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Introduction 

Fluid replacement is considered the cornerstone of 

resuscitation in critically ill patients especially in patients 

with septic shock. However, only about 50 % of critically 

ill hemodynamically unstable patients are responsive to 

fluids. Furthermore, both under resuscitation and 

overzealous fluid administration adversely affect the 

outcome. Consequently, the resuscitation of critically ill 

patients requires an accurate assessment of the patients‟ 

intravascular volume status and their volume 

responsiveness (Brennan -JM., 2007).
 

Moreover, myocardial depression plays a significant 

role in the pathophysiology of shock in up to 60% of septic 

patients and can develop at an early stage. Hence, it is vital 

that resuscitation in septic shock should be guided by 

accurate assessment and monitoring of hemodynamic 

status of individual patients‟ therapy (Brennan -JM., 

2007). 

Traditional methods of determining the adequacy of 

volume resuscitation have relied on preload measures, 

there are central venous pressure (CVP), pulmonary artery 

wedge pressure (PAWP), right ventricular end-diastolic 

volume index (RVEDVI), left ventricular end-diastolic 

area index (LVEDVAI), and global end-diastolic volume 
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(GEDV) also known as static parameters of volume status. 

However, none of these is accurate in predicting preload 

responsiveness (Murphy CV et al., 2009).
 

Both pressure and volume measures of preload are 

affected by multiple factors other than the volume of blood, 

for example, vascular tone, intrathoracic pressure, and 

ventricular compliance. Moreover, the Frank-Starling 

relationship depends upon preload as well as ventricular 

function. Therefore, it is physiologically impossible to 

accurately predict 

Preload responsiveness by assessing preload alone. 

Preload responsiveness can be determined by performing a 

volume challenge maneuver or by making use of the 

respiratory variation in the venous or arterial circulation 

also known as dynamic parameters of volume status 

(Tiedemann HP et al., 2006).
 

It is important to realize that stroke volume (SV) or 

cardiac output (CO), or its surrogate, for example, pulse 

pressure (PP) or arterial blood flow velocity, is the 

preferred end-point because a preload responsive heart may 

not be recognized otherwise (Mari PE et al., 2009). 

Dynamic parameters of volume status outperform 

the static ones in predicting preload responsiveness and 

should be used to optimize preload in septic shock patients: 
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1. Respiratory variation in: 

a) Central venous pressure (CVP). 

b) Vena cava diameter: 

1. Inferior vena cava (IVC). 

2. Superior vena cava (SVC). 

c) Arterial blood pressure waveform-derived 

variables: 

1. Pulse pressure variation (PPV). 

2. Stroke volume variation (SVV). 

d) Pulse oximeter plethysmographic (POP) 

waveform amplitude. 

e) Arterial blood flow velocity: 

1. Aortic. 

2. Brachial artery. 

2. Passive leg raising (PLR) maneuver. 

3. Actual fluid challenge (Michard F and 

Teboul JL, 2002)  

Many recent data underlined misinterpretation 

conditions observed in most of critically ill patients.
 

Transthoracic echocardiography (TTE) allows a 

noninvasive bedside assessment of cardiac response to 

volume expansion by measuring aortic velocity time 


