
Dexmedetomidine is the latest addition to the class of 2-adrenergic agonists.

This drug is largely underutilized, mainly because of a lack of familiarity among 
veterinarians and the persistent fear of adverse effects, especially cardiovascular 
adverse effects.

However, when properly used, it is a very useful tool in the anesthesia and analgesia 
pharmacopeia, and it is even more essential in the current context of drug shortage at 
the national and international level.
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It is very possible to use dexmedetomidine safely and effectively on a regular basis, if 
you know how to use it, but it is also to possible to experience catastrophes with the 
“good old” BAG if not used properly.

Acepromazine, too, is associated with many adverse effects, especially hemodynamic 
ones.

Most anesthetic induction agents cause hypotension, which is due to vasodilatation and 
myocardial depression, and respiratory depression.

The worst of all, in terms of hemodynamic and respiratory repercussions   and whose 
doses we would like to decrease as much as possible  are volatile anesthetic agents.

 consequently, there is great interest in significantly reducing the doses of all these 
drugs and, as a result, their depressant effects by using potent, potentiating 
sedative/analgesic agents.
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When done properly, anesthesia involves several steps even before thinking of putting a 
patient to sleep.

 Preanesthetic preparation: physical exam, relevant diagnostic tests (labs, imaging, 
ECG, etc.), stabilizing conditions that could adversely interact with the anesthesia, 
preanesthetic fasting (if applicable), etc.

 Premedication, unless the patient’s pathological condition or certain treatments 
currently in progress make it unnecessary.

The usefulness of premedication goes far beyond simply making it easier to handle the 
patient before putting it to sleep and to insert an i.v. catheter.
The beneficial effects of premedication have an impact not only on induction, but also 
during maintenance and possibly up until recovery. It all depends on the duration of 
action of the premedication and the duration of the general anesthesia.
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Analgesia and, ideally, antinociception. Antinociception is the interruption of nociceptive 
nerve conduction (that is, nerve conduction resulting from nociceptor activation) along 
the different segments where the signal being transmitted will eventually result in pain, 
this pain being associated with the conscious perception of nociception after the signal 
is integrated in the higher nervous centres (thalamus, cortex).
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The drugs affected by the production stoppage at Sandoz are in red. Nonetheless, the 
availability of some of these critical drugs might possibly be maintained, thanks to 
measures taken by other pharmaceutical companies or by compounding pharmacies.

Opioids are still the first-line agents in anesthesia to provide analgesia, both in humans 
and animals. 

They do not all have the same efficacy for all pain intensities (e.g., hydromorphone, 
oxymorphone, morphine and methadone as opposed to butorphanol and 
buprenorphine for severe pain).

However, we should not consider the effect of an analgesic administered alone, which 
may be suboptimal. Instead, it should be incorporated into a context of multimodal 
analgesia, where it would be acceptable, thanks to its synergistic or at least additive 
effect, acting through mechanisms different from those of the coadministered 
analgesics or at different levels in the nociceptive signal transmission pathway.

When we talk about potentiating the analgesic/antinociceptive effect of opioids as 
premedication, 2-adrenergic agonists come to the fore, together with NSAIDs.
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Dexmedetomidine is a very good, but underutilized, analgesic/antinociceptive agent. 

It is very effective for analgesia/antinociception in combination with or in place of an 
opioid. 
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Administering NSAIDs as premedication is suitable in patients who are not too young 
and if hypotension is not anticipated, if the patient receives i.v. fluids and if its blood 
pressure is measured regularly to prevent a combination of hypotension and a blockage 
of PGE2 and PGI2 synthesis in the kidneys. 

COX-1 or COX-2 selectivity is not an absolute guarantee of renal safety. Like COX-1, COX-
2 is constitutive to the kidneys, and its expression increases during hypotension and 
renal ischemia.

Therefore, eicosanoids derived from COX-2 also play a physiological and protective role 
in the kidneys (eicosanoids are compounds derived from eicosatetraenoic acid, also 
known as arachidonic acid. In this case, they are PGE2 and PGI2).

NSAIDs are administered as soon as possible in order to minimize the amount of 
proinflammatory eicosanoids (e.g., PGE2), which cause peripheral and central 
sensitization. They have excellent efficacy in combination with opioids or 2-adrenergic 
agonists.
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With the appropriate doses and routes of administration, opioids can produce good 
sedative effects (variable efficacy), especially when administered intravenously, so much 
so that they are sometimes used alone for premedication in patients that are not overly 
excited or stressed.

Dexmedetomidine has significant sedative and anxiolytic effects, in addition to being a 
very good analgesic/antinociceptive agent. It can be administered alone or in 
combination with opioids.

Acepromazine: relatively good sedation but no antinociception. 

Diazepam, midazolam: lighter sedation in general (more efficient in the very young or 
old patients, or those having an altered level of consciousness), sometimes paradoxical
excitation, no antinociception.
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Relative contraindication for the administration of glycopyrrolate/atropine with 
dex/medetomidine for countering the reflex bradycardia that occurs during the initial, 
transient phase of vasoconstriction (see below).

9



Medetomidine is a racemic mixture of two enantiomers (i.e., optical isomers, being 
mirror images of each other and having at least one asymmetrical carbon atom and 
rotating the plane of polarized light in opposite directions):

 Levomedetomidine (rotates the plane of polarized light toward the left, or 
counterclockwise). This enantiomer is considered inactive, at the clinical doses, from the 
standpoint of the desirable pharmacological properties. 

 Dextromedetomidine (= dexmedetomidine; rotates the plane of polarized light toward 
the right, or clockwise). This is the active enantiomer.
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Dexmedetomidine’s respiratory depressant effect results mainly in a lower RR, but 
typically not in a lower tidal volume, which can even increase blood gas values 
maintained within normal limits. 
However, during deep sedation, it is advisable to administer oxygen by mask.
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Dexmedetomidine also interacts with imidazoline receptors = non-noradrenergic
receptors located in the CNS, particularly in the vasomotor centre vascular tone
vasodilatation.
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Vagomimetic baroreceptor reflex following the initial, transient vasoconstriction 
bradycardia and bradydysrythmias: 1st- and 2nd-degree atrioventricular blocks (rarely 3rd-
degree atrioventricular block or sinus pause).

Blockage of the action of ADH and  diuresis = problem only if the patient is 
dehydrated/hypovolemic, hypotensive and not receiving fluids. 
 consider emptying the bladder before recovery if the patient is receiving a large 
quantity of fluids and/or is at risk for urinary retention because of a pathological 
condition or because of treatment (epidural anesthesia).

Blockage of insulin secretion is theoretically a problem only in the presence of diabetes: 
clinical significance unclear.
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Most of the objectives of premedication are met with dexmedetomidine.

Prevention of orthosympathetic reflexes: Prevention of orthosympathetic reflexes: The decrease in orthosympathetic 
hyperactivity caused by surgical stimulation (due to the direct sympatholytic effect and 
to analgesia/ antinociception) is beneficial for the heart, as it decreases its O2
consumption and promotes coronary perfusion.

17



The required dose of a drug varies somewhat like basal metabolic O2 consumption: the
relationship with body weight is not linear and is best correlated with body surface area 
(m2) or metabolic weight (weight0.75). 

The larger the animal, the lower the basal metabolic O2 consumption per unit of body 
weight (mL/kg/min). Similarly, the dose of a drug per unit of body weight (e.g., µg/kg) is 
lower in a large animal than in a smaller one.

Consequently, the dosage for dexmedetomidine in dogs is better expressed in µg/m2

than in µg/kg, because of the wide variation in possible sizes in this species. The 
purpose of this is to avoid overdosing a large dog and underdosing a small one with a 
fixed dose in µg/kg.

The inflection point in the dose curve (µg/kg) as a function of body weight (kg) suggests 
that a body weight of 16 kg is a critical value below which the dexmedetomidine 
requirement increases significantly.
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The backward calculation from µg/m2 to µg/kg clearly illustrates the risk of underdosing 
in a small animal and of overdosing in a large animal with a fixed dose of 5 µg/kg, for 
example.

19



20



21



22



Very stressed or aggressive patients can exhibit greater resistance to sedation with 
dexmedetomidine and, in general, with  2-adrenergic agonists. This applies to other 
sedation agents as well.

Combining with other sedation/restraining agents is often more effective than 
excessively increasing the dexmedetomidine dose, which increases the duration of the 
effects more than their intensity.
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Two factors that are often responsible for the mistaken perception of poor efficacy:

 Environment not conducive to sedation (too many tactile, visual and auditory stimuli).

Mainly a lack of patience  wait until the optimal effect is reached before handling an
agitated, stressed or aggressive patient.
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Importance of waiting long enough before concluding that the premedication is not 
effective: peak of action within 15-30 min after i.v. injection, 30 min after i.m. injection.

Often, a patient will not appear calmed at all after several minutes, but it will end up 
going down after just a few extra minutes of waiting.

This is also true for other premedication agents, in particular, acepromazine: onset of 
action after i.m. injection in dogs = 15 minutes; peak of action = 30 minutes. 
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Same in cats. Peak of action up to 60 min.
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Dexmedetomidine has a pronounced potentiating effect on anesthetic induction agents.

In spite of the shortage affecting some benzodiazepines (diazepam, midazolam), 
anesthetic induction with ketamine is still possible without combining it with these 
molecules, provided that the sedation and myorelaxation caused by the premedication 
are adequate (JAVMA 2012;240: 404-412). An appropriate dose of dexmedetomidine, 
combined or not with an opioid, allows to meet these objectives. 
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Because of dexmedetomidine’s strong potentiating effect on the efficacy of induction 
agents, the quantity of these agents to be administered has to be adjusted to avoid an 
overdose.

The exact relationship between dexmedetomidine and the percent decrease in the dose 
of induction agent is not known, since it depends on many other factors, such as the 
patient’s temperament, its susceptibility/resistance (influenced by its pharmacogenetics, 
its disease, etc.), the combination with one or more other premedication agents, etc.

In any event, the injectable induction agent is administered to effect, and the injection is 
stopped when the desired effects are achieved. If it turns out that tracheal intubation is 
not possible, injecting the induction agent is resumed until the desired effect is 
achieved.
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Dexmedetomidine administered as premedication has a pronounced potentiating effect 
on anesthetic and maintenance agents.

Clinical illustration of this effect: patient under general anesthesia with isoflurane at an 
adequate level of anesthesia woke up right after the administration of atipamezole. One 
of the objectives of maintaining general anesthesia, which consisted in narcosis, was 
achieved to a large extent because of the 2-adrenergic agonist.
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Dexmedetomidine should be used with caution or even avoided in certain 
hemodynamically unstable patients:
 hypovolemia preload and then stroke volume, consequently cardiac output, 
which can even more due to the  afterload;
mitral valve insufficiency with significant regurgitation: initial  afterload
regurgitation;
 dilated cardiomyopathy:  stroke volume if afterload; 
 any condition causing poor myocardial contractility.
These precautions and contraindications stem mainly from the initial, transient increase 
in afterload due to vasoconstriction.

Even if the vasoconstriction is transitory, it can have deleterious consequences in this
short time for some patients.

If the vasoconstriction is still present at the time of anesthetic induction, it may be
counterbalanced, at least partly, by the vasodilatating effect of the induction agents 
(except dissociative agents) and of the maintenance agents (volatile).

The initial vasoconstriction sometimes makes i.v catheterization difficult, particularly in 
small patients.
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However, these precautions also apply to other agents commonly used as 
premedication (acepromazine), for induction (thiopental and propofol) and during 
maintenance (isoflurane and sevoflurane). 

These agents, too, can have serious hemodynamic repercussions, even in patients that 
are seemingly in good health. Furthermore, they do not have any antinociceptive effects 
and are not antagonizable.
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The decrease in cardiac output is due mainly to bradycardia, not to a direct depressive 
effect on the myocardium. 

Despite this decrease in cardiac output, blood flow to the heart, brain and kidneys is 
maintained by redistribution from less vital tissues and organs. 

Furthermore,  in HR  myocardial O2 consumption, while coronary system 
perfusion (which occurs mainly during diastole) is improved. 
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The reluctance to use dexmedetomidine as premedication out of fear that its depressant 
effects may be augmented by those of other anesthetic agents is unfounded. 

On the other hand, because of its potentiating effect, one can substantially reduce the 
doses of these agents and, consequently, their depressant effects.

Despite the potential adverse effects, dexmedetomidine is often used (administered as a 
bolus or by CRI) in humans as a sedation agent for patients in intensive care.
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Dexmedetomidine does not appear to be harmful for certain heart conditions, provided 
there is no failure or cardiogenic shock: e.g., cats with hypertrophic cardiomyopathy 
associated with dynamic left ventricular outflow tract obstruction (JAVMA 2002, 221(9), 
1276-1281).

Proposed mechanisms by which dexmedetomidine could have a beneficial effect on the 
heart in this situation:
 The creation, by vasoconstriction, of a left aortoventricular hydrostatic pressure 
gradient that promotes better systolic ejection by  the dynamic obstuction. 
 HRMVO2.

In addition,  HR  coronary perfusion and therefore  in O2 supply to the 
myocardium.
However, when in doubt (particularly in the absence of a thorough echocardiographic
evaluation), it is probably best to avoid to use dexmedetomidine in these patients.
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The initial bradycardia following injection is caused by a vagomimetic baroreceptor 
reflex in response to the vasoconstriction. Later bradycardia is due to a direct 
orthosympatholytic effect and is not associated with an increase in afterload or vascular 
resistance.

Study of medetomidine in dogs (Vet Ther 2010): loading dose 0.2/0.5/1/1.7/4/12 µg/kg 
i.v. over 10 minutes, followed by an infusion at 0.2/0.5/1/1.7/4/12 µg/kg/h.
Significant effects on systemic vascular resistance and blood pressure only during the 
first 10-20 minutes with 0.2/0.5/1/1.7 µg/kg/h and up to 70 minutes with 4 µg/kg/h 
glycopyrrolate or atropine is generally suitable after this period for the commonly used 
doses of medetomidine. It is substantially the same thing for dexmedetomidine.

By the time the animal is under general anesthesia (if the delay to maximal effect of 
dexmedetomidine has been respected), the initial vasopressor effect of 
dexmedetomidine should have decreased sufficiently so that the treatment of 
bradycardia is no longer a problem.

The initial hypertension seems to be less pronounced in cats, despite an increase in 
systemic vascular resistance (AJVR 2001, 62(11), 1745-1749).
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Study in J Vet Pharmacol Therap 2000: after dexmedetomidine 10 and 20 µg/kg i.v or 
medetomidine 40 µg/kg i.v, BP returned to normal values in 15-30 minutes  suggests
that a delay of 30 minutes or more before administering atropine / glycopyrrolate is
adequate after similar doses of dex/medetomidine by the i.m route.
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If HR  in the presence of high systemic vascular resistance (and, therefore, in the 
presence of a high afterload)  workload and MVO2. It is usually not a problem if the 
heart is in good health, but it can cause failure.

If atropine or glycopyrrolate  HR during the initial phase of vasoconstriction, it is at the 
expense of a further BP, with no improvement in cardiac output.

Study published in JAVMA 2011 (Congdon et al.): SBP 143.8 ± 13.1 mm Hg  157.2 ±
17 mm Hg without atropine and 150.8 ± 4.4 mm Hg  229.8 ± 47.9 mm Hg with 
atropine.
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Atropine or glycopyrrolate  HR during the initial phase of vasoconstriction, but at 
the  risk of cardiac arrhythmias developing, particularly ventricular arrhythmias, and 
pulsus alternans (suggesting a left ventricular systolic dysfunction), all this with no 
improvement in cardiac output.

If the initial bradycardia (associated with vasoconstriction) is very worrisome (not just 
because of its numerical value, but also in light of the other clinical signs), many 
recommend antagonizing (atipamezole) rather than administering a positive 
chronotropic drug (e.g., atropine or glycopyrrolate). 

Exercise caution when antagonizing, as the desired effects (e.g., analgesia and sedation) 
will be antagonized as well, partially or completely.
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Blockage of insulin secretion is theoretically a problem only in the presence of diabetes: 
clinical significance unclear.
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Incidence of vomiting in cats > 50% with medetomidine at 80 µg/kg i.m and 
dexmedetomidine at 40 µg/kg i.m.
Incidence of vomiting in dogs  10% with medetomidine at 40 µg/kg i.m.

 gastro-intestinal motility: less of a problem in the dog/cat than in large species
(horse, cattle).
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Bradycardia is dose dependant but after a certain dose, the intensity of effects does not 
increase anymore but the duration of action instead.

Study in Vet Surg 1998 (Pypendop et al.): medetomidine i.v at 1/2/5/10/20 µg/kg 
(equivalent to dexmedetomidine i.v at 0.5/1/2.5/5/10 µg/kg)  hemodynamic effects
almost maximal at 5 µg/kg medetomidine (equivalent to 2.5 µg/kg dexmedetomidine), 
and  dose doesn’t cause significantly more hemodynamic effects but prolong the 
duration of action instead.
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Criteria for defining bradycardia:

 Not merely an absolute value. Depends on the species (cat vs dog), the breed (large vs
small breeds of dogs, brachycephalic breeds with a higher vagal tone) and age: 40 bpm 
in an adult dog and 80 bpm in an adult cat if the associated BP is inadequate (MAP < 70 
mm Hg or SAP < 100 mm Hg).

 Take into account the %  from the baseline HR, bearing in mind that this baseline 
value can itself be  because of stress/nervousness/pain.
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The initial hypertension appears to be less pronounced in cats, despite an increase in 
systemic vascular resistance (AJVR 2001, 62(11), 1745-1749).
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ECG allows the monitoring of cardiac rhythm (electrical activity only, no indication of 
mechanical activity): 

 sinus bradycardia;

 other bradydysrythmias: 1st and 2nd degree atrioventricular blocks (rarely 3rd degree
and sinus arrest).
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These are merely suggestions for premedication protocols with dexmedetomidine. They 
are provided as information only. 

Use lower doses i.v. or when combined with other analgesic/sedative drugs.
Use higher doses i.m. or for particularly stressed or aggressive patients or for more 
painful procedures.

In general, the dose of dexmedetomidine, even alone, in cats < approved premedication 
dose.
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Buprenorphine-dexmedetomidine combination: 
Given the long delay of buprenorphine to reach its maximal action (up to 60 minutes 
après i.m injection), it is advised to administer buprenorphine 20-30 minutes before
dexmedetomidine (whose delay to peak of action can reach 30 minutes after i.m
injection), instead of simultaneously.
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The time to complete recovery after the administration of dexmedetomidine in a normal 
animal can be as long as 3 hours if it is not antagonized. This is more than the average 
length of many procedures  antagonism may be necessary in cases of prolonged 
recovery.

There is no minimum waiting time for antagonizing dexmedetomidine, unless it was 
administered in combination with a dissociative anesthetic agent. For example, 
dexmedetomidine-ketamine  ideally, do not antagonize for at least 40 min, this to 
prevent the development of the psychomimetic and catatonic effects of ketamine, which 
remains alone at the time of recovery.

Usually, atipamezole is administered intramuscularly; no need to administer it 
intravenously.

An overdose of atipamezole can cause hyperexcitability and tachycardia.
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Even though the antagonism can occur quickly in certain patients, one should not 
conclude that it is ineffective until after several minutes.
The time to complete recovery after antagonism by atipamezole = 5 to 15 min  be 
patient.

The elimination half-life of atipamezole = 2,6 h  longer than for medetomidine (1,3 h) 
and dexmedetomidine (0,85 h)
 return into sedation unlikely after the antagonism, nevertheless it is advised to 
monitor the patient during several minutes before letting him go back home or to its
cage.
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In case of an emergency (e.g., pronounced bradycardia or cardiopulmonary arrest), it is 
acceptable to administer atipamezole intravenously (although such off-label use has not 
been studied).

In case of an emergency, antagonism is warranted, even if the minimal waiting period of 
40 minutes has not passed since the dexmedetomidine-ketamine combination was 
administered.

Quantity of atipamezole: same volume as for dexmedetomidine for the dog, half the 
volume for the cat, but also 5-20 µg/kg i.v. over several minutes (Compendium 
Continuing Education for Veterinarians 31 (1A), Jan 2009).
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