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A 37-year-old man with Epstein–Barr virus infection-induced cardiomyopathy showing severe mitral 50 

regurgitation was transferred to our hospital for transcatheter mitral valve repair. Electrocardiography 51 

showed atrial fibrillation. Transthoracic echocardiography was performed using Aplio i900 system. It 52 

revealed an enlarged left ventricle and a reduced ejection fraction. Color Doppler imaging revealed severe 53 

atrial functional mitral regurgitation. Additionally, severe functional tricuspid regurgitation (TR) was 54 

observed. Owing to concerns of right-to-left shunting across iatrogenic atrial septal defect associated with 55 

transseptal access, dehydration with loop diuretics was performed before mitral valve repair. Post-56 

treatment, a weight loss of 7 kg was achieved, and TR was reassessed. 57 

Post-treatment, color Doppler imaging showed that TR remained severe. The severity was 58 

confirmed using PISA. PISA radius with the same Nyquist limit pre- and post-treatment remained 59 

unchanged (Fig. 1). As it was difficult to objectively demonstrate the changes in TR severity, 3D analysis 60 

of the tricuspid valve was performed using customized software[1]. The closed tricuspid leaflet was 61 

traced in mid-systole on successive planes at angular intervals of 10°–15° radially from the center of the 62 

coaptation gap to generate coordinate information of the tricuspid annulus and leaflets. The software then 63 

determined the anatomical regurgitant orifice area (AROA). A significant reduction in the AROA was 64 

observed between pre- and post-treatment (320–40 mm2). Similar findings were observed using 65 

multiplanar reconstruction with the manufacturer's software of Aplio i900 system. Right heart 66 

catheterization revealed a low mean right atrial pressure of 2 mmHg. Based on these findings, we 67 

confirmed risk reduction of right-to-left shunting. 68 

Transcatheter tricuspid valve interventions have emerged as safe and effective therapies[2], and 69 

a new TR grading scheme is being increasingly used[3]. In this scheme, a multiparametric approach using 70 

color Doppler parameters is proposed; however, color Doppler imaging is not recommended as the 71 

primary method for assessing TR severity[4] because of the lower pressure in the right side of the heart 72 

and the potential to underestimate severity, especially in torrential TR with a large coaptation gap 73 

showing laminar TR. Recently, the usefulness of the AROA, a flow-independent anatomical measure of 74 

TR severity, was reported[1, 5]. To the best of our knowledge, this is the first report on the usefulness of 75 

3D transthoracic echocardiography for the measurement of AROA. In the new era of transcatheter 76 
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therapies, the AROA could become an objective imaging biomarker for determining TR severity, and it 77 

has the potential to be incorporated in TR grading schemes. 78 

79 
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Figure Caption 102 

Fig. 1 (a) PISA radius with Nyquist limit of 27 cm/s on admission. The PISA radius was 9.9 mm. (b) 3D 103 

transthoracic echocardiography-derived AROA obtained using Annulus Analysis TV® on admission. The 104 

AROA was 320 mm2. (c) 3D transthoracic echocardiography-derived AROA obtained using multiplanar 105 

reconstruction with the manufacturer's software of the Aplio i900 system on admission. The AROA was 106 

376 mm2. (d) The PISA radius with Nyquist limit of 27 cm/s post-treatment. The PISA radius was 9.5 107 

mm. (e) 3D transthoracic echocardiography-derived AROA obtained using Annulus Analysis TV® post-108 

treatment. The AROA was 40 mm2. (f) 3D transthoracic echocardiography-derived AROA obtained using 109 

multiplanar reconstruction with the manufacturer's software of the Aplio i900 system post-treatment. The 110 

AROA was 60 mm2. These images show that the changes in TR severity pre- and post-treatment were 111 

difficult to diagnose using the PISA, but could be clearly understood using the AROA, which is a flow-112 

independent parameter. PISA, proximal isovelocity surface area; AROA, anatomical orifice area of the 113 

tricuspid valve; ATL, anterior tricuspid leaflet; STL, septal tricuspid leaflet; PTL, posterior tricuspid 114 

leaflet 115 
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