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Abstract

Fluid administration during and after surgery is a fundamental strategy for maintaining hemodynamic stability.
Technology offers different strategies for hemodynamic monitoring and decision making about fluids administration.
In particular patients may be divided into fluid-responding patients and non-fluid-responding patients. Central venous
pressure, measured by a central venous catheter, is a basic measure of right heart preload, and many trials defined
it as a non-trustable parameter, with many biases and confounding factors, such as mechanical ventilation and
intrathoracic pressure. Nevertheless, many authors describe how a simple value like the Central venous pressure
may be useful in hemodynamic monitoring during and after cardiac surgery, although it is not the best available.
Moreover the results of a recent survey performed in cardiothoracic intensive care units in Italy, reported how central
venous pressure was the easiest and the most frequently used parameter for the monitoring of fluid therapy.

Given this state of the art, Central venous pressure seems to be the most criticized but, due to its feasibility and
availability, it is still the most used parameter for the evaluation of preload and for the prediction of fluid
responsiveness in operating room and Intensive Care Unit.
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Introduction
Volume expansion through fluid administration is one of the

simplest approaches initial treatments of hemodynamic instability.
According to the Frank-Starling Mechanism, an increase in left
ventricular preload leads to an increase in cardiac output, as long as we
are on the ascending part of the Frank-Starling curve [1]. Nevertheless,
excessive fluid administration has recently been shown to be
detrimental [2], and anesthesiologists as well as critical care physicians
continuously struggle to determine whether or not their patients will
benefit from volume expansion.

Due to technological advances, nowadays physicians are offered a
wide range of indices and monitoring tools which can be used to assess
fluid responsiveness [3]. As a consequence, numerous studies have
been carried out to investigate this issue, with considerable debate as to
which index should be used. However, there is a good degree of
consensus on the fact that central venous pressure (CVP), one of the
oldest indices used to monitor volemia, is neither a good parameter to
assess volume status nor a good predictor of fluid responsiveness [4],
in contrast with more recently developed dynamic indices [5].
Nevertheless, in a recent survey performed in cardiothoracic intensive
care units (ICUs) in Italy, CVP was reported to be the parameter most
frequently used to monitor fluid therapy in critically ill patients and
during the perioperative period in cardiac surgery [6]. Similar findings
have been reported in a consistent number of studies performed in
different parts of the world in both adult and pediatric patients [7-9].
Although practice might be changing, particularly in the general ICU
setting [10], it seems that there is still a relevant gap between research

and everyday clinical practice. This might be due to various factors.
The easiest explanation is that while dynamic indices were introduced
relatively recently, CVP has been used for decades. Changing a practice
that has been routine for such a long time is not simple, unless trials
with striking results in favor of the new technique (e.g. ventilation with
low tidal volumes in acute respiratory distress syndrome) are
published. Another explanation might be that dynamic indices too
have certain limitations that could become relevant outside the strict
control of clinical trials [11,12]. For example, they require sinus
rhythm, mechanical ventilation with relatively high tidal volumes, a
closed chest, and the absence of right ventricular dysfunction, which
might limit their use, particularly in cardiothoracic surgery, a setting
where accurate fluid optimization is even more critical. In addition,
critically ill patients and high-risk perioperative patients, where one
might most need monitoring of fluid responsiveness, usually require a
central venous catheter for the administration of fluids and drugs, and
adding a transducer to measure CVP is easier, less expensive, and less
invasive than other devices, such as pulmonary artery catheters (PAC).
Furthermore, CVP can also be measured in normal wards without the
need for long or complex training. Finally, critical use of CVP provides
useful information even for an expert clinician. For example, CVP
variations are more relevant than its absolute value. A sudden increase
in CVP, together with hypotension, in a patient who recently
underwent major surgery might indicate conditions that require
immediate attention and treatment such as cardiac tamponade, tension
pneumothorax or pulmonary embolism, and trigger further diagnostic
evaluation with echocardiography or other imaging, or advanced
monitoring to obtain a correct diagnosis and initiate treatment.

To summarize, despite its limitations CVP is still widely used in
clinical practice in the operating room (OR), ICU, and in normal
wards, although to a lesser extent.
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Larger well powered clinical trials might be useful to assess
reliability in the prediction of fluid responsiveness during the
perioperative period.
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