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My Approach to Assessing Mitral Regurgitation with Splay: What

Does It Mean for Severity?
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Side-lobe artifact

= hed flag for significant MR

Not all cases of splay indicate significant MR;
not all cases of significant MR show splay

Reassessment/complementary imaging:
caution regarding underestimation when
grading MR severity

Potential diagnostic and prognostic value
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MR: mitral requrgitation.

Abstract

Echocardiographic assessment of mitral regurgitation
(MR) is multiparametric and often challenging. The artifact
known as splay has been described as an additional tool for
estimating the severity of regurgitation. The term refers to a
side-lobe artifact that forms a horizontal arc on color Doppler
imaging. This same phenomenon can also be observed in
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other valvular heart diseases, such as aortic regurgitation. In
2020, Wiener et al. reported that splay was present in 81%
of cases of significant MR, reaching 93% in eccentric jets,
whereas the prevalence was only 16% in mild MR. Verbeke
et al. associated the artifact with larger regurgitant volumes.
A splay width greater than 29 mm was identified as an
independent predictor of adverse cardiovascular outcomes.
Although its presence alone does not denote severe MR,
splay acts as a red flag, suggesting that regurgitation may be
greater than it appears and indicating the need for careful
reassessment of the transthoracic echocardiogram or,
possibly, complementary transesophageal echocardiography.
Further evidence and systematic evaluations are needed to
investigate the best strategy for incorporating these data into
the multiparametric approach to MR.

The challenge of grading mitral regurgitation severity

Echocardiographic assessment of mitral regurgitation
(MR) is multiparametric and often challenging. Especially
in the presence of multiple, eccentric, non-homogeneous
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jets throughout the cardiac cycle or non-circular regurgitant
orifices, it is paramount to combine qualitative and
quantitative data that can guide the grading of valvular
regurgitation."? In this context, an artifact has been described
as an additional finding in the assessment of MR.

Splay: a valuable artifact

The term splay refers to a side-lobe artifact that appears
as a horizontal arc on color Doppler imaging, dispersing
signal and usually observed along the atrial surface of the
valve, extending beyond anatomical boundaries® (Figure 1).

Ultrasound transducers emit energy not only in the
main direction (central axis of the beam), but also in lateral
directions, forming secondary lobes of lower intensity. When
these side lobes encounter highly reflective structures,
such as cardiac walls or valves, they may generate echoes
that are incorrectly mapped by the imaging system, as if
they originated from the main axis, resulting in artifacts on
echocardiographic images.*

Considering the mechanism that gives rise to this artifact,
splay can be documented in other valvular regurgitations,
for example, aortic regurgitation (Figure 2).

Evidence of diagnostic and prognostic value

In 2020, Wiener et al.? described this artifact as a clue for
detecting significant MR. In an analysis of 200 cases of MR
documented by transthoracic echocardiography, half with

significant regurgitation and half with mild regurgitation,
the prevalence of splay was 81% and 16%, respectively. In
eccentric jets, the prevalence reached 93% of cases. This
sign was observed in proto-, meso-, tele-, and holosystolic
jets; on the atrial and ventricular surface of the mitral
annulus; in preserved and reduced left ventricular ejection
fraction; in different etiologies (prolapse, rheumatic disease,
mitral annulus calcification, functional); and using different
commercially available echocardiogram brands. It has most
frequently been documented in apical views, but it has also
been observed in parasternal long- and short-axis views. The
origin of the signal appears to be related to blood flow rate
per unit area. With higher gain, lower ultrasound frequency,
and lower Nyquist limit, higher prevalence and greater extent
of splay are observed. In their study, harmonic imaging had
little effect on splay.

In a single-center registry by Verbeke et al.” in Chent,
Belgium, a 27% prevalence of color Doppler splay was
reported in 469 patients, correlating with greater effective
regurgitant orifice area, regurgitant volume, and vena
contracta width. They used a Vivid E9 echocardiographic
system, GE Healthcare, equipped with an M5Sc-D transducer
for all examinations. For color Doppler assessment, the
following standardized parameters were applied for all
patients: transmission frequency of 2.2 MHz, velocity scale
of 3.5 kHz (aliasing velocity of 63 cm/s), and gain adjusted
to —5 dB. Splay was more prevalent and showed greater
width in patients with significant MR. In their cohort, splay
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Figure 1 - Splay in MR. On the left, transthoracic echocardiography in the apical 3-chamber view shows evidence of splay on color
Doppler at the level of the mitral annulus. On the right, transesophageal echocardiography reveals significant MR with a medially

directed eccentric jet.

Arq Bras Cardiol: Imagem cardiovasc. 2026;39(2):e20260024

2



Nishida et al.
Splay in MR: What does it mean for severity?

Review Article

Figure 2 - Splay in aortic regurgitation. In the upper images, transthoracic echocardiography in the parasternal long-axis (A) and short-
axis (B) views shows evidence of splay, extending beyond anatomical boundaries. In the lower images (C and D), transesophageal
echocardiogram reveals an eccentric aortic regurgitant jet originating from the commissural region.

width greater than 29 mm was an independent predictor of
cardiovascular outcomes, with additional prognostic value.

Final considerations

This is a relatively recent description of an
echocardiographic sign that requires further evidence
and studies to guide its systematic integration into
echocardiographic practice. Although it does not necessarily
indicate significant MR and is not indispensable for defining
this severity, splay represents a potential tool signaling the
possibility that regurgitation is more severe than appears. This
red flag prompts careful reassessment of the transthoracic
echocardiogram and, when appropriate, complementary
transesophageal echocardiography when other findings lead
us to suspect significant MR (Central Illustration).

In the words of Bertrand et al.,® splay is “the artifact that
tells the truth,” by signaling the possibility of significant MR.
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