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Monitoring in the Intensive Care

• is essential to the daily care of ICU patients

• Goal: improve patients’ survival;
               fuel mitochondrial respiration and life.

• Methods: supply of oxygen to tissues 

according to their metabolic needs

• Contents: oxygenation and perfusion; 

(hemodynamic, ventilation, temperature, 

nutrition, and metabolism)
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Traditional, hemodynamic monitoring

• noninvasive methods of hemodynamic 

monitoring pertained solely to physical 

examination.

• Invasive methods included arterial, central 

venous and pulmonary artery catheterization 

mostly.
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Blood pressure monitoring

• is essential in managing hemodynamically 
unstable ICU patients

•  as accurate as possible

• Methods:  

     IAP( invasive arterial blood pressure): Invasive 
measurement from an arterial line    NIBP( 
noninvasive blood pressure):  oscillometric 
techniques
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What are they?

Romagnoli et al. Critical Care 2014, 18:644
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Invasive 

Romagnoli et al. Critical Care 2014, 18:644
6



invasive
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Non-invasive
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Advantages and disadvantages

(invasive)

• Advantages

    as accurate as possible

    allowing beat-by-beat measures even in patients 
receiving inotropic or vasoactive drugs, or in 
cases of abrupt changes in blood volume or 
arterial tone, or those with arrhythmias

• disadvantages

     over- or underdamping

     calibration errors

     movement artifacts 
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Advantages and disadvantages

(non-invasive)

• Advantages :

      avoid bleeding and infection risk

     can be used outside the ICU

• Disadvantages:

          Not continuous 

          during hemodynamic instability, severe 
hypotension, in conditions of increased arterial 
stiffness and  in obese patients, this technique is 
expected to be less accurate  than the invasive 
one
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gold standard

• The “gold standard” for blood pressure 

measurements is the invasive arterial line 

which typically consists of a cannula inserted 

into a peripheral artery.
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Why does invasive blood pressure 

become “gold standard” for blood 

pressure measurements ?
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 Methods of Blood Pressure 

Measurement in the ICU

•  a retrospective study comparing invasive 

arterial blood pressure and noninvasive blood 

pressure measurements using a large ICU 

database.
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 Methods of Blood Pressure 

Measurement in the ICU

• Result1 :  Pairwise analysis of 27,022 
simultaneously measured invasive arterial 
blood pressure/noninvasive blood  pressure 
pairs indicated that noninvasive blood 
pressure overestimated systolic invasive 
arterial blood pressure during hypotension. 

• Noninvasive MAP conformed reasonably well 
to its invasive counterpart in the hypotensive 
range
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Result1 
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 Methods of Blood Pressure 

Measurement in the ICU  Result2:
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• Among 24,225 cases, 63% and 37% used

[ABP+NIBP] and [ABP], respectively.

Anesthesiology 2011; 115:973–817



Result1
• Difference between 

oscillometric cuff and radial 

arterycatheter 

measurements of blood 

pressure. Average difference( 

SD) between simultaneous 

noninvasive (NIBP) 

andinvasive radial artery 

(ABP) systolic (A), diastolic 

(B), andmean (C) blood 

pressure measurements in 

24,225 adult patientsduring 

noncardiac surgery and 

anesthesia, as well astotal 

sample size of data pairs for 

each ABP value 

(bellshapedcurve and right-

side Y-axis).
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result2
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In summary

• we found statistically and clinically significant 
differences between blood pressures measured 
invasively and non-invasively, with NIBP generally 
higher than ABP when ABP was low, and lower 
when ABP was high. 

• The use of NIBP measurement to supplement 
ABP measurements was associated with 
decreased use of blood transfusions, vasopressor 
or inotrope infusions, and antihypertensive 
medications compared with use of ABP 
measurement alone.
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Non-invasive blood pressure

(history)

• Revered 
Stephen Hales
于18世纪对血
压进行第一次
描述

It was not until the 

1820s that Poiseulle, a 

physicianphysicistcreat

ed the mercury 

manometer

This then

enabled Carl 

Ludwig (Fig.to 

develop the 

kymograph in

1847.
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