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Perioperative period

§ Hemodynamic instability
§ Various degrees of hypotension » organ ischemia
§ Hypotension causes oxygen supply demand mismatch » myocardial infarction
§ Ischemia and repurfusion may cause acute kidney injury (AKI)
§ What bloodpressures are unsafe? Are fluids the answer?
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Relationship between Intraoperative Mean Arterial Pressure and Clinical Outcomes after 
Noncardiac Surgery: Toward an Empirical Definition of Hypotension
Anesthesiology 2013;119 (3):507-515
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Intravenous fluid therapy – ”liberal” or ”restrictive”?

§ Conventionally generous amounts of fluids are given to correct for preop fasting, 
deficits, anesthesia-induced vasodilation, hemorrhage, accumulation of fluids in 
extravascular spaces, enhance tissue oxygen delivery and maintain urine output »

» tissue edema and weight gain » pulmonary complications, acute kidney injury
and sepsis 

§ Restricting fluids » ERAS » zerobalance
» increases the risk of hypotension and decreases perfusion in the kidney
and other vital organs
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Fluid responsiveness
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Intraoperative Fluid Management

§ Liberal versus Restrictive Fluids 
§ Brandstrup 2003, ERAS and zero  balance.  Acute kidney injury?
§ Restrictive versus Liberal Fluid Therapy for Major Abdominal Surgery (RELIEF) 2018

§ Advanced Hemodynamic Monitoring versus Control (Goal Directed Therapy) 
§ OPTIMISE 2015, INPRESS 2017, FEDORA 2018 
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REstrictive versus LIbEral Fluid therapy for major 
abdominal surgery (RELIEF)

§ Major abdominal surgery, both open and laparoscopic
§ 3000 patients, multicenter, pragmatic
§ Restrictive: net zero fluid balance, 5 ml/kg bolus during induction, 5 ml/kg/h perop, 0.8 

ml/kg/h postop
§ Liberal: 10 ml/kg bolus during induction, 8 ml/kg/h perop and 1.5 ml/kg/h postop
§ 24 post surgery: restrictive 3671 versus liberal 6146 ml

Myles et al. N Engl J Med. 2018; 378:2263–74
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Probability of Freedom from Death or Persistent Disability 1 Year after Surgery.

Myles PS et al. N Engl J Med 2018;378:2263-2274
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REstrictive versus LIbEral Fluid therapy for major 
abdominal surgery (RELIEF)
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No	difference	in	primary	outcome	
disability	free	survival	1	year	post	
surgery	but	a	restrictive	approach	
increased	the	risk	of	acute	kidney	
injury	(AKI)



Reflections on RELIEF

§ Largest multicenter study to date on perioperative fluid management
§ 2 hours of surgery, 3 days in hospital
§ Less than half underwent an ERAS program
§ RELIEF was a pragmatic trial which meant that not all patients went through GDT

Miller and Pearse. Perioperative Medicine (2019) 8:2
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Recommendations for major surgery 
Perioperative Fluid Therapy for Major Surgery
Anesthesiology. 2019;130(5):825-832

§ Clear fluids until 2 hours before elective surgery
§ Passive leg raising test followed by blood pressure measuring or better: SV » fluid 

responsiveness
§ Moderately liberal fluid regime with an overall positive fluid balance of 1-2 L 

postoperatively. For major abdominal surgery 10-12 ml/kg/hour perop and 1.5 ml/kg/h 
postop in a 24 hour period

§ Ensure that intravascular volume is optimized before adding vasopressor therapy
§ Use an advanced hemodynamic monitor to measure fluid responsiveness (PLR, CO, 

SV, SVV, PVI)
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Recommendations for major surgery cont

§ Goaldirected therapy could be better. First optimize, then use vasopressor
§ Crystalloid or colloid?
§ Early transition from iv to oral fluid therapy (usually within 24 h)
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