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• Static parameters 

– Intracardiac filling pressures 

– Volumetric indeces  

– Echocardiography  

• Dynamic parameters 

– Pulse-pressure variability 

– Passive-leg raising  

– ..  

Cardiac preload assessment 



Intracardiac filling pressures are inaccurate during IAH 

Küntschera MV, et al. Correlations between cardiac output, stroke volume, central 
venous pressure, intra-abdominal pressure and total circulating blood volume in 

resuscitation of major burns. Resuscitation. 2006; 70, 37-43 

• Sixteen patients with an 
average TBSA of 46% 

• Five to 22 intraindividual 
comparative measure-
ments in each patient 

• Not adjusted for repeated 
measurements 

CVP might be 
erraneously 
high in IAH 



Bloomfield, G, et al. A proposed relationship between increased intra-abdominal, 
intrathoracic, and intracranial pressure. Crit Care Med 1997; 25(3):496-503 

Intracardiac filling pressures are inaccurate during IAH 

Despite of increased filling 
pressures the cardiac 

output decreases 

CVP cannot be relied on to guide fluid 
resuscitation in IAH 



Are pulse pressure variations or stroke volume variations 
reliable preload indicators in IAH? 

Duperret S, et al. Increased intra-abdominal pressure affects respiratory variations in arterial 
pressure in normovolaemic and hypovolaemic mechanically ventilated healthy pigs. Intensive Care 
Med, 2007; 33:163–171 



Duperret S, et al. Increased intra-abdominal pressure affects respiratory variations in arterial 
pressure in normovolaemic and hypovolaemic mechanically ventilated healthy pigs. Intensive Care 
Med, 2007; 33:163–171 

Systolic and pulse pressure variations are high in IAH, but this 
is not exclusively related to volaemia 

• PPV ≥ 10 % in normal IAPs 

• PPV ≥ 20% in IAH grade II (IAP 16…20 mmHg)? 



Volumetric preload monitoring?  

• Right ventricular end-diastolic volume index (RVEDVI) 

• Global end-diastolic volume index (GVEDVI)  

• Intrathoracic blood volume index (ITBVI) 

 



Cheatham M, et al. Preload Assessment in Patients with an Open Abdomen. 
 J Trauma. 1999; 46(1):16-22 

Correlation coefficients with cardiac index • 20 pt with IAH requiring open 
abdominal decompression and 
PA catheter 

• CI correlated significantly 
better with RVEDVI than with 
either PAOP or CVP at all levels 
of RVEF  

• IAP correlated significantly with both PAOP (r = 0.36; p < 0.0001) and CVP (r = 
0.41; p < 0.0001)  

• IAP did not correlate with RVEDVI (r = -0.06; p = 0.34).  

Volumetric preload monitoring is reliable in IAH 



Schachtrupp A, et al.  Intravascularvolume depletion in a 24-hour porcine model of intra-
abdominal hypertension. J Trauma 2003; 55: 734−740. 

In the presence of IAH 

•  ITBV and total circulating blood 
volume were significantly reduced to 
55% and 67% of control values. 

• CO decreased 27%  

• CVP increased fourfold 



• IAH leads to significant  intravascular volume depletion that is not reflected 
by the CVP.  
 

• Assessment of CO and ITBV in the presence of a critically increased intra-
abdominal pressure is therefore recommended. 

Schachtrupp A, et al.  Intravascularvolume depletion in a 24-hour porcine model of intra-
abdominal hypertension. J Trauma 2003; 55: 734−740. 



Fluid responsivness - passive leg raising 





Summary 

• In increased intraabdominal pressures:  

⁻ Significant  intravascular volume depletion occurs 

⁻ Filling pressures can be erroneously increased 

⁻ Volumetric estimates of preload are useful  

⁻ Pressure variations are not good preload indicators 

⁻ False negative passive leg raising test can be evident  

 

• Measurements of IAP must be integrated in hemodynamic monitoring  



Thank you ! 

The volume of filling matters 


