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Hemodynamic 

Monitoring in ICU

이 석 인



inadequate perfusion 



Clinical syndrome inadequate tissue perfusion 

Defined



Vincent JL. N Engl J Med. 2013,369;18



Effective monitoring quality critical care 
management

decisions

most
unproven

impending cardiovascular insufficiency probable 
cause response to therapy

Continuous

Non-invasive Invasive



McEachron KR, Costantini TW. Trauma Surg Acute Care Open 2025;10





oxy-
hemoglobin and deoxy-hemoglobin

low oxygenation 

severe hypotension, hypothermia, low cardiac 
output, vasoconstriction nail polish colors 



mean arterial 
pressure

sized cuff 

• Inner inflatable bladder length; cover 75% to 100% of the arm's 
circumference, width; 40% of the arm circumference.

• False high pressure; cuff too small



PaCO2 and ETCO2







reliable, and quantifiable 
assessment



real-time blood pressure 

ABGA



transducer

▪ phlebostatic axis 4th 
intercostal space, 
midaxillary line

Zamith N. et al. J. Clin. Med. 2025, 14, 8616





certain medications, venous blood 
sampling

SVC or RA

Influence factors











peripheral A-line, C-line



peripheral A-line



YaO Y, et al. Journal of Clinical Monitoring and Computing (2026) 40:417–427







replacement of thoracic and abdominal aorta

maintaining CSF pressure <10 mmHg 

10-15 mL/hour

Early removal 



▪Sustained organ function
Oxygen delivery and consumption

sufficient oxygen delivery



5:1

• Anaerobic metabolism, lactate↑







oxygen delivery pulmonary 
hypertension.

microvascular blood flow cardiac 
output 

▪an essential part 

acute edema

• fluid-challenge technique

• Sono; IVC or lung B-line



Norepinephrine

• predominantly α-adrenergic properties, but its modest β-adrenergic effects 

➢ Pure β-adrenergic agent; isoproterenol (x)

➢ Pure α-adrenergic agent; phenylephrine (x)

• Vasopressin deficiency; develop in patients with very hyperkinetic forms of 
distributive shock

• Low-dose vasopressin; ≤ 0.04 IU/min

• β-adrenergic effects at lower doses and α-adrenergic effects at higher doses

• more arrhythmias, increase rate of death in cardiogenic and septic shock

• Dopaminergic stimulation; endocrine effects on the hypothalamic–pituitary 
system, resulting in immune suppression, primarily through a reduction in 
the release of prolactin

• no longer recommend dopamine for the treatment of patients with shock



• predominantly β-adrenergic effects at low doses

• α-adrenergic effects at higher doses

• Arrhythmia, blood lactate levels, cellular metabolism↑

• CO↑, capillary perfusion↑, less likely to induce tachycardia

• ≥20 µg/kg/min; provide little additional benefit

• limited effects on arterial pressure, decrease slightly in patients with hypovolemia

• combine inotropic and vasodilating properties

• cAMP metacolism↓; reinforce the effects of dobutamine

• adverse effects; hypotension, 

• long half-lives of these agents (4 to 6 hours)



▪Nitrate

65 to 70 mm Hg

lactate level(≥3mmol/L) 





Thank You for Your Attention


