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Optimal cut plane for the measurement of tricuspid annular plane systolic excursion: how
should we measure TASPE?
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Introduction: Assessment of right ventricular systolic function plays an important role in
management of cardiovascular disease. Tricuspid annular plane systolic excursion (TAPSE) is
the most widely used quantitative parameter; however, there is a lack of evidence regarding the
appropriate cut plane for its measurement.

Purpose: This study aimed to elucidate the optimal cut plane for TAPSE measurement, focusing
on the incidence angle of the M-mode cursor and relationship to an angle-independent right
ventricular systolic parameter.

Methods: This retrospective study included 113 adult patients referred for echocardiography for
a variety of clinical indications. TAPSE was measured using the M-mode in the standard,
focused, and modified apical four-chamber views (Figure 1). Incident angles between the M-
mode cursor and the direction of the lateral tricuspid annulus movement were also measured.
Right ventricular free wall longitudinal strain was measured as an angle-independent parameter.
Results: TAPSE measured from the modified apical four-chamber view was the largest among
the three approaches (standard apical four-chamber view: 20.7 &+ 5.2 mm; focused apical four-
chamber view: 19.9 £ 4.7 mm; modified apical four-chamber view: 22.9 + 5.5 mm; one-way
repeated measures ANOVA P < 0.001) (Figure 2A). The incident angle was the smallest in the
modified apical four-chamber view (standard apical four-chamber view: 24.1 + 9.8 degrees;
focused apical four-chamber view: 28.6 = 11.0 degrees; modified apical four-chamber view: 14.7
+ 7.9 degrees; one-way repeated measures ANOVA P <0.001) (Figure 2B). TAPSE from the
modified apical four-chamber view showed a better correlation with right ventricular free wall
longitudinal strain compared to other approaches (standard apical four-chamber view: r = 0.632
[95% confidence interval: 0.506 to 0.731], p < 0.001; focused apical four-chamber view: r =
0.626 [95% confidence interval: 0.499 to 0.727], p < 0.001; modified apical four-chamber view:
r=0.700 [95% CI: 0.592 confidence interval 0.783], p < 0.001, respectively).

Conclusions: The modified apical four-chamber view was the most optimal for TAPSE
measurements owing to the largest value and the smallest incident angle. Standardization of
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measurements to the modified apical four-chamber view would provide accurate assessment of
the right ventricular systolic function in daily practice.

A Standard A4CV B Focused A4CV C Modified A4CV

Figure 1. Apical four-chamber views used to perform comprehensive evaluation of the right

heart.
(A) Standard apical four-chamber view (A4CV). (B) Right ventricular focused A4CV. (C) Right
ventricular modified A4CV.
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Figure 2. Comparison of the TAPSE and the incidence angle of the M-mode cursor measured
from the standard A4CV, focused A4CV, and modified A4CV.
S-A4CV = standard A4CV; F-A4CV = focused A4CV; M-A4CV = modified A4CV.
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