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TO THE EDITOR: We read with great interest the article by
Oakland et al. (1) describing the correlation between maxi-
mum principal surface strain (PSMax) and its corresponding
angle (ϴMax) of right ventricular (RV) surface deformation in
patients with pulmonary arterial hypertension (PAH), with
and without right heart failure, compared with control sub-
jects. Conventional two-dimensional echocardiographic
parameters, such as tricuspid annular plane systolic excur-
sion (TAPSE), S0 velocity, and longitudinal strain, have well-
recognizedmethodological limitations in estimating RV sys-
tolic function, as they do not fully account for the ventricle’s
complex asymmetric geometry and predominantly assess
longitudinal shortening (2). In this context, parameters
derived from three-dimensional assessment, such as PSMax

and ϴMax of RV surface deformation, may theoretically
provide greater accuracy and reproducibility in evaluating
RV contractility compared with traditional two-dimen-
sional indices. In the present study, PSMax values differed
significantly between controls and patients with PAH and,
within the PAH cohort, further discriminated between
those with and without right heart failure. Moreover, ϴMax

demonstrated a progressively more longitudinal orienta-
tion in the presence of right heart failure. In their prospec-
tive observational study, the authors highlight three
clinically relevant concepts. First, PSMax and ϴMax, derived
from three-dimensional analysis, not only identify RV dys-
function but may also contribute to grading its severity—
addressing an important limitation of two-dimensional
parameters such as TAPSE. Second, these indices correlate
with short-term clinical outcomes, suggesting a potential
prognostic role in addition to their diagnostic value.
Third, they may enable the detection of early and subclini-
cal RV dysfunction, thereby supporting earlier therapeutic
interventions and more targeted follow-up in patients who
truly require it—an approach previously suggested for cer-
tain laboratory biomarkers in patients with rheumatologic
diseases associated with pulmonary hypertension (3).
Given their potentially higher diagnostic accuracy, these
parameters might also play a role in monitoring RV function
throughout the different phases of cardiac rehabilitation (4).
This study therefore provides important preliminary

confirmation while also raising relevant questions. One key
issue concerns the incremental value of PSMax and ϴMax com-
pared with other established three-dimensional techniques,
such as three-dimensional RV ejection fraction, with which
direct comparative analyses appear warranted (5). In addi-
tion, comparison with the TAPSE/PAPs ratio in patients with
pulmonary hypertension would be of interest, as this parame-
ter has been shown to predict mortality and cardiovascular
events in patients with pulmonary hypertension secondary to
systemic sclerosis (6). Further investigation is needed to con-
firm the potential prognostic value of PSMax and ϴMax for
medium- and long-term cardiovascular outcomes and to
define and validate optimal cutoff values in larger popula-
tions and across different clinical settings, including right
ventricular myocardial infarction, pulmonary embolism, and
the various forms of pulmonary hypertension. Beyond these
considerations, integration of PSMax andϴMax into multipara-
metric models of RV assessment may further enhance risk
stratification. Current international guidelines on pulmonary
hypertension emphasize a comprehensive approach combin-
ing clinical, functional, imaging, and hemodynamic variables
for prognostic evaluation (7). In this framework, advanced
three-dimensional deformation indices could represent an
additional layer of phenotypic characterization, particularly
in patients whose conventional parameters appear borderline
or discordant. Moreover, the pathophysiological rationale
underlying changes in principal strain direction deserves fur-
ther mechanistic exploration. Progressive longitudinal
reorientation of ϴMax in advanced disease may reflect mal-
adaptive remodeling, fiber disarray, and altered myocar-
dial stress distribution under chronic pressure overload,
phenomena already described in experimental and clini-
cal studies of RV adaptation (8). From a methodological
perspective, issues of intervendor variability, acquisition
time, feasibility in suboptimal acoustic windows, and
learning curve should also be systematically addressed
before widespread implementation. Standardization ini-
tiatives, similar to those undertaken for two-dimensional
strain imaging (9), would be essential to ensure reproduci-
bility across centers and to facilitate the incorporation of
these parameters into future multicenter trials.
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