
Echo In The Intensive Care Unit

Hypovolemic and septic Shock

Galal Ahmed Abushahba

Cardiologist

09/02/2019



No disclosure



Objectives:

 Introduction.

 Fluid responsiveness in shocked patient.

 Heart lung interaction in mechanically ventilated patients.

 Diastology in septic shock.

 Speckle tracking in septic shock



Shock is defined:

A state of cellular and tissue hypoxia due to reduced oxygen 

delivery and/or increased oxygen consumption or inadequate 

oxygen utilization. 

 Identify a source.

 Volume Status.

 Fluid responsiveness.

 Guide the treatment.



 This most commonly occurs when there is circulatory failure 

manifest as hypotension. “Undifferentiated shock” refers to 

the situation where shock is recognized, but the cause is 

unclear.



Hypovolemic shock

When hypovolemia is severe, 2D views can 

be impelling when they show collapse of the

left ventricular walls at end‐systole, the so‐

called “kissing walls”. 

-Fixed bowing of the atrial septum into the 

right atrium throughout the cardiac cycle 

implies elevated  left atrial pressures and further fluid is not 

necessary . 

Echocardiography in shock management Anthony S. McLean



Fluid responsiveness: 

An increase of at least 15 % in 
cardiac output [CO] in response to 

a 500 mL bolus fluid challenge.



Assessment of volume responsiveness

Constant parameters:

CVP.

PAOP.

LVDEA.

IVC diameter.



Both CVP and pulmonary alveolar occlusion pressure have 

been shown to have poor predictive value for predicting fluid 

responsiveness.

CVP is affected by a number of other physiologic 
derangements:

 Valvular regurgitation.

 Right ventricular dysfunction.

 Pulmonary hypertension.

 Variation in intrathoracic pressure with respiration.

Mark E Mikkelsen, MD, MSCEDavid F Gaieski, MDNicholas J Johnson, MD



LVEDA:

 Left parasternal short-axis view, mid-papillary level

 Normal: 9.5–22 cm2; very low (<5.5 cm2/m2 BSA)  
Hypovolemia.

Limitation:

 Suboptimal image quality.

 Abnormal right heart.

Leung JM, Levine EH. Anesthesiology 1994 Nov;81(5)1102-1109.



IVC:
Spontaneously breathing patients :

In these patients, the IVC diameter and 

respiratory variation reflects the pressure 

in the right atrium (RA).

Patients with mechanical ventilation

In these patients, the presence of respiratory 

variations of the IVC will help you to predict 

responders to volume challenge.



Assessment of volume responsiveness

Dynamic parameters.

Heart-lung interactions.

Vena cava collapsibility.

Respiratory variations of aortic blood flow

Passive leg raising.



Ventricular function/Venous return curve:



Heart-lung interactions 

Adapted from Michard &Teboul (2000



Heart Lung interaction

 Paralyzed/passive on ventilator.

 Normal sinus rhythm.

 8–10 mL/kg tidal volume.

 IVC Dispensability (Mechanical Ventilation).

 SVC Collapsibility (Mechanical Ventilation).

 CO/SV/aortic velocity variability (Mechanical Ventilation).



IVC Dispensability (Mechanical Ventilation).

 ∆ IVC =   (IVC max – IVC min)  X 100     > 18 %.

IVC min

Caveats:

The view sometimes is suboptimal poor window.

Falsely dilated IVC: RV failure, tamponade, pulmonary embolism, TR, 
pulmonary hypertension.

Falsely Collapsed IVC: increased intra-abdominal pressure, status 
asthmaticus.



SVC collapsibility:

 Needs TEE.

 Bi-caval view + upper esophageal view 

at great vessels ( Long axis).

SVC Collapsibility Index:

(D max- D min/D max) X 100.

 SVC collapsibility index of >36% 

 ---Fluid responsive.









Stroke Volume Variability:

Hatem Soliman Aboumarie Hospital practitioner, Royal Brompton and Harefield NHS/EuroEcho imaging conference 

2018.

A pre-bolus threshold of 12% 
discriminates between responders 
and non-responders.



Passive leg raising:

IT gives an auto bullous of fluid 300-
500 ml.

Done in spontaneously ventilated 
patient.

Maintain privacy.

A changes in CO (AV VTI ) 12 % indicate 
fluid responder.

Careful in:

Patient with multiple 
trauma.

Abdominal compartment.



A changes in CO (AV VTI ) 12 % 
indicate fluid responder.



Lung ultrasonography/B lines:

Advocates of the concept of 

"fluid tolerance"



Septic shock and speckle tracking 



Septic shock and Diastology

Patil C et al.: Echocardiography in severe sepsis and septic shock





Conclusion 

 Echo is not needed for diagnosis of shock, however it has a 

role in identifying the cause and guide the management.

 Static parameters have limited values compared with 

dynamic parameters.

 Among the dynamic parameter the SVC collapsibility is the 

most accurate (If TEE is feasible).

 Speckle tracking and abnormal Diastology have a correlation 

with the APATCE II score as predictors for morality in septic 

shock.
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