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Fluid responsiveness in patients under mechanical ventilation and low tidal volume ventilation
through the pulse pressure variation after tidal volume challenge in the post-operative cardiac surgery
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Background: It is known that in the immediate postoperative period of car-
diac surgery, strict control of hemodynamic variables and blood volume is
necessary, since there is an imbalance between oxygen supply and con-
sumption. Thus, the present study seeks to validate methods previously
used in different clinical situations to predict fluid responsiveness, in the
current scenario of the immediate postoperative period of cardiac surgery.
Purpose: To evaluate the influence of “tidal volume challenge” from 6 ml
/ kg to 8 ml / kg of the predicted body weight (PBW) in conjunction with
the end expiratory occlusion test (EEQT) in the variation of pulse pressure
to predict fluid responsiveness in the immediate postoperative period of
cardiac surgery.

Methodology: This prospective study included 30 patients after cardiac
surgery. Hemodynamic and ventilatory parameters were initially recorded
in mechanical ventilation at 6 ml/kg and after tidial volume challenge and
with the EEOT at 8 ml/kg of predicted body weight (PBW). After recorded
the intervention data, there was a return to ventilation at 6 mi/kg and a
saline infusion of 500 ml was performed for 15 minutes. Fluid responsive-
ness was defined for patients who had an increase of 10% or more in ve-

locity time integral (VTI) by echocardiogram after volume expansion com-
pared to baseline value. Multivariate analysis was used to identify indepen-
dent predictors of fluid response status. Sensitivity and specificity analyzes
were performed to determine the predictive precision of each parameter.
Results: The main result of our study is that, when the tidal volume is in-
creased from 6 to 8 ml/kg of PBW, the relative increase in pulse pressure
variation (% APPV6-8) predicts with excellent accuracy responsiveness to
fluids with cut-off values of 18.3%, with sensitivity of 92.9% and specificity
of 84% (P=0.019). Although changing PPV6, EEOT6 and EEOT8 are not
reliable in predicting fluid responsiveness, they still require additional calcu-
lations. PPV8 also discriminates between responders and non-responders;
however, with sensitivity (78.6%) and specificity (66.6%) when the value
found in the PPV8 is up 8.5, but without statistical significance (figure).
Conclusion: The challenge of tidal volume and its influence on the APP
variation has excellent accuracy to predict fluid responsiveness in the im-
mediate postoperative period of cardiac surgery. EEOT did not present
good accuracy to predict fluid responsiveness in patients in the immedi-
ate postoperative period of cardiac surgery.
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Figure 1: Receiver-operating characteristic curves comparing the ability of various variables to
discriminate between fluid responders and non-responders.
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