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Q uantification of degenerative mitral reg-
urgitation (MR) by two-dimensional (2D)
transthoracic echocardiography (TTE) and

transesophageal echocardiography (TEE) is challen-
ging. Eccentric, obliquely oriented regurgitant jets
limit inter-observer and intra-observer consistency.
In recent years, with increasingly sophisticated three-
dimensional (3D) TTE and TEE systems that enable
single-beat 3D color acquisition, 3D vena contracta
area (VCA) has emerged as an attractive indicator of
MR severity. It overcomes geometric assumptions
in 2D techniques and can be acquired in a single car-
diac cycle, which is a major benefit in atrial fibrilla-
tion. However, most studies of 3D VCA were perfo-
rmed on the Philips TEE platform.[1–3] The perform-
ance of the technique on GE systems and on 3D TTE
is unexplored. We report 3D VCA measurements in
a case of severe degenerative MR on 3D TTE (4V-D
transducer, Vivid E95, GE Vingmed Ultrasound,
Horten, Norway), and 3D TEE performed on GE
(6VT-D transducer, Vivid E95, GE Vingmed Ultraso-
und, Horten, Norway) and Philips (X7-2t transdu-
cer, EPIC 7C, Philips Medical Systems, Andover,
MA, USA).

A 73-year-old woman presented with acute dys-
pnea for two days. She had history of well-con-
trolled hypertension and diabetes mellitus. An ap-
ical pansystolic murmur was noted. Chest radio-
graph showed pulmonary edema. Electrocardio-
gram showed sinus tachycardia. The 2D TTE (GE)
demonstrated normal left ventricular ejection frac-
tion and posterior mitral leaflet flail was perfor-
med. Effective regurgitant orifice area (EROA) was
0.8 cm2 by proximal isovelocity surface area (PISA)
method. Single-beat color Doppler of MR was ac-

quired at apical window on 3D TTE. Image quality
was suboptimal at parasternal window. Aliasing
velocity was set at default of 66 cm/s. Variance map
was turned on to minimize color mosaic on image ana-
lysis. Field of view was adjusted to achieve frame
rate of 15–20 frames/s. Offline multiplane reformat-
ting of acquired image at peak systole enabled double-
oblique correction of jet orientation and identifica-
tion of plane perpendicular to jet direction (Figure 1).
3D VCA was measured at 1.12 cm2 by planimetry of
green area on variance map. 3D TEE (Vivid E95, GE)
was performed four days later under conscious sed-
ation for preoperative planning. P2 flail due to
chordal rupture was confirmed (Figure 2). Single-
beat color Doppler was acquired and postprocessed
offline in a similar fashion. 3D VCA was planimet-
ered at 1.21 cm2 (Figure 3).

 

Figure 1    The vena contracta area measures 1.12 cm2 on multipl-
anar  reconstruction  of  3D transthoracic  echocardiography (Vi-
vid E95, GE) at peak systole. The reconstruction plane is perpen-
dicular to the narrowest neck of color flow on two orthogonal pla-
nes, which defines the vena contracta. Aliasing velocity is set at 66
cm/s with variance map enabled.
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The patient received open mitral valve repair two
weeks after admission during which another 3D TEE
(EPIC 7C, Philips) was performed after induction of
general anesthesia but before sternotomy. Aliasing
velocity was set at 53.9 cm/s; frame rate was adjus-
ted to 15–20 frames/s. Online postprocessing iden-
tified a 3D VCA of 1.35 cm2 by planimetry of aliased
area (Figure 4). Notably, variance map option was
not available in 3D color acquisition. Intraoperatively
P2 flail and chordal rupture was repaired with tri-
angular resection and mitral annuloplasty leaving
minimal MR. The patient remained asymptomatic
three months postoperatively.

Our case shows that 3D VCA is highly consistent
across platforms (TTE vs. TEE) and vendors (GE vs.
Philips), while PISA significantly underestimated
EROA compared to 3D VCA. PISA assumes a circu-
lar regurgitant orifice, which is rarely the case in ec-

centric, degenerative MR. For example, the 3D VCA
depicts an elliptical regurgitant orifice in this pa-
tient. Depending on how the orifice is transected,
PISA may underestimate or overestimate the EROA.
Several technical details are important to observe in
the application of 3D VCA technique. Firstly, single-
beat acquisition is preferred. Stitch artifacts with
multi-beat acquisition may distort the color map
and introduce error in measurement. Secondly, the
field of view should be as small as possible to max-
imize frame rate, while as large as necessary to incl-
ude the entire regurgitant orifice. Any truncation of
the regurgitant orifice invalidates the result. Last
but not the least, aliasing velocity should be set at 55–
66 cm/s, which is the default on most systems, and
variance map should be turned on if available. We
found that higher aliasing velocities deflate the me-
asured VCA, whereas lower values inflate. In addi-
tion, speckles of color may intermix at the regurgit-
ant orifice as flow becomes turbulent. It causes con-
fusion to delineation of VCA. Variance map greatly
simplifies the situation by dichotomizing the color
flow into areas of turbulence and areas without. Tur-
bulence being a hallmark of flow convergence at vena
contracta helps to exclude areas of “color blooming”
that would otherwise exaggerate the measured VCA.

In summary, we showed the value of 3D VCA as
a feasible, robust measure of degenerative MR acr-
oss different platforms (TTE vs. TEE) and vendors
(GE vs. Philips) in a single patient under different
loading conditions ranging from fully conscious to
under general anesthesia. 

 

Figure 2    3D transesophageal echocardiography shows P2 seg-
ment flail due to ruptured chordae.
 

Figure 3    The vena contracta area measures 1.21 cm2 on 3D tra-
nsesophageal  echocardiography  (Vivid  E95,  GE)  at  peak  sys-
tole  reconstructed  in  a  similar  manner  as  on  3D  transthoracic
echocardiography.

 

Figure  4      The  vena  contracta  area  measures  1.35  cm2 on  3D
transesophageal  echocardiography  (EPIC  7C,  Philips)  at  peak
systole. Aliasing velocity is set at 53.9 cm/s. Variance map option
was not available in 3D color acquisition on this version of firm-
ware.

LETTER TO THE EDITOR JOURNAL OF GERIATRIC CARDIOLOGY

  http://www.jgc301.com; jgc@jgc301.com 323



ACKNOWLEDGMENTS

All authors had no conflicts of interest to disclose.

REFERENCES
 Berdejo J, Shiota M, Mihara H, et al. Vena contracta ana-
lysis  by color  Doppler  three-dimensional  transesophag-
eal echocardiography shows geometrical differences bet-
ween prolapse and pseudoprolapse in eccentric mitral re-

[1]

gurgitation. Echocardiography 2017; 34: 683−689.
 Goebel B, Heck R, Hamadanchi A, et al. Vena contracta
area for severity grading in functional and degenerative
mitral regurgitation: a transoesophageal 3D colour Dopp-
ler analysis in 500 patients. Eur Heart J Cardiovasc Ima-
ging 2018; 19: 639−646.

[2]

 Zeng X, Levine RA, Hua L, et al. Diagnostic value of vena
contracta area in the quantification of mitral regurgitat-
ion severity by color Doppler 3D echocardiography. Circ
Cardiovasc Imaging 2011; 4: 506−513.

[3]

Please cite this article as: Ching S, Yue CS. 3D vena contracta area in degenerative mitral regurgitation: cross-platform comparison in a
single patient. J Geriatr Cardiol 2022; 19(4): 322−324. DOI: 10.11909/j.issn.1671-5411.2022.04.007

JOURNAL OF GERIATRIC CARDIOLOGY LETTER TO THE EDITOR

324 http://www.jgc301.com; jgc@jgc301.com  

https://doi.org/10.1111/echo.13508
https://doi.org/10.1093/ehjci/jex056
https://doi.org/10.1093/ehjci/jex056
https://doi.org/10.1093/ehjci/jex056
https://doi.org/10.1161/CIRCIMAGING.110.961649
https://doi.org/10.1161/CIRCIMAGING.110.961649
https://doi.org/10.1111/echo.13508
https://doi.org/10.1093/ehjci/jex056
https://doi.org/10.1093/ehjci/jex056
https://doi.org/10.1093/ehjci/jex056
https://doi.org/10.1161/CIRCIMAGING.110.961649
https://doi.org/10.1161/CIRCIMAGING.110.961649
https://doi.org/10.1111/echo.13508
https://doi.org/10.1093/ehjci/jex056
https://doi.org/10.1093/ehjci/jex056
https://doi.org/10.1093/ehjci/jex056
https://doi.org/10.1161/CIRCIMAGING.110.961649
https://doi.org/10.1161/CIRCIMAGING.110.961649
https://doi.org/10.1111/echo.13508
https://doi.org/10.1093/ehjci/jex056
https://doi.org/10.1093/ehjci/jex056
https://doi.org/10.1093/ehjci/jex056
https://doi.org/10.1161/CIRCIMAGING.110.961649
https://doi.org/10.1161/CIRCIMAGING.110.961649

	ACKNOWLEDGMENTS

