
Anesthetic Considerations in Patients with Renal Disease 

Renal Blood Flow 

• Kidneys receive 20-25% of cardiac output 
• GFR ~ RBF 
• Renal autoregulation – maintains a normal GFR under variable systemic blood pressure 

(70-80 mmHg to 180 mmHg) 
• Neuroendocrine response such as sympathetic stimulation (pain, trauma, surgery), 

elevated ADH secretion, RAAS activation etc. will decrease RBF and GFR 
o Fluid therapy 
o Perioperative pain management  

Pre-operative Considerations 

• Patient evaluation! 
o Physical Exam  
o CBC/Chem/UA 
o Blood typing and cross-matching 

• Stabilization 
o Elective procedures should be postponed 
o Emergency procedures should be allowed appropriate time to address life-

threatening issues 
§ CV collapse 
§ Hyperkalemia 
§ Profound acid-base anomalies 

Fluid Therapy 

• Fluid therapy is the most critical aspect of renal patient management  
o Improves hemodynamic status (BP and perfusion) 
o RBF, GFR, and urine output are increased 

• Improves acid-base status 
• Improves electrolyte abnormalities  
• How much? 

o Dehydration + Maintenance + Ongoing losses 
§ Replenish over 18-24h 

o If patient is in shock, give shock doses 
§ Administer in ¼ aliquots of shock dose and evaluate perfusion parameter 

o Isotonic crystalloids are the most commonly used fluids! 
o Synthetic colloids have been shown to exacerbate renal injury in humans 

§ Little data in small animals 



Blood Component Therapy  

• CKD leads to reduced EPO production  
o Anemia 

• Decision to transfuse a patient should be based on  
o Microcirculatory perfusion parameters (lactate, BE) 
o Degree of anemia 

§ PRBC if PCV <20% 

Hyperkalemia 

• Most life-threatening electrolyte abnormality 
• Impact of hyperkalemia on cardiac function 
• Loss of myocardial excitability 
• Ideally pre-anesthetic K+ should be below 6 mEq/L 
• Management = Calcium gluconate, only cardioprotectant does not actually lower plasma 

potassium levels 

Questions to consider prior to drug administration 

• How does the renal disease affect anesthesia?  
o Consider potential impact on drug pharmacokinetics 
o Presence or uremia/acidemia could increase fraction of free drug in plasma 

• How does anesthesia affect renal disease? 
o Consider potential impact of anesthetic drugs on cardiovascular system 

§ Many drugs adversely impact CO and that could lead to a decrease in 
RBF and GFR 

Opioids Phenothiazines Alpha-2 Agonists Benzodiazepines 
Excellent choice  

Minimal CV Depression 
Reversible  

Morphine and meperidine 
have active metabolites  

Acepromazine 
Best avoided if patients 

are 
dehydrated/hypovolemic 
Vasodilation can result in 

profound hypotension  

Decrease in CO 
Can cause diuresis so not 

ideal for obstructed patients 

Good choice for sick, 
debilitated patients 

Minimal cv and 
respiratory depression 

 

Anesthetic induction 

• Preoxygenate! 
• Inhalant anesthetic inductions: Best avoided, minimal metabolism and excretion through 

kidney but still have a lot of side effects 
o Profound CV depression – reduced RBF and GFR 
o Stressful to the patient – increased sympathetic tone leading to a reduction in RBF 



o Delayed control of the patient’s airway 
o Environmental pollution 
o Personnel exposure  

• Injectable Induction 
o Key is to titrate the induction drug 
o Co-induction agents can be useful 

§ _____ + benzodiazepine  
§ Avoid Ketamine in felines 

Maintenance of Anesthesia 

• Use strategies to reduce inhalant anesthetic dose 
• Consider balanced/multimodal anesthesia  

Inhalant anesthetics and renal toxicity 

• Methoxyflurane 
o Highly metabolized and release free fluoride ions (F-) that cause direct tubular 

injury  
• Sevoflurane 
• Co2 absorbents can cause degradation of sevoflurane into a compound called “compound 

A”  
o Nephrotoxic in rats 
o Production is higher when low flow anesthesia is used (low oxygen flow) 
o Production is higher when absorbent is desiccated (changed from purple > white) 
o No evidence of renal toxicity in domestic species  

Cardiovascular Monitoring and Support 

• Blood Pressure 
o Maintain MAP > 70-80 

• Electrocardiography 
• Look at fluid therapy based on pre-existing volume status 
• Pharmacological support 

o Dopamine, dobutamine (sympathomimetics) 

Respiratory Monitoring and Support  

• Gold standard = arterial blood gas 
• Non-invasive 

o Capnography 
o Pulse-oximetry 

Temperature Monitoring and Support  



• Patients with renal dz are predisposed to hypothermia 
o <96 ºF is concerning, <92 ºF is serious 

• Thermal support 
o Efforts to keep patients warm should begin soon after premedication 

Renal Function Monitoring 

• Directly monitor urine output 
• In perioperative setting UO could be below normal due to neuroendocrinological stress 

response post-operatively UO is expected to increase and could be a good way to 
evaluate renal perfusion 

Renal Protective Strategies  

• Dopamine 
o Important to remember species specific differences in distribution of dopamine 

(DA1 and DA2 receptors in renal tissue  
• Fenoldopam 

o Specific DA1 receptor agonist 
• Furosemide 

o May improve management but no impact on renal recovery or mortality in human 
patients  

• Mannitol 
o Lack of data showing improvement in outcome, shown to increase RBF in 

humans and healthy cats  

Pain Management 

• Nociception leads to sympathetic stimulation 
o Pain and stress could cause renal vasoconstriction 

• NSAIDS 
o PGs are important to maintain renal autoregulation of blood flow, especially in 

low perfusion/hypotensive states  

Recovery  

• Maintain good analgesia 
• Maintain renal perfusion with continued and appropriate fluid therapy 

Feline post-renal / urethral obstruction 

• Pre-operative stabilization is critical  
• Tailor fluid therapy in recovery to compensate for post-obstructive diuresis 
• Consider the use of caudal/coccygeal epidural anesthesia 



Additional considerations in common clinical scenarios 

• Bladder rupture / uroabdomen 
o Preoperative stabilization is critical  
o Look for trauma 
o Pay attention to plasma sodium and potassium levels 
o Consider abdominocentesis 

§ Improves ventilation and oxygenation  


