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Perioperative Acute Renal Failure 

•    Incidence 5-17% 

 

•    The mortality rate exceeds 50% and depends    

      upon the kind of surgery  



Acute renal failure 

• Cause of 1-2% H admission 

• 5% overall H admissions 

• 30% ICU patients 

• First cause of  M&M in-H patients 

•  M&M of several clinical conditions 

J Am Soc Nephrol 2005; 16: 3365–3370 



Postoperative AKI and mortality 







What is ARF? 

Hoste EA et al Int J Art if Organs 2008 : 31 (2); 158-65 



SCr not a sensitive marker of  acute changes !! 

 

• SCr varies with age, 

BSA, status hydration  

 

• SCr not proportional to 

renal function 

 

• SCr not accurate in the 

acute setting but in the 

steady-state 



RIFLE criteria for classification of ARF 

Bellomo R, Defining, quantifying, and classifying acute renal failure, Crit Care Clin. 2005; 21:223–237 











New Markers: Cystatin C 

Produced by all nucleated cells, is freely filtered by 

the glomerulus, reabsorbed by the proximal tubule, 

and is not secreted by renal tubules. 



New Markers: IL-18 

Proinflammatory cytokine produced by caspase-1 

involved in the pathogenesis of ARF.  

In a case-control trial IL-18 was a predictor of AKI 

and mortality in ARDS patients. 



New Markers: NGAL 

NGAL levels increase in the blood and urine within only a 

few hours after the injury. 

 

Clinical studies have found that NGAL functions as an 

early marker of renal function across a wide variety of 

clinical settings including CKD and cardiac surgery. 





Perioperative AKI 









• AKI is due to absolute or relative hypoperfusion 

• If hypoperfusion is not rapidly corrected ATN occurs 

 

Pathophysiology: pre-renal AKI 



Reduction of circulating volume 

Haemorrhage Plasma loss 

Dehydration Third space collection 



MAP & CO reduction 

Myocardial 

ischemia 

 

Arrhythmias 

 

Shock 



Renal autoregulation 

Cell death 



Acute tubular necrosis 

The most frequent AKI (70%) 

• Ischemic 

 

• Toxic 



Devarajan P  J Am Soc Nephrol 17: 1503–1520 

Ischemic ATN: Pathophysiology 



• Ischemia and inflammation lead to both vascular and 

tubular derangements.  

• Increased sensitivity to vasoconstrictors, impaired 

autoregulation and endothelial injury lead to  GFR.  

• Tubules structural changes: loss of cell polarity, shedding 

of the brush border into the tubular lumen, tubular 

obstruction, and cell death 

Ischemic ATN: Pathophysiology 





Toxic acute tubular necrosis 

•  Exogenous 

 

•  Endogenous 



Perioperative toxic ATN: endogenous 

Hb  hemolysis 

Myoglobin trauma 

 

tetanus 

Bilirubin 
Acute hepatitis 

Obstructive icterus 



Perioperative toxic ATN: exogenous 

• Antibiotics (aminoglycoside, amfotericine) 

• Cytostatic  (ciclosporine) 

• Contrast media 



CIN 

• ARF usually non oliguric 

 

 

• Variable: from mild creatinine   

    to need for CRRT 

 

 

• Serum creatinine behaviour: 

• Increase within 24 h in 60% of cases 

• peak between 3rd and 5th day 

• Recovery in 1 – 2 weeks 



Acute tubular necrosis 



Patient related risk factors 

• Age > 70 

• CRF  

• Dehydratation 

• Diabetes & CRF  

• Hypovolemia 

• CHF 

• Nephrotic syndrome   

• Nephrotoxic drugs  

7-27 % 

33-48 % 



Contrast related factors 

• Dose 

• Plasma C 

• Osmolarity 

• Viscosity 

• Hydrofilia 

• Repeated administration within 72 h 



What to do ? 



Treatment of AKI 

Hydratation 

 

Loop Diuretics 

 

Dopamine (low doses)  

 

Fenoldopam 

 

N-Acetyl Cystein 

 

Teophylline 

 

Atrial Natriuretic Peptide 

 



COSA ABBIAMO A DISPOSIZIONE 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

CRISTALLOIDI 

COLLOIDI 

RL 
SF SEB 

GELATINE 

HSE 
ALBUMINA 

DESTRANI 



IL caso J. Boldt  89 lavori «Retracted» 
 
     

Molte metanalisi  contenevano i dati 
del Prof. Boldt 

 
 

Un nuovo inizio; una cascata di nuovi 
studi   



COSA USIAMO: IN EUROPA 
 
NEL MONDO 

IN SCANDINAVIA 



•18 trial su albumina o plasma o altre frazioni plasmatiche vs/ (641 
pz), 

•7 trials su amido idrossietilico vs/ (197 pz), 

•4 trial su gelatina modificata vs/ (95 pz), 

•8 trials su destrano vs/ 668 pz. 

 

Conclusion 

“There is no evidence from randomised controlled trials that resuscitation 

with colloids reduces the risk of death compared to crystalloids in patients 

with trauma, burns and following surgery.  

As colloids are not associated with an improvement in survival, and as they 

are more expensive than crystalloids, it is hard to see how their continued use 

in these patient types can be justified outside the context of randomised 

controlled  

Alderson P et al, Cochrane 2000 



Cosa 
scegliere 

Sicuramente nel paziente critico lungo 
degente  in ICU c’è bisogno di 
“programmare” un terapia infusionale 
valutando bene quale sono i rischi e i 
benefici di ciascun fluido.   

In attesa risultati studio Albios 2008-2012 







  IVC distensibility  

 IVC >  18% 

  SVC diameter 

change      

SVC >  36% 

 Aortic Vpeak  variations 

                   

 minVP = Vpeak max – Vpeak 100 X 

         

             Vpeak mean 

VP  >  12% 



Interventions for protecting renal  

 

function in the perioperative period  

The Cochrane Database of Systematic 

Reviews 2010 Issue 5, Copyright © 

2010  



There is no evidence from available RCTs that any of the measures 

used to protect patients' kidneys during the perioperative period are 

beneficial 

 

including: dopamine and its analogues, diuretics, Ca+ channel 

blockers, ACE inhibitors or hydration fluids. 

 

There is no difference in morbidity (renal failure) or mortality 

following the various perioperative interventions.  



Therapy: diuretics 

• Decreased duration of RRT and increased UO  

 

• no improvement in mortality or independence from   

   RRT in AKI patients. 



Therapy: dopamine 

‘Renal dose’ dopamine does not protect patients from 

AKI and has numerous side effects. 



Therapy: fenoldopam mesylate 

A recent meta-analysis of 16 randomized studies found 

reduced the risk of AKI, RRT, and in-hospital death. 

JCVA 2010, march 



Perioperative management 

• Individualize renal perfusion: a lower MAP >65 mmHg 

 

• Expand intravascular volume 



Perioperative management 

• Avoid hypotensive anesthesia in patients at risk of AKI 

 

• Lower pressures for laparoscopic procedures or gasless 

laparoscopy should be considered for pts at high risk of AKI 

 

• Antihypertensive medications and NSAID’s should be held in 

patients without adequate intravascular volume 

 

• Adjust perioperative antibiotics based on Cr. clearance 



• AKI is associated with increased mortality 

• AKI should be looked at as a “preventable” rather than 

“treatable” clinical entity 

• The only management strategy proven to be of value 

consists in providing adequate volume expansion, adequate 

renal perfusion, and avoiding nephrotoxins 


