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* Current quantitative methods /
limitations

* Quantitative Doppler for Stroke Volume
* Quantitative Doppler for PISA
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Current Methods
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3 specific criteria
for severe MR or
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TEE or CMR for quantitation
- Beware of underestimation of MR severity in eccentric, wall impinging jets; quantitation is advised
“+ | All values for EROA by PISA assume holosystolic MR; single frame EROA by PISA and VEW overestimate non-holosystolic MR
T | Regurgitant volume for severs MR may be lower in low flow condtions.
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Current Methods
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Figure 1. Kaplan—Me-er Estimates of the Mean (+SE) Rates of Overall Suru-.val Figure 3. KaplarFMe-er Estimates of the Mean (+SE) Rates ofcarduac Events

2 w-th ymp ic Mitral under di with Asy Mitral under
to the Orifice (ERO). Management, According to the Effective Regurgitant Orifice (ERO).
Enriquez-Sarano M et al NEJM 2005;352: 875-83
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Individual Patient Accuracy

TABLE 3 Comparison of MR Severity: MRI Versus Echo
MRI
Mild Moderate Severe Total
Echo
Mild 14 o] o] 14
Moderate 19 10 2 31
L Sewere G s s TR
Total 53 35 15 103
Overall 54% agreement between the = -
2 modalities for severe versus non- 4
severe MR o
Uretsky et al, JACC, 2015; 65: 1078-88
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Reproducibility

7
(44%)

TABLE 2 Interobserver Variability for MRI and Echo

MRI Reader 1
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Echo Reader 1

nild Moderate Severe Total
Jet Area Vena Contracta EROA Echo reader 2 Mild 9 7 o 16
Moderate = 14 15 34
| Severe o 9 34 a3 |
[ Poor [ Fair [ substantial H H
Total 14 30 49 93
Figure 4. Distribution of Overall Raw Interobserver Agreement for

Assessment of MR Severity

Biner et al, JACC Cardiovasc Imaging. 2010; 3:235-43. Uretsky et al, JACC, 2015; 65: 1078-88
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Stroke Volume Method
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Phase Contrast Imaglng CMR

Forward: 138 mL
Reverse: 70 mL
RF: 51 %

LVOT SV 65.8ml

‘.'V" ‘V" "V

Thavendiranathan et al. J Am Soc Echocardiogr. 2012 Jan;25(1):56-65
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Stroke Volume Technique

Post

Matthews et al, Eur J Echo, 11: 432-37, 2010
Sujino et al, Ultrasound in Med and Biol, 27(1): 69-74, 2001
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3D Stroke Volume Technique
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3D Strok Volume Technique
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Thavendiranathan et al. J Am Soc Echocardiogr. 2012 Jan;25(1):56-65
The P f a Healthy Heart. Peter MunkTED ROGERS CENTRE FOR HEART RESEARCH
e Promise of a Healthy Hear u H N Cardias

3D Stroke Volume Technique

108.1ml 119.4 mli 109.9 ml
R i

40
frame

Thavendiranathan et al. JASE 2012 Jan;25(1):56-65
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RT-VCFD Mitral Inflow Stroke Volume (ml)

3D Stroke Volume Technique
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RT-VCFD Aortic Stroke Volume (ml)
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p < 0.0001
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40

T
140

CMR Aortic Stroke Volume (ml)

Validated with MRI LV stroke volume and aorta phase contrast volumes

Good Correlation — Minimal Bias on Bland Altman Plots
Thavendiranathan et al. JASE. 2012 Jan;25(1):56-65
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3D Stroke Volume - MR
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Thavendiranathan et al. Circulation cardiovascular imaging 2013, 6(1): 125-33
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3D Stroke Volume - MR
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Thavendiranathan et al. Circulation cardiovascular imaging 2013, 6(1): 125-33
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3D Color Doppler
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Plicht et al, JASE, 2008;21:1337-46.

0.8 mi 1.4mi 1.8mi 1.7 mi

Brugger N et al, AJC, 2015: 1130-1136

osml 0.2mi

” ' RVol=13ml
NS
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3D Color Doppler - PISA

Thavendiranathan et al. Circulation cardiovascular imaging 2013, 6(1): 125-33
De Augustin JA et al, J Am Soc Echocardiogr. 2012 Aug;25(8):815-23
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Effective Regurgitant
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3D Color Doppler - PISA
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Functional MR (N=30), TTE
Thavendiranathan et al. Circ CV imaging 2013, 6(1): 125-33
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3D Color Doppler - PISA
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Buck T et al, JACC 2009; 52:767-78
Hung J et al, JACC , 1999; 33:538-45
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3D Color Doppler - PISA
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Brugger N et al, AJC, 2015: 1130-1136
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3D Color Doppler - PISA

Thavendiranathan et al. Circulation cardiovascular imaging 2013, 6(1): 125-33
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3D Color Doppler - PISA
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Thavendiranathan et al. Circ CV Imaging 2013, 6(1): 125-33
Brugger N et al, AJC, 2015: 1130-1136
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Summary
* Several new techniques for MR quantification
* None with as much experience as 2D techniques
* No prognostic data

* Allow guantification with minimal assumptions (flow, shape,
dynamic orifice)

* Compares well to “reference” methods / Better reproducibility

* More clinical experience / vendor neutral software / validation
before clinical use

The Promise of a Healthy Heart. u H N Peter MunkTED ROGERS CENTRE FOR HEART RESEARCH
Centre

13



1/10/2018

14



