovale
(PFO) in young patients with transient ischemic attack (TIA). Methods: A retrospective analysis was performed on 100 young
patients diagnosed with TIA in the department of neurology of our hospital from October 2021 to October 2023, including 60
males and 40 females, aged 18~45 years, with an average age of (32.6+2.3) years. Volunteers matching age and gender were
selected as the control group. All subjects were able to effectively complete ¢TCD, ¢TTE and ¢TEE examination. Results: (D
The screening rate of right—to-left shunt of PFO in Valsalva state was higher than that in resting state, the difference was
statistically significant (P<0.05); @The positive rate of PFO combined with Valsalva maneuver in TIA group and control group
was compared, and the difference was statistically significant(P<0.05); 3 Using ¢TEE as the “gold standard” for the diagnosis
of right—to—left shunt of PFO, ¢TCD diagnosed the right—to-left shunt of PFO with an AUC of 0.595, sensitivity of 100%,
specificity of 95.83%, misdiagnosis 5 cases. ¢TTE diagnosed the right—to-left shunt of PFO with an AUC of 0.585, sensitivity
of 93.75%, specificity of 98.33%. Two cases were misdiagnosed (P<0.05); @There was no significant difference in the semi-
quantitative results of PFO among the three methods (P>0.05). The grading of PFO diagnosed by ¢TCD and ¢TTE was positively
correlated with the inner diameter of the left and right atrial foramen ovale opening measured by cTEE, but not with the tun-
nel length. Conclusion: Three kinds of acoustic angiography combined with Valsalva maneuver can effectively improve the de-
tection rate of PFO, compared with healthy people, TIA patients have a higher prevalence of PFO, ¢TCD can be used as a
preliminary screening tool for PFO, ¢TTE has certain advantages in the grading of right—to—left shunt of PFO, ¢TEE serves as
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the “gold standard” for PFO, effectively excluding intrapulmonary right-left shunt. Therefore, the diagnostic value of PFO in

TIA patients can be improved by using three kinds of acoustic angiography combined with Valsalva maneuver.
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Figure 1.

¢TCD picture. Figure la: Control group, no microemboli were seen

above the baseline, PFO (negative); Figure 1b: TIA group, large number of mi-

croemboli visible above baseline, PFO(positive, grade 1I).
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Figure 2.

Figure 2b: TIA group, >30 microbubbles/frames were seen in the left AV chamber, PFO(positive, grade III).
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¢TTE picture. Figure 2a: Control group, no microvesicles were observed in the left atrioventricular chamber, PFO (negative);

Figure 3. cTEE picture. Figure

3a: Control group, no microbubbles were observed in the left chamber, PFO (negative); Figure 3b: TIA group, >30 microbubbles/frames were

seen in the left chamber, PFO(positive, grade 1II).
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Figure 4. ROC curves of ¢TCD, ¢TTE, and ¢TEE for diagno-
sis of PFO.
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