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The pitfall of pulse pressure variation in the
cardiac dysfunction condition
Huai-wu He and Da-wei Liu*

See related editorial by Michard et al., http://ccforum.com/content/19/1/144
See related research by Biais et al., http://ccforum.com/content/18/6/587
We read with interest the recent articles in Critical Care
about the limitations of pulse pressure variation (PPV)
for predicting fluid responsiveness [1, 2]. We believe that
cardiac dysfunction should be included in this list of
PPV limitations.
During right ventricular (RV) dysfunction, the inspir-

ation would increase RV afterload and lead to a decrease
in RV ejection during mechanical ventilation. Thus, a
high PPV is due to afterload variation, and the RV dys-
function would result in a false-positive PPV. Studies
had suggested that the evaluation of RV function was
important when determining the predictability of PPV
[3, 4]. During left ventricular (LV) dysfunction, the in-
crease in pleural pressure that facilitates LV ejection is
more pronounced (afterload reduction). Thus, the effect
of squeezing the pulmonary blood volume during early
inspiration on the LV ejection is amplified and is defined
as the dUp. In other words, a high PPV may be due to
dUp variation, which would result in a false-positive
PPV. Tavernier and colleagues [5] found that the prom-
inence of dUp and absence of dDown might suggest
hypervolemia and cardiac contraction dysfunction.
However, Biais and colleagues [2] did not present data

for cardiac function in their study. Moreover, cardiac dys-
function is common in critically ill patients. We inferred
that this could become a confounding factor for the out-
come. Hence, it is worth paying attention to the pitfall of
PPV in critically ill patients with cardiac dysfunction.
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