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Post cardiopulmonary bypass (CPB) right ventricular (RV)
dysfunction has been extensively described in cardiac sur-
gery in past years, and attributed to either cardioplegia, myo-
cardial hypothermia, cardiac stunning, and pericardiectomy
[1-3]. More recently, both a different contraction pattern
[4, 5] and a dissociation of RV output from RV longitudinal
contraction [6] have been described in this context, leading
to some re-interpretation of what previously observed.

In the present issue of the Journal of Clinical Monitor-
ing and Computing Korshin et al. describe interesting echo-
cardiographic observations which cast further light on the
increasingly studied behaviour of the right ventricle (RV)
after on-pump cardiac surgery [7]. By speckle tracking
analysis of RV regional contraction and motion, the authors
elegantly characterized the RV contractility pattern in dif-
ferent phases of uncomplicated CABG surgery, in patients
with baseline normal biventricular function.

Their observational study analyses data acquired from
a previous work of theirs. Regardless of the limitations the
authors themselves acknowledge (mostly the retrospective
nature of the study and the small population), their work
has its strength in the rigorous methodology of the echocar-
diographic acquisition and analysis, and in the simultane-
ous assessment of macro-hemodynamics with the pulmo-
nary artery catheter. The TEE views studied (A4Ch and
transgastric modified RV inflow—outflow) take into account
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the complex RV geometry, while invasive hemodynamic
monitoring characterized the cardiovascular changes from
anaesthesia induction to weaning from CPB and sternotomy
closure.

Interestingly, while a constant reduction in longitudinal
function from pre to post-bypass to chest closure (meas-
ured both as TAPSE, S’ and speckle tracking derived RV
longitudinal displacement) was observed, in post-CPB both
free wall and septum speckle tracking-derived transver-
sal displacement increased, and contributed to preserving
stroke volume (SV). Post chest closure SV reduction was
then observed, due to both RV end-diastolic volume reduc-
tion, and loss of this “septal compensation” [7, 8]. However,
as paradoxical septal motion (PSM) is a frequent echocar-
diographic finding after CPB, we may speculate that all the
septal features, observed in the present study, are related
to the open chest-pericardium and their closure. Indeed, it
is well known that PSM may occur whenever the pericar-
dium is cut, as this structure restrains the anterior cardiac
mobility resulting in forward motion of the entire heart in
systole. Unfortunately, the surgical procedure has not been
well documented to confirm the present hypothesis [9].

Throughout the entire study period, corresponding
speckle-tracking strain measurements of the free wall and
the septum remained unchanged, indicating a change in
geometry and systolic function pattern, rather than a com-
pensatory contractility increase, as mechanism for RV output
preservation, despite longitudinal function reduction.

The RV, differently from the LV, usually works under its
compliance limit having a wide degree of potential adap-
tation to altered preload and, to a lesser extent, afterload
and variations [10]. Its range of systolic and motion pat-
tern changes has been partially investigated in pulmonary
hypertensive patients, where the chronic nature of the dis-
ease allowed the RV and pulmonary tree to gradually modify
and adapt to the level of afterload increase [11].

Such observations are less studied in the acute cardiac
surgery setting, where the variations of compartment status
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(open chest versus closed chest) are likely to highly influ-
ence volumetric and ventricular compliance conditions. The
results of the study could be interpreted as a further step
in the demonstration of RV adaptation capacity in different
conditions.

RV strain emerges as a potentially more accurate tool for
RV behaviour characterization and monitoring in this set-
ting. This should be tested in the future also on patients with
overt RV failure after CPB. Also it should be proved in com-
parison with the ease of use of traditional echocardiographic
measures of RV function (such as right ventricular ejection
fraction), and with the comprehensiveness of 3D echo.

The message reinforced by Korshin et al. is that assess-
ment of RV function post cardiac surgery should not neglect
the peculiar changes in its systolic function pattern. Relying
solely on longitudinal contraction as a measure of global
RV systolic function after cardiac surgery is highly prone to
inaccuracy and overdiagnosis of RV dysfunction. Altogether,
while in physiological conditions RV output is generated
mainly by longitudinal contraction, we shouldn’t forget that,
after CPB, the RV should always be regarded as “a different
animal”, and as such assessed.
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