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Postoperative renal 
dysfunction 



Prerenal 

 
Intrarenal 

Postrenal 
 

Postoperative renal dysfunction includes  



Hypovolemia (bleeding, sepsis, third-space 
fluid loss, inadequate volume resuscitation) 

Hepatorenal syndrome 
 

 Low cardiac output 
 

 Renal vascular obstruction or disruption 
 

 Intra-abdominal hypertension 



Renal Ischemia (acute tubular 
necrosis) 

Radiographic contrast  dyes 

Rhabdomyolysis 

Tumor lysis 

Hemolysis Renal 



Surgical injury to the 
ureters 

 Obstruction of the ureters 
with clots or stones 

 Mechanical (urinary 
catheter obstruction or 

malposition) 

Postrenal 



The most common cause of oliguria in 
the immediate postoperative period is 

 Depletion of intravascular fluid volum 



Volume resuscitation to maximize renal 
perfusion is particularly important  

• 
 
 

 Prevent ongoing ischemic injury and the 
development of acute tubular necrosis. 



A fluid challenge (500 to 1000 mL of 
crystalloid) is usually effective in 

restoring urine output. 

 A hematocrit measurement is indicated 
when surgical blood loss is suspected 

and repeated volume boluses are 
required to maintain urine output. 



intravascular fluid 
volume status cardiac function 

hypovolemia 

sepsis 

low cardiac 
output states.  

If a fluid challenge is contraindicated or oliguria persists 

Assessment of  



Fractional excretion of sodium can be 
useful in determining the adequacy of 

renal perfusion (assuming that 
diuretics have not been given) 

Fractional excretion of sodium 

The urinary sodium concentration and FENa may be higher in 
patients receiving diuretics in spite of prerenal pathology. 



The diagnosis of prerenal azotemia 
will not differentiate between 
hypovolemia, congestive heart 

failure, or hepatorenal syndrome.  
 

 
Further evaluation with central venous monitoring or 

echocardiography, or both, may facilitate the 
differential diagnosis. 

 

Fractional excretion of sodium 



hypotension 

sepsis 

older age 

and increased 
abdominal pressure 

Postoperative 
renal 

impairment 
was 

independently 
associated 

with four  factors: 



Intra-abdominal hypertension 
should be considered in any 
oliguric patient with a tense 

abdomen on examination 
after abdominal surgery. 

Intra-abdominal Hypertension 



An intra-abdominal pressure greater 
than 30 cm H2O can impede renal 

perfusion and lead to renal ischemia 
and postoperative renal dysfunction. 



In a prospective 
study of patients 
undergoing major 

abdominal surgery, 
intra-abdominal 

hypertension 
accounted for 40% of 

new-onset renal 
insufficiency 



should be measured in 
patients in whom intra-

abdominal 
hypertension is 

suspected so that 
prompt intervention 

can be initiated to 
relieve intra-abdominal 

pressure and restore 
renal perfusion. 

Bladder pressure 



The incidence of postoperative 
urinary retention in the PACU 

was 16%.  

Postoperative 
urinary retention  



Postoperative urinary retention bladder( volume 
greater than 600 mL in conjunction with inability 

to void within 30minutes)  

bladder 
overdistention  

permanent 
destructor 

damage 



The most significant predictive 
factors were 

age older than 50 years 

intraoperative fluid more than 
750 mL 

 and bladder volume on entry to 
PACU greater than 270 mL 



History of urinary retention 

intraoperative administration of 
anticholinergics 

intravenous use of morphine 



Angiography with intravascular stent placement is 
replacing open surgical procedures to treat carotid 
stenosis, aortic aneurysm, and peripheral vascular 

disease. 

Contrast 
Nephropathy 

(Preoperative or intraoperative angiography 
can result in ischemic injury secondary to 

renal vasoconstriction and direct renal 
tubular injury.) 



Aggressive hydration with 
the normal saline provides 

protection single most effective 
against contrast nephropathy 

Perioperative adequate hydration is 
indicated in any patient who has 

received an intravenous contrast agent 



Alkalinization of the urine 
with sodium bicarbonate 

has been shown to provide 
additional protection 



If bicarbonate is used for renal 
protection, 154 mEq/L should be 

infused at a rate of 3 mL/kg/hr 
for 1 hour before injection of a 

contrast agent followed by 
1 mL/kg/hr for 6 hours. 



is a relatively inexpensive and easily administered 
medication (single oral dose before and after 
procedure) that may also provide protection 

Although a number of studies support the efficacy 
of Mucomyst, meta-analysis does not consistently 
confirm its usefulness. 

Mucomyst 
(Acetylcysteine ) 



Rhabdomyolysis may complicate the postoperative course of 
patients who have suffered 

Major crush 

 Thermal injury 

In morbidly obese patients who undergo bariatric surgery(Risk 
factors include increased BMI and length of operation.) 

Rhabdomyolysis 



Patient history and the 
operative course should guide 

your decision to measure 
creatine phosphokinase in the 

PACU 



Early aggressive hydration to 
maintain urine output 

The mainstay 
of treatment 



can be used to flush the renal tubules 
and avoid fluid overload   

Loop 
diuretics 



 Infusion of manitol to enhance the 
elimination of myoglobin casts from 
the renal tubules and bicarbonate to 
protect against myoglobin toxicity is 

commonly practiced but may not 
provide further benefit. 

The infusion of  
Mannitol and bicarbonate 



In a study of more than 2000 trauma 
patients with rhabdomyolysis, the 

infusion of bicarbonate and mannitol 
did not further decrease the 

incidence of acute renal failure 



There is no evidence that 
renal dose dopamine 

affords renal protection in this 
setting 



Continues  Renal 
Replacement Therapy 
typically used high flux 

membranes can be effective 



This group of analgesic drugs can have significant effects on 
renal function, especially in those with reduced renal reserve. 

They impair renal autoregulation by inhibiting prostaglandin 
mediated dilatation of the afferent glomerular arteriole, the 

purpose of which is to maintain renal blood flow in the face of 
systemic vasoconstriction, e.g. in hypovolaemia. 

  
They are also known to cause acute interstitial nephritis.  

 
 

These drugs should be used with caution in the peri-
operative period in patients at significant risk of AKI. 

 

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) 



 

It is suggested that ACEi or ARBs be stopped on 
the day of surgery for renal protection and to 

minimise the risk of hypotension with 
anaesthetic agents.  

 

Angiotensin Converting Enzyme Inhibitors 
(ACEi) & Angiotensin Receptor Blockers (ARB)  



 
 An increase in creatinine signifies a loss of more than 50% of 

glomerular filtration, therefore several biomarkers of AKI are currently 
being researched in an attempt to detect AKI in its earlier stages:  

 

Neutrophil Gelatinase Associated Lipocalin (NGAL) – 

 a protein found excess in the plasma and urine of patients with AKI up to 48hrs prior to a 
rise in creatinine concentration. 

  

 Serum Cystatin C – a protease inhibitor less affected than 
creatinine by age, sex, muscle mass and diet.  

 

ADVANCES IN EARLY DETECTION OF AKI  
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