


Paziente 
u  ipoteso 
u  instabile 
u  ipoperfuso 
u … 





RITORNO 
VENOSO 

VOLEMIA 

CAPACITANZA 
VENOSA 

TONO 
VASCOLARE 

(POST-CARICO) 

PERFUSIONE 
TESSUTALE 

POMPA 

co 



RITORNO 
VENOSO 

VOLEMIA 

CAPACITANZA 
VENOSA 

TONO 
VASCOLARE 

(POST-CARICO) 

PERFUSIONE 
TESSUTALE 

POMPA 

co RITORNO 
VENOSO 



u What is the left and right ventricular 
function?  

u What is the fluid status? 
u Is there any evidence of pericardial 
effusion and cardiac tamponade? 



u What is the left and right 
ventricular function?  

u What is the fluid status? 
u Is there any evidence of pericardial effusion 

and cardiac tamponade? 





u Ipotensione/instabilità+ 
disfunzione sistolica 
(+severa)= INOTROPI 
(+diuretici) 

u Volumi????? 



u What is the left and right ventricular 
function?  

u What is the fluid status? 
u Is there any evidence of pericardial 
effusion and cardiac tamponade? 



PIENO? 

VUOTO? 

½ PIENO? – ½ VUOTO? 

COM’è IL PAZIENTE? 

VOLUMI 







Volumi 

V.M. Parato, MD 





Signs of dehydration 
u Diminished skin turgor 
u Thirst 
u Dry mouth / dry axillae 
u Hypernatremia, 

hyperproteinemia,  elevated Hb 
hematocrit 

Circulatory signs of hypovolemia 
u Tachycardia 
u Arterial hypotension 
u Increased serum lactate 

Decreased renal perfusion 
u Concentrated urine 
u Metabolic alcalosys 
u Increased blood urea nitrogen 

relative to creatinine 
concentration 



u Ortostatic hypotension 
u Respiratory variations in arterial pressure or 
SV (mechanical ventilation) 

u Passive leg raisingà response on BP 
u Fluid challenge à response on BP 





The problem is 

How to perform an echo-evaluation of  

Fluid Responsiveness 



Hypotension or Hemodynamic Instability 
Hypotension or Hemodynamic Instability or 
uncertain or suspected cardiac etiology 

A (9) 

TTE in the Acute Setting 



u  The standard definition of volume 
responsiveness is a >15% increase 
in cardiac output in response to 
volume expansion.. 

Levitov A, Cardiology Research and Practice, 2012 
Volume 2012 



u Static parameters 
u Dynamic parameters 











… un surrogato della PVC.. 





Falso 
Diametro 

Max 
1 

2 



Indice di collassabilità %=[( O max – O min)/ O max] x 100 



Diametro (cm) Collasso 
Inspiratorio (%) 

PAD (stima PVC) 

<1.5 >50% 0-5 mmHg 

>1.5 >50% 6-10 mmHg 

>1.7 <50% 10-15 mmHg 

>1.7 No collasso >15 mmHg 

Risente di: 1) postura; 2) variazioni respiratorie; 3) ventilazione meccanica 





u   Interpretation of caval physiology is 
hindered by conditions that restrict the 
physiologic variability of the IVC, such as 

u  liver cirrhosis and fibrosis 
u  masses causing external compression, and  
u  elevated intra-abdominal pressure. 

Seif D, J Ultrasound Med 2012; 31 









• Respiro Spontaneo= collaso inspiratorio à 
responsività ai liquidi 

• Respiro Spontaneo= no variazione à NO 
responsività ai liquidi 

• Ventilati= dilatazione in insufflazioneà 
responsività ai liquidi 

• Ventilati= NO variazioni à NO 
responsività ai liquidi 

VCI e responsività ai LIQUIDI 

Feissel et al. Intensive Care Med, 2004 







Monnet X, Crit Care Med 2006, 34:1402–1407. 



Levitov A, Cardiology 
Research and Practice, 
2012 
 



Variazione in VTI di LVOT>15%= responsività ai liquidi 
 

VTI= 100 x (20-17)/20+17/2= 15%  

AV VTI= 20 cm 
AV VTI= 17 cm 

Levitov A, Cardiology Research and Practice, 2012 
 







PLR-induced changes in CO predict fluid 
responsiveness regardless of 
 

u ventilation mode 
u cardiac rhythm 
u technique of measurement 



Variazione in VTI di LVOT>15%= responsività ai liquidi 
 

AV VTI= 20 cm 
AV VTI= 17 cm 

Levitov A, Cardiology Research and Practice, 2012 
 







u There is a reliability of IJV distensibility during 
r e s p i r a t o r y c y c l e o n d e t e c t i n g f l u i d 
responsiveness of ventilated patients.. 

u a threshold value of 16.4% IJV distensibility has a 
sensitivity of 80% and a specificity of 85% in 
mechanically ventilated septic patients..  

u Similarly, PPV (Pulse Pressure Variation) threshold 
values of 12.5% have been reported in the 
literature to discriminate between R and NR with 
similar sensitivity and specificity. 

Guarracino F, Crit Care, 2014  



Guarracino F, Crit Care, 2014  



u   Ultrasound evaluation of IJV distensibility is a 
simple, easy, and readily accessible bedside 
measure that predicts volume responsiveness in 
critically ill ventilator-dependent septic patients. 

u   Importantly, the combined use of IJV 
distensibility with PPV increases the predictive 
value of these two volume responsiveness 
parameters. 

Guarracino F, Crit Care, 2014  





u .. about 50% of hemodynamically 
unstable ICU patients are volume 
responsive.. 



u  Fluid resuscitation is not without serious and 
possibly lethal complications. 

u Those complications may be related to 
preexisting conditions such as systolic or 
diastolic heart failure, cor pulmonale, or the 
development of sepsis-related cardiac 
dysfunction.. 



u  Persistent hypotension after initial fluid 
resuscitation is common and poses the 
dilemma of whether the patient should 
receive additional fluid boluses or a 
vasopressor agent should be initiated.. 





Lung ultrasound examination is 
performed in less than 5 min and was 
conducted according to three specific 
methods:  
u (1) the eight-region technique, 
u (2) the 28-rib interspace technique,   
u (3) the 12-region technique. 



u  The finding of a B-
pattern should restrict the 
use of fluid… 



Laurent Zieleskiewicz, Anesthesiology, 2014 



u  What is the fluid status? 
u What is the left and right 
ventricular function?  

u Is there any evidence of pericardial effusion and 
cardiac tamponade? 
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u  variazione VCI 
u  flusso aortico doppler 

(PLR) 
u  variazione gittata 
u  variazione traccia 
arteriosa sistolica+IJV 
u  variazione onda 

pulsossimetrica 

Leg elevation  (1 min) 

Fluid responsive SI 

NO 

FLUIDO= 250-500 mL 
Emazie se Hb<8 

Inotropi 
Vasocostrittori 

u  Noradrenalina 
u  Dobutamina 
u  Dopamina 

u  Levosimendan 
u  Vasodilatatori 

SVcO2 

(CVC)<70% 



u  Variazione VCI 
u  Flusso aortico doppler 

u  Variazione Gittata 
u  Variazione traccia  
   arteriosa sistolica 
u  Variazione onda 

pulsossimetrica 

Leg elevation  (1 min) 

Fluid responsive SI 

NO 

FLUIDO= 250-500 mL 
Emazie se Hb<8 

Inotropi u  Noradrenalina 
u  Dobutamina 
u  Dopamina 

u  Levosimendan 
u  Vasodilatatori 



u Be careful!! 



u LVOT gradient? 
SAM?…. 

Ipotensione 
Ipoperfusione 

u Stop inotropic 
drug?  

u B-blocker? 
u Fluids?…. 



Funzione Ventricolare SN e DX (kissing ventricles?) 

VCI (variazioni respiratorie) 

Vena Giugulare Interna (distensibilità) +PPV 

PLR  o bolus (VCI, LVOT-VTI variazioni) 

 LUNG ultrasound (B-pattern? DIURETICI?) 

FLUIDI se responsività 

INOTROPI se non responsività 

ATTENZIONE agli INOTROPI (LVOT gradient?) 

AV-coupling 

Tieni gli occhi aperti= controlli SERIATI!   







vitomaurizio.parato@sanita.marche.it 

GRAZIE PER 
L’ATTENZIONE!.. e 
Grazie Paolo! 

SIEC Marche 


