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Key Points 

 Using a combination of anesthetics, muscle relaxants, analgesics and adjunctive agents 
can optimize the overall quality of the preoperative, intraoperative and post-operative 
phases of anesthesia.  

 Drugs typically administered as CRI’s in small animal patients in the perioperative period 
include opioid analgesics, anesthetics such as propofol or ketamine, lidocaine, alpha-2 
adrenergic agonists, and inotropic agents.  

 Physiologic variations in drug pharmacokinetics and pharmacodynamics exist between 
species and patients therefore knowledge of the drugs being administered as well as 
careful monitoring of the individual patient for the desired outcomes and side-effects is 
necessary. 

 Individual drugs can be administered as CRI’s or in some cases, drugs can be mixed and 
administered in combination. 

 
     By utilizing multiple drugs that target different components of the anesthetic state 
(unconsciousness, analgesia, muscle relaxation and autonomic responses), the dose of a single 
anesthetic agent attempting to achieve all aspects of anesthesia can be reduced. The primary 
advantage of a balanced anesthesia approach over a mono-anesthetic regime is the reduction of 
cardiopulmonary depression produced in a patient at surgical planes of anesthesia. Additional 
advantages include a reduction in the fluctuations in anesthetic drug requirements throughout the 
anesthetic period (i.e. a smoother anesthetic), an improvement in post-operative analgesia and in 
some cases, a reduction in overall drug costs. 
     Constant rate infusions can produce a constant plasma concentration of drug within the 
therapeutic range, thereby minimizing the risk of drug under or overdosing. In general, drugs that 
are typically administered as an infusion have a rapid onset of action and short elimination half-
life. Opioid analgesics, ketamine, propofol, lidocaine, dexmedetomidine and inotropes such as 
dopamine, dobutamine and norepinephrine are agents typically administered as CRI’s as part of a 
balanced anesthesia regime (Table 1). Recommended hourly rates of drug administration 
generally assume the infusion is being administered following a loading bolus dose of either the 
drug that is being administered as an infusion or a drug with a similar mechanism of action. An 
exception to this rule would be the inotropic agents, which are typically not administered as a 
bolus due to their extremely rapid onset of action. 
     Opioid analgesics are generally the first group of drugs chosen to administer as a CRI 
perioperatively as they can dramatically reduce anesthetic drug requirements, improve analgesia 
and have only mild to moderate cardiovascular depressant effects. They can however 
significantly depress respiration; therefore if a patient is not receiving ventilatory support, 
adequacy of ventilation must be monitored aggressively with their addition to the anesthetic 
protocol. Fentanyl and remifentanil are ideal opioids for administration of CRI due to their 
pharmacokinetic properties. Morphine is a less expensive alternative that can be used in the dog 
particularly if a prolonged period of post-operative analgesia is anticipated. 
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     In the dog, lidocaine has not only the advantage of lowering anesthetic requirements, it also 
possess antiarrhythmic properties. Unfortunately, the advantages do not extend the cat. The dose 
recommendations below are suitable for the intraoperative period only as some adverse CNS side 
effects such as nausea and agitation may manifest in the conscious patient. 
     Ketamine has a wide recommended dose range, depending on the objectives of the CRI. For 
intraoperative analgesia and an approximately 25% reduction in inhalant dose requirements, a 
dose of 10 ug/kg/min is suggested. To further reduce or replace inhalant anesthetic requirements, 
higher doses can be utilized however, an increase in heart rate and systemic arterial pressures 
will likely occur as will an impact on the duration of recovery from anesthesia.   
     When maintenance of anesthesia with an inhalant anesthetic is undesirable, propofol can be 
administered as a CRI to achieve a steady anesthetic state. As with inhalant anesthetics, it is ideal 
if an opioid analgesic is added as an adjunct to the anesthetic regime, means are taken to protect 
a patient’s airway and oxygen supplementation provided. 
     Although the alpha-2 adrenergic agonists are associated with moderate to marked 
cardiovascular effects, their addition to various anesthesia regimes is being investigated. 
Dexmedetomidine in particular may have advantages on reducing the post-operative stress 
response and improving quality of anesthetic recovery. 
    Dopamine is the most commonly employed agent used to support systemic arterial pressures 
during the maintenance of anesthesia in small animals. Dobutamine or norepinephrine may 
however be indicated in a patient with impaired cardiac contractility or excessive peripheral 
vasodilation respectively. 
 
Table: Recommended loading and intraoperative doses of drugs commonly administered as a 
Constant Rate Infusion 
 
Drug Loading Dose Intraoperative CRI Dose (IV) 
Fentanyl 3-5 ug/kg IV 5-10 ug/kg/hr  
Remifentanil 4-10 ug/kg IV 6.0-15 ug/kg/hr 
Morphine 0.1-0.2 mg/kg IM or IV slowly 0.12-0.17 mg/kg/hr 
Lidocaine (Canine) 2 mg/kg IV 120 ug/kg/min  

(7 mg/kg/hr) 
Ketamine 0.5-2 mg/kg IV 2-100 ug/kg/min  

(0.012-6 mg/kg/hr) 
Propofol To effect 0.1-0.4 mg/kg/min 

(6-24 mg/kg/hr) 
Dopamine  5-10 ug/kg/min 
Dobutamine  0.5-2 ug/kg/min 
Norepinephrine  0.1-0.3 ug/kg/min 
Dexmedetomidine 1-3 ug/kg IV 0.5-2 ug/kg/hr 
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