
	  
 
	  
	  
	  
	  
 
Anesthetic Pearls:    Anesthetic Indications and Management of Sodium Nitroprusside Toxicity 
 
Sodium Nitroprusside (SNP) is one of the most widely used agents for intravenous induction of deliberate hypotension.  

Vasodilation is the primary mechanism of action that occurs in resistance vessels (Arterial > Venous).  Like all 
nitrovasodilators, SNP decreases peripheral vascular resistance by metabolic and spontaneous reduction to nitric oxide.  
Onset occurs within seconds and lasts 1 - 3 minutes.  Direct arterial pressure monitoring should always be used during SNP 
infusion.  The usual peri-op rate of SNP is 0.5 - 2.0 mcg/kg/min.  Titration should begin at 0.05 - 0.1 mcg/kg/min and 
should be adjusted as needed to achieve the desired blood pressure.  The maximum recommended dose is 8.0 mcg/kg/min 
over 1- 3 hours or 500 mcg/kg/hr chronically.  Cyanide toxicity is related to the total dose per unit time.  If the dose is kept 
at less than 8 mcg/kg/min, the risk of cyanide toxicity is greatly reduced. 

 
Nitroprusside metabolism: 

Each SNP molecule contains 5 cyanide ions that are released upon breakdown.  Cyanide is 
removed by binding with Methemoglobin, Hydroxycobalamin, or Thiosulfate.  Thiocyanate 
production is catalyzed by Rhodanase, it receives a thiol group from body stores of 
thiosulfate, and it is less toxic than cyanide.  The cyanide that is not otherwise removed then 
binds to cytochrome oxidase, (extremely toxic) preventing aerobic metabolism leading to 
metabolic acidosis (1st sign of toxicity). 

 
Signs of Toxicity: 

1. Metabolic acidosis (1st sign of toxicity) 
2. Tachyphylaxis to SNP treatment 
3. Increased mixed venous saturation 
4. Mental status changes 

 
Treatment Options: 

A. Discontinuation of SNP 
B. Amyl Nitrate (inhaled) 
C. Sodium Nitrate (5 mg/kg IV) 
D. Sodium Thiosulfate bolus (50 mL of 25% 

Thiosulfate IV) 
 -- except in persons with abnormal renal function 
 where Hydroxycobalamin is recommended 
 
Complications of SNP Therapy: 

1. Rebound hypertension when therapy is 
discontinued 

2. Inhibition of platelet function (reversible & 
transitory) 

3. Intrapulmonary shunting (inhibits hypoxic 
pulmonary vasoconstriction) 

4. Hypothyroidism (prevents Iodine uptake by 
thyroid) 

5. Increased intracranial pressure 
 
Children and young adults have a greater risk of toxicity secondary to having heightened baroreceptor reflexes and therefore 

requiring larger doses of SNP.  Additionally, there is increased risk of cyanide toxicity in patients with liver disease, renal 
disease, and pernicious anemia secondary to decreased metabolism / excretion / mediation of other enzymatic factors. 

 
Additional strategies to help reduce the potential for cyanide toxicity includes using such agents as Trimethaphan, Captopril, 

Diltiazem, Propranolol, Metoprolol, Esmolol, and volatile anesthetics.  All of the preceding agents blunt the receptor 
reflexes and therefore reduce the total amount of SNP required. 

 

Sodium Nitroprusside Toxicity 
”	  


