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• Early resuscitation 

– ECHO to avoid mistakes 

– ECHO to confirm diagnosis /reduce uncertainity 

 

• Late resuscitation 

– ECHO to assess fluid responsiveness 

– ECHO to target fluid therapy 

Fluid therapy in critically ill patients 





• Goal-directed echocardiography is not a comprehensive echocardiogram performed by 

highly skilled and certified echocardiographers. In fact, its scope at bedside is to provide 

images instead of numbers, and a qualitative evaluation of cardiac structure and 

function. 

• For this reason, the key challenge of the goal-directed echocardiography is obtaining the 

most informative pictures, using very few, echocardiographic views in very complex 

clinical scenarios. 



Avoid mistakes 

Confirm diagnosis/reduce uncertainity 

Assess  fluid responsiveness 

Target fluid therapy 



Early fluid resuscitation 





Early fluid resuscitation 

ECHO to avoid mistakes 

• 20 y.o lady.  

• Admitted to the ED for fever (39.1)r and tachycardia (TPSV?) 

• Received 2 cardiological examinations – treated with adenosine and verapamil 

• History of asthenia and weight loss 

• Confused and sweaty 





Early fluid resuscitation 

ECHO to avoid mistakes 

• 68 y.o mand. History of Hypertension; COPD? (smoker).  

• Admitted to the ED for fever started at home (38.6)r and tachycardia (115 bpm) 

• Confused and sweaty 

• WBC 25.000; PCR 40 mg/L, PA 80/40, CRT 4 sec; Lactates 6 mmol/L 

• Pyuria 

• After 2 L of Crystalloids, still 

hypotensive. 

• Norepinephrine up to 0.5 

mcg/kg/min 





Late fluid resuscitation 



Without echo 

• Static evaluation: 

Intracardiac Volumes 

Static pressures estimation 

 

• Dynamic evaluation: 

Dynamic indexes (IVC collapsibility, 

VTI/SV changes) 

Functional Hemodynamic Tests 

(PLR, EEOT, mini-FC) 

 

• Static evaluation: 

Static pressure measurements 

 

 

• Dynamic evaluation: 

Dynamic indexes (PPV/SVV) 

 

Functional Hemodynamic Tests 

(PLR, EEOT, mini-FC) 

 

With echo 



Static echo evaluation 



• No clear cut-off can be proposed for 

reliable prediction of fluid 

responsiveness. 

 

• Response to fluids is often observed 

in patients with very small ventricular 

cavities, especially when associated 

with kissing papillary muscles 

whereas it is unlikely in patients with 

dilated left or right ventricles. 

 

Ann Am Thorac Soc Vol 11, No 1, pp 129–136, Jan 2014 

Left ventricle size 



Dynamic echo evaluation 





>18% 

< 12% 



Only TEE 

The threshold SCV collapsibility of 36% allowed discrimination between responders (defined by an 

increase in cardiac index of at least 11% induced by volume expansion) and nonresponders, with a 

sensitivity of 90% and a specificity of 100%. 



IVC echographic evaluation 

The good The bad 



1. The cardiac probe in a subxiphoid position perpendicular to the skin (a transverse 

plane)   

2. The probe is then rotated by 90° to obtain a longitudinal plane (to identify the hepatic 

veins and entrance of the IVC into the right atrium) 

3. The probe centered on the vessel in the same location during the entire respiratory 

cycle, preventing motion artifact (Three measurements should be averaged)  

4. The IVC diameter can be measured either close to its entrance to the right atrium 

(influenced more by contraction of the diaphragm but less susceptible to motion 

artifact) or 1 to 2 cm caudal to the hepatic vein–IVC junction (approximately 3–4 cm 

from the junction of the IVC and the right atrium).  

5. Whatever the location, the measurement is valid only when there are no active 

contractions of abdominal wall muscles or raised intraabdominal pressure . 

IVC Measurement 



IVC Measurement 



Thorax Diapraghm Abdomen 

Inspiration (SB) 

ITP 

RAP 

IAP 

IVC COLLAPSE 

Inspiration (MCV) IVC DILATATION 

Factors acting on IVC collapse: 

1) Intra-abdominal pressure 

2) Venous retourn 

3) Cardiac function 



Inspiration (SB) Inspiration (MCV) 



CCM March 2017 • Volume 45 • Number 3 

Patients: 90 Non intubated patients without mechanical ventilation 

presenting with sepsis-induced acute circulatory failure 

 

Interventions: We assessed hemodynamic status at baseline and 

after a volume expansion induced by a 30-minute infusion of 500-

mL gelatin 4%. 

 

Oral cavity pressures were recorded with commercially available 

MP101 micromanometers (KIMO Instrument, Montpon, France). 

The deep standardized inspiration consisted of a brief (< 5 s) and 

continuous inspiration strain that did not go beyond a maximum 

inhalation. Patients were orally guided to generate a minimum 

buccal pressure from −5 to −10 mm H2 O without any respiratory 

resistor.  

Cindex st 

Cindex man  

Diaexp st 

Diaexp man 

Functional hemodynamic test on IVC in SB ICU patients 





AJRCCM Vol. 195, No. 8 | Apr 15, 2017 
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Functional hemodynamic tests 





ΔVpeak (%) = 100 *  (Vpeakmax – Vpeakmin) 
 [(Vpeakmax + Vpeakmin)/2] 

ΔVpeak threshold value of 12% allowed 
discrimination between responders and 
nonresponders with a sensitivity of 100% and a 

specificity of 89%. 







Same position 

Same time 





• 50 mechanically ventilated critically ill patients. Velocity time integral and peak velocity were assessed using 

transthoracic echocardiography before and at the end of a 12-sec end-expiratory-occlusion maneuver.  

• A third set of measurements was performed after volume expansion (500 mL of saline 0.9% given over 15 minutes).  

• Patients were considered as responders if cardiac output increased by 15% or more after volume expansion.  
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Thank you 

¡gracias 

Grazie 

Ευχαριστώ 
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спасибо 
danke 

谢谢 
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 शकु्रिया شكرا
merci 


