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INTRODUCTION 

              It is important for critical care physicians to address 

the hemodynamic status of critically ill patients for an 

appropriate guide to fluid therapy and inotropes. Different 

techniques are employed for this purpose which include 

physical examination, central venous pressure (CVP) 

measurement, biochemical markers, estimate of the vascular 

pedicle width, pulmonary artery catheters, and sonographic 

inferior vena cava (IVC) diameter assessment. CVP 

measurements are the most frequently employed through 

estimation of the preload; however CVP measurement requires 

insertion of central venous catheters which can be costly, time 

consuming and can lead to complications. (Khalil et al., 2015). 

          Although intravenous fluid is often the initial treatment 

in hypotensive patients, aggressive volume resuscitation may 

be detrimental in some patients and in certain types of shock. 

Accurate diagnosis of shock state can be challenging because 

physical findings of hypovolemic, distributive, cardiogenic, 

and obstructive shock often overlap. Pulmonary artery and 

central venous pressure catheters, which provide physiologic 

data such as cardiac output and right atrial pressure, are time-

consuming, invasive, and carry considerable risks. Central 
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venous pressure has long been used to guide fluid 

management; however, data suggest that in critically ill 

patients, central venous pressure may not correlate with the 

effective intravascular volume. Furthermore, invasive 

hemodynamic monitoring has not been shown to benefit 

patients. (Shah et al., 2005) 

            Assessment of hemodynamic status in a shock state 

remains a challenging issue in emergency medicine and critical 

care. As the use of invasive hemodynamic monitoring declines, 

bedside-focused ultrasound has become a valuable tool in the 

evaluation and management of patients in shock. No longer a 

mean to simply evaluate organ anatomy, ultrasound has 

expanded to become a rapid and noninvasive method for the 

assessment of patient physiology. Clinicians caring for 

critically ill patients should strongly consider integrating 

ultrasound into their resuscitation pathways. (Seif et al., 2012). 

Assessment of the IVC distensibility index in mechanically 

ventilated patients provides a useful and reliable tool in 

predicting response to volume in critically ill patients. 

      The inferior vena cava (IVC) is a compliant blood vessel, 

easily distended, especially in cases of hypovolemia. 

Assessment of the physiologic characteristics of the IVC 

provides a rapid distinction between low and high volume 
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states and offers the clinician a rapid, noninvasive way to guide 

resuscitation in critically ill patients. 

          The four core types of shock—cardiogenic, 

hypovolemic, obstructive, and distributive—can readily be 

identified by echocardiography. Even within each of the main 

headings contained in the shock classification, a variety of 

pathologies may be the cause and echocardiography will 

differentiate which of these is responsible. Increasingly, as a 

result of more complex and elderly patients, the shock may be 

multifactorial, such as a combination of cardiogenic and septic 

shock or hypovolemia and ventricular outflow obstruction. 

         Measuring the IVC should be part of a hemodynamic 

assessment specific protocol to evaluate the necessity or not of 

volume ( Varas et al., 2015). 

       Ultrasound of inferior vena cava (IVC) is a tool that can 

provide a rapid and non-invasive means of gauging preload and 

the need for fluid resuscitation. (Demeria et al., 2004). 

         Echocardiography is pivotal in the diagnosis and 

management of the shocked patient. Important characteristics 

in the setting of shock are that it is non-invasive and can be 

rapidly applied with competency in basic critical care 

echocardiography is now regarded as a mandatory part of 

critical care training with clear guidelines available. The 

majority of pathologies found in shocked patients are readily 
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identified using basic level 2D and M-mode echocardiography. 

(McLean, 2016). 

          The diagnostic benefit of echocardiography in the 

shocked patient is obvious. The increasing prevalence of 

critical care physicians experienced in advanced techniques 

means echocardiography often supplants the need for more 

invasive hemodynamic assessment and monitoring in shock.                  

(McLean, 2016). 
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Aim of the study 

        The objective of this study was to evaluate the inferior 

vena caval (IVC) distensibility index as an indication for 

venous capacitance and fluid responsiveness in patients  

presenting with septic and cardiogenic shock.                                                                                    
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Shock 

          Shock is a state of acute cardiovascular or circulatory 

failure. It leads to decreased delivery of oxygenated blood to 

the body's organs and tissues or impaired oxygen utilization by 

peripheral tissues, resulting in end-organ dysfunction. 

(Richards et al. , 2014). 

           The mechanisms that can result in shock are divided into 

4 categories: (1) hypovolemic, (2) distributive, (3) cardiogenic, 

and (4) obstructive. While much is known regarding treatment 

of patients in shock, several controversies continue in the 

literature. Assessment begins with identifying the need for 

critical interventions such as intubation, mechanical 

ventilation, or obtaining vascular access. Prompt workup 

should be initiated with laboratory testing (especially of serum 

lactate levels) and imaging, as indicated. Determining the 

intravascular volume status of patients in shock is critical and 

aids in categorizing and informing treatment decisions. This 

issue reviews the four primary categories of shock as well as 

special categories, including shock in pregnancy and traumatic 

shock. Adherence to evidence-based care of the specific causes 

of shock can optimize a patient’s chances of surviving this life-

threatening condition. (Richards et al. , 2014). 
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             The physiologic mechanism of oxygen delivery to 

peripheral tissues (DO2) is described in the formula in 

Equation 1.  

Equation 1  

Oxygen Delivery DO2 = (cardiac output) x [(hemoglobin 

concentration) x SaO2 x 1.39] + (PaO2 x 0.003)  

DO2 = COP X (Hb x SaO2 x 1.39 )+ (PaO2x 0.003).  

DO2, oxygen delivery; PaO2; partial arterial oxygen pressure; SaO2, arterial 

oxygen saturation. (Richards et al. , 2014). 

              Blood pressure is not included in this formula; while 

shock is frequently associated with hypotension, patients may 

present with “cryptic shock” in which they have a blood 

pressure typically considered to be within normal ranges, yet 

they have pathophysiologic signs of shock (particularly early in 

their clinical course). (Richards et al. , 2014). 

Equation 2 Demonstrates the influence that cardiac output has 

on blood pressure (as evidenced by mean arterial pressure). A 

mean arterial pressure that decreases below a critical threshold 

will result in decreased cardiac output and, thereby, decreased 

DO2. (Richards et al., 2014). 

Equation 2 : Mean Arterial Pressure = Cardiac Output X 

Systemic Vascular Resistance   (MAP = CO X SVR ).                    

(Richards et al., 2014). 


