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Abstract
Introduction Dibucaine is a potent, long-lasting local anes-
thetic (LA). Topical dibucaine ointments are marketed
directly to consumers in the USA without prescription.
Dibucaine ointment is intended to treat discomfort associ-
ated with sunburn, eczema, minor rashes, minor scratches,
insect bites, and poison ivy and is used alone or in
combination with other active ingredients to treat pain
associated with hemorrhoids or other anorectal disorders.
Oral dibucaine toxicosis has been reported in children and
includes gastrointestinal upset and neurologic and cardio-
vascular dysfunction.
Case Report An 18-month-old, female, Parson Russell
terrier ingested approximately 23 g of 1% dibucaine
ointment (approximately 38 mg/kg dibucaine) recommen-
ded to the owner for the treatment of hemorrhoids. Onset
and resolution of clinical signs were relatively rapid, 5 min
and 60 min, respectively. Clinical signs included vomiting,
ptyalism, whole-body muscle fasciculations, disorientation,
and severe ataxia.
Discussion Oral dibucaine toxicosis in dogs is similar to
oral dibucaine toxicosis in children. Dibucaine ointment
poses a real and potentially serious toxicological risk to pets
and thus should be stored in a safe location.
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Case Report

A 6-kg, 18-month-old spayed, female Parson Russell terrier
presented on emergency basis to Kansas State University,
College of Veterinary Medicine for known ingestion of 23 g
(based on 5 g left over in a 28-g tube that was full before
ingestion of contents by the dog) of 1% dibucaine ointment
(Dibucaine Ointment USP, 1%, Perrigo, Allegan, MI),
approximately 30 min previously. The inactive ingredients
listed on the package insert were acetone sodium bisulfate
(as a preservative), anhydrous lanolin, and white petroleum.
The ointment is odorless, with a very slightly yellowish
color and consistency typical for white petroleum skin care
products. The owner’s physician had recommended the
dibucaine ointment the previous day for hemorrhoids. The
owner found the dog after only a few minutes of the dog
being unobserved along with the chewed dibucaine tube.
The dog began hypersalivating and vomited soon after it
was found by the owner. The patient continued to vomit
multiple times over the next 15 min. The appearance of the
vomitus was consistent with that of the appearance of the
dibucaine ointment. Approximately 5 min after ingestion,
the owner noticed whole body muscle twitching and
disorientation. Over the next 15 min, the muscle twitching
and disorientation progressively worsened, and the patient
became ataxic to the point of being non-ambulatory. Upon
presentation, the dog exhibited ptyalism, fine whole-body
muscle fasciculations, and appeared disoriented. On neuro-
logic examination, the dog was unable to walk more than a
few steps due to severe ataxia. Conscious proprioception,
assessed by flexing the foot so that the dorsal surface was
on the floor, appeared normal as the dog immediately
replaced the foot to the correct position. Cranial nerves
were assessed by observing appropriate responses to visual
and auditory stimuli, the presence of facial sensation and
facial symmetry, the presence of a physiologic nystagmus
and absence of a spontaneous nystagmus, the absence of a
strabismus, the presence of a normal indirect and direct
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pupillary light reflex, and a normal gag reflex. No cranial
nerve deficits were detected. Spinal reflexes were not
assessed due to the lack of proprioceptive deficits. The rest
of the physical examination was unremarkable. After the
initial examination, an intravenous (IV) catheter was placed
in the left cephalic vein, and the patient received an
activated charcoal (1.5 g/kg), sorbitol (1.5 g/kg), and kaolin
(937 mg/kg) suspension (Toxiban®, Vet-A-Mix, Shenan-
doah, IA) via orogastric tube. An ECG showed a normal
sinus rhythm, and indirect arterial systemic blood pressure
(Doppler, Parks Medical Electronics, Aloha, OR) was
135 mmHg (Normal, 90–140 mmHg). Serum biochemistry
and complete blood count were unremarkable (Table 1).
Shortly after administration of activated charcoal and
placement of an IV catheter, approximately 1 h after
ingestion of dibucaine ointment, a neurologic examination
revealed normal ambulation and resolution of whole-body
muscle fasciculations. In addition, ptyalism had almost

completely resolved. The dog was placed in intensive care
for continued monitoring, and IV fluids (Lactated Ringer’s)
were administered (4 ml/kg/h) over the next 12 h. Mar-
opitant citrate (Cerenia®, Pfizer Animal Health, New York,
NY) was administered (1 mg/kg, subcutaneously) approx-
imately 2 h after ingestion of dibucaine ointment due to
perceived nausea (mild hypersalivation and lip licking).
The dog recovered uneventfully and was discharged the
following day. Follow-up with the owner via telephone
1 week later revealed that the patient continued to do well
although mild lethargy was reported for 48 h after discharge
from the hospital.

Discussion

Local anesthetics (LAs) cause reversible inhibition of
axonal voltage-gated sodium channels inhibiting depolar-

Parameter Patient Results Reference Interval Units

Glucose 137 73–113 mg/dL

Blood urea nitrogen 24 9.0–33.0 mg/dL

Creatinine 0.7 0.5–1.5 mg/dL

Total protein 6.2 5.4–7.6 g/dL

Albumin 4 3.4–4.2 g/dL

Globulin 2.2 1.3–3.2 g/dL

Total calcium 10.9 9.7–12.1 mg/dL

Phosphorous 3.5 2.4–6.4 mg/dL

Sodium 148 147–154 mmol/L

Potassium 4.2 3.6–5.3 mmol/L

Chloride 112 108–118 mmol/L

Bicarbonate 22 18–29 mmol/L

Alanine transaminase 47 28–171 U/L

Alkaline phosphatase 54 1–142 U/L

Creatine kinase 97 128–328 U/L

Total bilirubin 0.1 0.1–0.3 mg/dL

Cholesterol 211 133–394 mg/dL

Leukocyte count 6.2 6.0–17.0 K/µL

Segmented neutrophil concentration 3.5 3.0–11.5 K/µL

Band neutrophil concentration 0 0–0.3 K/µL

Lymphocyte concentration 1.8 1.5–5.0 K/µL

Monocyte concentration 0.4 0.1–0.8 K/µL

Eosinophil concentration 0.4 0–0.75 K/µL

Basophil concentration 0 0–0.1 K/µL

Erythrocyte concentration 7.15 5.5–8.5 M/µL

Hemoglobin 17.7 12.0–18.0 g/dL

Hematocrit 50 37–55 %

Mean red blood cell volume 69 62–76 fL

Mean red blood cell hemoglobin concentration 36 33–37 g/dL

Platelet concentration 256 200–500 K/µL

Plasma protein (refractometry) 7 6.0–8.0 g/dL

Table 1 Serum biochemistry
and complete blood count
results

mg milligram; dL deciliter; g
gram; L liter; mmol millimole; U
unit; K 1,000; µl microliter; M
one million; fL femtoliter
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ization and thus neural conduction [1]. Binding to the
“inner vestibule” of the sodium channel, LAs inhibit the
conformational change required for channel activation [2].
The ability of LAs to cause neural blockade is affected by
the nerve fiber type, the sodium channel isoform, and the
state of the channel [2]. Blockade is “use dependent” as
LAs have a higher affinity for sodium channels in the open
or inactivated state as compared to the resting state [3].
Thus, repeated depolarizations increase the fraction of drug-
bound channels. Small myelinated axons are most sensitive
to LA blockade followed by large myelinated axons with
small non-myelinated axons being the least sensitive [2]. In
addition to sodium channel blockade, LAs also decrease
catecholamine-dependent production of cAMP, block β2-
adrenergic receptors, block L-type calcium channels, and
may interfere with cellular energy metabolism [4–7].

There are many clinically useful LAs which are
classified by an esther or amide link between a hydrophilic
amine end and a lipophilic aromatic end. Amide-linked
LAs include bupivicaine, dibucaine, lidocaine, prilocaine,
and others. Amide-linked LAs can be further divided into
aminoacyl or aminoakyl amides, based on the structure of
the amide bond [8]. Dibucaine (2-butoxy-N-[2-(diethyla-
mino)ethyl]-4-quinolinecarboxamide), an aminoakyl LA,
was first used clinically in 1932 and is also known as
cincaine, cinchocaine, sovcain, percaine, and various other
names [3]. It is available as an ointment (0.25–1%), cream
(0.25–1%), aerosol (0.25–1%), solution (0.25%), or sup-
pository (2%) intended to treat discomfort associated with
sunburn, eczema, minor rashes, minor scratches, insect
bites, or poison ivy used alone or in combination with other
active ingredients to treat pain associated with hemorrhoids
or other anorectal disorders [2]. Topical dibucaine ointments
are marketed directly to consumers in the USA and are
available without prescription. In addition, dibucaine is used
in combination with secobarbital sodium as a euthanasia
solution for veterinary species in the UK and Ireland and as a
preservative-free solution for spinal anesthesia (outside of the
USA). An injectable form of dibucaine has been previously
approved for use in humans by the FDA but is not
commercially available in the USA [9].

For stability, most LAs are formulated as a hydrochlo-
ride salt in which the LA is in its water soluble (ionized)
form; therefore, intact skin is an effective barrier to
absorption [8]. To overcome this barrier, a mixture of
lidocaine and prilocaine, both in a pure base (non-ionized)
form, with unique physical properties has been developed.
This mixture plus an inert vehicle produces a cream
(eutectic mixture of local anesthetics or EMLA) that is
able to penetrate intact skin and anesthetize dermal and
subcutaneous sensory nerve endings [8]. Topical applica-
tion of a LA on abraded skin or mucous membranes or
covering the medication with an occlusive dressing will

increase systemic absorption [10]. When injected into a
tissue space or after mucosal application, LAs are quickly
absorbed systemically and reach peak concentrations in 5 to
25 min [1]. The bioavailability of LAs after mucosal
application depends on total dose, mucosal integrity, presence
or absence of hyperemia, and contact time [1]. Quick
absorption when applied to mucosal membranes, like the oral
mucosa, explains the rapid onset of clinical signs in this case.

Once absorbed systemically, amide-linked LAs are
metabolized in the liver by cytochrome P450 enzymes [3].
Amide-linked LAs are more slowly metabolized than ester-
linked LAs, which are metabolized mainly by plasma
esterases. Dibucaine is excreted both in the urine and bile
[11]. In rats, unchanged drug has a blood half-life of
11.6 min, and metabolites have a biphasic half-life of
37.7 min and 11.2 h [11]. Major urinary metabolites differ
between species [12]. Although the biologic activity of
dibucaine metabolites remains unknown, metabolites of
other amide-linked LAs are reported to contribute to
toxicity [3]. In this case, resolution of neurologic signs
was relatively soon after ingestion (60 min), indicative of a
short plasma half-life of unchanged drug or drug levels
barely reaching that required for intoxication and either
clinically insignificant biologic activity or clinically insig-
nificant levels of metabolites.

Local anesthetic toxicity occurs due to unintentional
intravascular injection or direct over dosage via peripheral
injection or, in rare cases, via topical or oral exposure. The
acute oral LD50 of dibucaine was found to be 42 mg/kg in
birds, and in a case series of three children who ingested a
lethal dose of dibucaine ointment, ingested amounts were
estimated to be 15 and 19 mg/kg with one child ingesting
an unknown amount [13, 14]. Only one child vomited after
ingestion. In the present case, the patient ingested approx-
imately 38 mg/kg of dibucaine although much of the
ingested ointment was believed to have been vomited.

Generally, LAs are safe drugs when administered where
intended and at appropriate doses, but with over dosage
gastrointestinal, neurologic, and cardiac signs can occur.
Gastrointestinal signs occur before or after neurologic signs
which precede cardiovascular dysfunction [15]. de Jong et
al. described one exception in which cats administered
subconvulsant doses of bupivicaine and etidocaine consis-
tently had cardiac arrhythmias [16]. Although not reported
with dibucaine toxicosis, amide-linked LAs can cause
methemoglobinemia, which is most commonly seen with
prilocaine [3, 10, 15]. The clinical signs seen in this case
are presumed to be the effects of dibucaine. The inactive
ingredients found in the ointment can cause gastrointestinal
disturbances, which probably requires ingestion of larger
amounts than were ingested in this case [17]. In addition,
the neurologic signs seen in this case are not reported with
any of the inactive ingredients [17].
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Drugs that inhibit sodium channels are only able to
depress neural tissue activity [18]. The ability of LAs to
cause apparent neural excitation (i.e., seizures, twitching)
can be explained by the fact that excitatory cortical neurons
are more resistant to the effects of LAs than inhibitory
cortical neurons [19]. With the blockade of inhibitory
cortical neurons, excitatory cortical neurons function
unopposed, resulting in neural excitation. In addition to
inhibitory cortical neuron blockade, net release of gluta-
mate, a stimulatory amino acid, may also contribute to the
initial central nervous system excitation [2]. As drug levels
increase, excitatory cortical neurons are also inhibited
which, combined with glutamate receptor desensitization
and transmitter depletion, eventually leads to CNS depres-
sion [2]. In humans, neurologic effects of LA toxicity
initially cause numbness of the tongue and mouth followed
by lightheadedness, dizziness, tinnitus, vision disturbance,
and slurred speech [10, 18]. At higher drug levels, muscle
twitching, irrational conversation, and unconsciousness are
seen [10, 15, 18]. As drug concentrations continue to
increase, neurologic signs progress to seizures, coma, and
respiratory arrest [15, 18]. If systemic levels of the LA rise
quickly, the early signs of neurologic dysfunction might not
be recognized. In children that have ingested lethal doses of
dibucaine ointment, neurologic dysfunction presented as
some combination of lethargy, ataxia, unconsciousness, and
seizures [14]. The neurologic manifestations of dibucaine
toxicosis in this case included ptyalism, disorientation,
muscle fasciculations, and ataxia. The ptyalism seen in this
case could be due to nausea but is more likely due to the
numbness of the cheeks and tongue, which is a local and
not central nervous system effect [18].

The cardiotoxicity of different LAs varies and is directly
related to the LA potency [20]. Deleterious cardiovascular
effects of LAs generally require higher drug concentrations
than are required to cause neurologic signs [15, 21]. In
dogs, after rapid IV administration, the cumulative dose
required to cause cardiac depression and death was 3.5, 5.1,
6.7, and 4.1 times the convulsant dose for lidocaine,
etidocaine, tetracaine, and bupivicaine, respectively [21].
Local anesthetic intoxication alters the electrophysical and
mechanical activity of the myocardium in addition to
affecting the peripheral vasculature [22]. In addition to
sodium and L-type calcium channel blockade, LAs inhibit
catecholamine-dependent cAMP production and might
interfere with cellular energy production, contributing to
cardiotoxicity [4, 6, 7]. Automaticity in the SA and AV
nodes and conduction through the Purkinje fibers and
ventricular myocardium are decreased [23, 24]. As a result
of the conduction disturbances, susceptibility to reentry
arrhythmias is increased [23, 24]. In addition to conduction
disturbances, myocardial contractility is decreased, which
leads to decreased cardiac output [20, 24]. Early ECG

changes include bradycardia, a prolonged P–R interval, and
a wide QRS complex [25]. Other ECG changes can include
ventricular tachyarrhythmias, asystole, and conduction
blocks [26]. After intravenous overdose of bupivicaine, in
anesthetized dogs, the most common arrhythmia was a slow
idioventricular rhythm with electromechanical dissociation:
ventricular tachycardia was seen in two of six dogs [27]. In
cats, sub-convulsant doses of LAs caused aberrant intra-
ventricular conduction and nodal and ventricular arrhyth-
mias [16]. The effect of LAs, with the exception of cocaine,
on peripheral vasculature is biphasic with subtoxic levels
causing vasoconstriction and higher drug levels causing
vasodilation [28]. Vasodilation may be caused by nitrous
oxide (NO) synthase-dependent NO production induced by
LAs [29]. Although vasodilation occurs, a study in dogs
found that hypotension was primarily the result of
myocardial depression and not a decrease in peripheral
vascular resistance [20]. In children that have ingested a
lethal dose of dibucaine ointment, cardiovascular effects
included wide complex bradycardia which in some cases
was irregular, ventricular tachycardia, ventricular fibrilla-
tion, and cardiopulmonary arrest [14]. Cardiovascular
dysfunction was not detected in the present case as no
arrhythmias were seen on ECG and systemic blood pressure
was normal. Although myocardial contractility was not
assessed via echocardiography, with the absence of hypo-
tension or other signs of cardiovascular dysfunction,
myocardial contractility was presumed to be normal. If
clinical progression of oral dibucaine toxicosis in dogs is
similar to clinical progression in humans, then more severe
neurologic signs would be expected before significant
cardiovascular dysfunction [14]. It is likely that the
presence of neurologic signs without cardiovascular dys-
function is directly related to drug levels, although
dibucaine levels were not measured in this case.

In humans, the recommended treatment after ingestion of
1% dibucaine ointment includes consuming two glasses of
water and inducing vomition [30]. Vomition was not
induced in this case as the patient had previously vomited
multiple times. With any LA toxicosis if neurologic or
cardiovascular dysfunction is present, immediate treatment
is necessary. Maintenance of a patent airway and respira-
tory support is essential. Studies using cats, dogs, and sheep
have shown that LA intoxication is more severe in the
presence of acidosis (respiratory or metabolic), hypercarbia,
and hypoxia [31–34]. Thus, avoidance of hypoventilation
causing respiratory acidosis and hypoperfusion causing
metabolic acidosis is key. Seizures can exacerbate hyper-
capnia and acidosis. Thus, early and appropriate treatment
of seizure activity is vital [35, 36]. Seizures can be self
limiting but may require a benzodiazepine, propofol, or
barbiturate, which usually are effective [3, 26]. If the
patient requires artificial ventilation, monitoring end-tidal
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carbon dioxide concentration and acid–base status via
arterial blood gas analysis is recommended. Blood electro-
lyte levels including potassium should be monitored as
hyperkalemia has been shown to increase LA toxicity [37].
Continuous or frequent intermittent monitoring of systemic
blood pressure and ECG is also prudent if present
cardiopulmonary arrest should be treated with standard
cardiopulmonary resuscitation, which historically has been
relatively refractory to treatment [26, 38]. The most
effective positive ionotrope, vasopressor, or anti-
arrhythmic remains unknown, although correction of
hypotension and arrhythmias leading to hypoperfusion
appears to be essential [16, 31–33]. Kasten et al. described
effective cardiovascular resuscitation after bupivicaine
overdose in anesthetized dogs using open-chest cardiac
massage, bretylium, atropine, epinephrine, and intravenous
crystalloid fluids [27]. Hypotension could be treated with
epinephrine or norepinephrine, although amrinone was
found to be superior to epinephrine at reversing
bupivicaine-induced cardiovascular depression in dogs
[37, 38]. Amrinone also improved cardiac output, mean
arterial pressure, and heart rate in severe bupivicaine
intoxication in pigs [38]. Amrinone may be more effective
than epinephrine due to its ability to increase cAMP
independent of the β-adrenergic receptor. The administra-
tion of ephedrine-corrected hypotension and arrhythmias in
cats administered supraconvulsant doses of lidocaine [16].
Bradycardia can be treated with atropine or may resolve
with the administration of epinephrine, norepinephrine, or
amrinone [27, 37, 39]. Further use of LAs as anti-
arrhythmics (such as lidocaine) should be avoided, and
arrhythmias might be better treated with bretylium, phenyt-
oin, or amiodarone [25, 37–39]. While not readily available
to veterinary patients, the Association of Anesthetists of
Great Britain and Ireland (AAGBI) recommends consider-
ing cardiopulmonary bypass, which has been used success-
fully in bupivicaine toxicosis [26, 40]. Another novel
treatment includes the administration of insulin and glucose
with or without potassium, which decreased the time for
mean arterial pressure, cardiac output, heart rate, and mixed
venous oxygen saturation to improve to prebupivicaine
levels, after induced bupivicaine toxicosis in dogs [41].
With oral intoxication, although only anecdotally benefi-
cial, activated charcoal can be administered. Care must be
taken to only administer charcoal to a patient with a
protected airway (normal gag reflex or tracheal intubation).
Charcoal was administered in this case as the patient was
conscious with a normal gag reflex.

Lipid infusion in the treatment of LA toxicosis is promising
[42]. There are multiple human case reports in which lipid
infusion was beneficial in refractory cardiovascular and CNS
dysfunction caused by LAs (other than dibucaine) [43, 44].
Prospective controlled studies in dogs and rats show that

lipid infusion is beneficial in the treatment of LA toxicosis
by greatly improving survival and increasing the dose of LA
required to cause intoxication, respectively [45, 46]. Lipid
infusion is believed to extract LA from plasma or tissue,
counteract myocardial fatty acid oxidation, or both [45, 47].
Dogs administered a toxic dose of bupivicaine were
administered a 4 ml/kg bolus of a 20% lipid solution
followed by 0.5 mL/kg/min constant rate infusion for 10 min
during intrathoracic cardiopulmonary resuscitation [45]. The
AAGBI set guidelines for administering lipid emulsion in
severe LA toxicosis, which include administering 20% lipid
solution (Intralipid®, Fresenius Kabi, Uppsala, Sweden) at
1.5 ml/kg over 1 min followed by 0.25 ml/kg/min over
20 min [26]. If adequate circulation is not restored, repeating
two boluses at 5-min intervals (1.5 ml/kg) and administering
0.5 ml/kg/min over 10 min is recommended [26]. Infusion is
to be continued until stable and adequate circulation has
been restored.

Conclusion

Oral dibucaine toxicosis in the dog is clinically similar to LA
toxicosis in humans. Oral dibucaine toxicosis in the dog
initially manifests as vomiting and ptyalism and can quickly
progress to neurologic and cardiovascular dysfunction,
although cardiovascular dysfunction was not noted in this
case. Dibucaine commonly found as a topical medication
presents a real and potentially serious toxicological risk for
pets and thus should be stored in a secure location.
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