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The good reasons for CVC 

• Continous CVP monitoring 
•  ScvO2  evaluation 
•  PCO2     evaluation 
• PICCO, LIDCO….. 
• Transvenous PMK insertion 
• Hypertonic infusions  
• …………………….. 

 



 
”Monitoring is context- specific” 

 

MR Pinsky, D Payen. Crit Care 2005;9:566-572 



N Engl J Med 1970 



Need For Functional 
Hemodynamic Monitoring 

                             EXAMPLE 
 

An unstable hypoperfused patient could have 
 
1.   filling 
2.   contractility 
3.   vascular tone 
4. Any obstructive condition 
 
 
 





MORE  RESPECT  FOR  
THE  CVP 

Magder S. Intensive Care Med 1998;24:651-53  

…. or  IVCCI 



Critical Care 2012 

VR = MSP-CVP 



Q 

PRA 

 Magder S. Curr Opin Crit Care 2011;17:36—42 

“wasted preload” 

 Venous return  & cardiac function 

“working PVC” 
 
CVP: a useful but not simple measurement 

 
Magder S.   Crtit Care Med 2006;34:2224-2227 



 Magder S. Curr Opin Crit Care 2010;16:289—296 

Starting CVP and fluid responsiveness 

 * high PEEP 
 * Tamponade 
 * Pnx 
 *acute Cor pulmonale 
 * right ventricular AMI 
  
 ∆ CVP>2 mmHg 



PREDICTORS OF FLUID RESPONSIVENESS 

STATIC 
(pre-load) 

DYNAMIC 
(H-L interactions) 
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The “messy” cross-talk among organs 



O2 Extration Ratio  (OER) 

VO2  = CO x (SaO2 – ScvO2) 
 

DO2  = CO x SaO2  
 
 

OER = VO2/DO2 = 
 

                                           
 v.n. = 20-25% 

Sa O2–ScvO2 

SaO2 





SaO2 

CO 

VO2 

  Hb 

ScvO2 



Ann Emerg Med. 2010;55:40-46 



Macrocirculation 

Mitochondria 

Microcirculation 

Low ScvO2 

Normal / High ScvO2 



The LiDCOplus System™ 
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The CO2 lung presentation & low flow 



CO2 AS MONITOR OF 
PERFUSION 
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FS 1993 

∆ CO2  = 9.2 

OER = 36 

∆ CO2  = 5.3 

OER = 33.5 





INTERMEDIATE     KEY  POINTS 

CVC 

CVP 

MICROMONITORING 

INFUSIONS 

……and almost NO RISKS if US-assisted !! 

PMK 



Do I need a CVC? 

1) To give fluids/drug 
2) To measure: - PVC (and then what?) 
     - ScvO2 
    - CO (+ arterial waveform) 
    - EVLW 

3) To pace the heart 

Is it safe ? 



To give fluids ? 



Fluid rate 
 ml/min 

Q= 
ΔP π r2 

8L η 

18 G x 30 mm  105  

16 G x 30 mm  220 

14 G x 30 mm  295 

16 G x 200 mm  60  

Cath size Max Osm 
mOsm/L 

<600 (<800 TPN) 

      “ 

      “ 

> 800 



 To measure CVP ? 



Dmax (espiratorio) – Dmin (inspiratorio)  

D max % 
CI IVC =  



 IVC collapsibility and CVP 

IVC diameter Inspiratory  variation  RAP 

<15 mm Full collapse 0-5 mmHg 

15 - 25 mm > 50% 5-10 mmHg 

>25 mm  <50% 10-15 mmHg 

Dilated IVC and 
supra-hepatic veins 

none >20 mmHg 



 Patient supine, at end expiration (SB) 
 
IJV AP diameter:  5.7- 8.3 mm → CVP < 10 cm H2O 
   11.2 - 13.8 mm → CVP > 10 cm H2O 



(A) Pressure manometer connected to US transducer: 
(1) translucent silicone membrane, 
(2) ultrasound transducer 
(3) flexible pressure tubing 
(4) pressure meter.  

(B) Cross-sectional sonography:  
cephalic vein before and after compression. 

Controlled-compression sonography is a valuable tool for 
measuring venous pressure in peripheral veins and allows 
reliable indirect assessment of CVP without intravenous 
catheterization. 





24 pts (14 SB)  
PLR induced increase in VTIAo >12.5% 
predicted an increase in SV ≥ 15% after VE  
(sens  77%; spec  100%). 



 To measure ScvO2 ? 



Jones  AE et al. JAMA. 2010;303(8):739-746 

no difference in in-hospital mortality 

300 patients with severe sepsis and septic shock  

150 pts 

CVP ≥ 8 mm Hg 
MAP ≥ 65 mmHg 
ScvO2  ≥  70 %   

CVP ≥ 8 mm Hg 
MAP ≥  65 mm Hg 
Lact Clear ≥ 10%   

150 pts 

IVC  US ? 



 To measure CO? 



Curr Opin Crit Care 2014, 20:309–314 



Volume clamp method : photoelectric plethysmography + inflatable finger cuff → 

brachial arterial waveform → continuous CO,  SVV,  PPV 

VOLUME CLAMP TECHNIQUE (NEXFIN) AT THE BEDSIDE 



 To measure EVLW ? 



Curr Opin Crit Care 2014, 20:315–322 

The Fluid Administration Limited by Lung Sonography 
(FALLS) protocol 



 To pace the heart ? YES 



Is CVC safe ? 



Catheter -Related Bloodstream Infections (CRBSI): 

 

 Incidence: 0-33% (5%) or 2.8-12.8 episodes/1000 cath days 

 femoral > jugular > subclavian site  

 

Clinical Infectious Dsease 2011;52(9):1087-1099 



VO2 

 DO2 

÷  ScvO2 

VCO2 

flow 

÷  ΔvaPCO2 

↓micro-flow  ÷ OPS, StO2,  ΔtaPCO2.. 

(If low  = O2 debt) 

( if high = underperfusion) 

THE  FULL  PICTURE 

CLINICS 
 
US 
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