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ABSTRACT

Aortic corrected flow time (FTc) is easily measured by Doppler techniques.
Recent data using transoesophageal Doppler suggest that it may predict fluid
responsiveness in critical care. This use of FTc has not previously been evaluated in
septic shock, only one preliminary study have incorporated transcutaneously measured
FTc. Denoting its importance in prediction of fluid responsiveness in septic patient
Furthermore, no comparison has been made between transesopahgeal FTc and central
venous pressure. The aim of our study was to compare FTc, central venous pressure as
predictors of fluid responsiveness in septic shock patients without cardiac dysrhythmia.
This was a prospective study of 46 consecutive adult septic shock patients (in sinus
rhythm; 44 out of 46 patients were mechanically ventilated) treated with intravenous
fluid challenge (500 ml over 15 minutes) guided with CVP in control group and guided
by FTC in Doppler group in a surgical tertiary intensive care unit. There were no
statistically significant differences between the two groups at baseline, except for lower
APACHE (P = 0.039) levels in the Doppler group than in the control group.
Haemodynamic assessment incorporating transesophageal aortic Doppler (CardioQ®)
measurements  occurred shortly before and 1,6,12,hours after fluid challenge.
Concurrent with initial assessment, blood samples were withdrawn and laboratory
measurements documentedl, 6,12, hours after fluid challenge and in 3 consecutive
days. Five patients demonstrated an increase in stroke volume >10% (responders).
Percent change in stroke volume strongly correlated with baseline FTc (r=-0.6831,
P=0.000) but not central venous pressure (r=-0.0864, P=0.56). Baseline FTc <332 ms
discriminated responders from non-responders [AUC = 0.989, 95% confidence interval
= 0.954 to 1.023; P = 0.01)]. Our data support FTc as a better predictor of fluid
responsiveness than central venous pressure in septic shock. Transesophagreal aortic
Doppler FTc offers promise as a simple, completely non-invasive predictor of fluid
responsiveness and should be evaluated further.
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Haemodynamics, septic shock, Doppler, FTC, CVP
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INTRODUCTION

Septic shock is an extremely complex disorder whose deranged
hemodynamics results from the interplay of hypovolemia,
vasodilatation, peripheral blood pooling, and extravasation of fluid
into the interstitial space.

Intravenous fluids remain the corner stone of treating patients
with septic shock. The goal of fluid resuscitation in severe sepsis and
septic shock is not merely achieving a predetermined value, but rather
optimizing systemic oxygen delivery (cardiac preload, afterload,
arterial oxygen content, contractility or stroke volume).

Surprisingly, dosing intravenous fluid during resuscitation of
shock remains largely empirical. Too little fluid may result in tissue
hypoperfusion and worsen organ dysfunction; however, over-
prescription of fluid also appears to impede oxygen delivery and
compromise patient outcome. Several studies demonstrated that
positive fluid balance was associated with increased mortality and the
duration of mechanical ventilation.'”

In a randomized, controlled, single-center study, early
quantitative  resuscitation improved survival for emergency
department patients presenting with septic shock.’

The 2012 Surviving Sepsis Guidelines suggest the infusion of
intravenous fluids until achieving a central venous pressure of 8—12
mmHg and raise this target tol2—-15 mm Hg in patients with
mechanical ventilation.’

However, there are no recommendations as to when it 1is
appropriate to discontinue or to reduce the rate of administration of
intravenous fluid.

The measurement of descending aortic blood flow via an
esophageal ultrasound probe offers an alternative method of
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monitoring circulatory status. Measured parameters include peak
velocity (PV) and systolic flow time [FTc, corrected for heart rate
(HR)]. PV (cm.s™) is an index of left ventricular contractility whilst
FTc reflects ventricular preload. Concurrent changes in PV and FTc
reflect changes in afterload. The technique has been validated
extensively compared with pulmonary artery catheters and is now
widely used in adult anesthesia and intensive care units practice. >*

To the best of our knowledge there is only one published small
study on the use of transcutaneous FTc in patients with septic shock. >

Moreover, no study has previously evaluated the use of
transesophageal Doppler to guide fluid therapy in patients with septic
shock.
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