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ABSTRACT

Background: The taxonomic order Anura is composed of frogs and toads, with approximately 6,000 species worldwide, of
which 900 species are found in Brazil. Rhinella marina, popularly known as “sapo-cururu,” is the most commonly found
frog in Brazil. Although most of these animals are found in research laboratories and zoos, they are increasingly being reared
as pets. Therefore, sedation or anesthesia is often necessary for these animals to facilitate medical care, complementary
examinations, or surgical procedures. However, there are only a few reports of anesthesia in frogs. Therefore, the present
report aimed to describe the anesthetic protocol for femoral osteosynthetic surgery in an adult cane toad.

Case: An adult cane toad presented with a history of difficulty in moving the left hindlimb and loss of limb movements.
Radiography showed a simple, complete, transverse, and closed average shaft of the left femur and bone shaft fracture
deviation. The animal was referred for an osteosynthetic surgery to stabilize the fracture. Animal restraint was performed
using humidified gloves on the operating table. As premedication, ketamine, meloxicam, and morphine were administered,
and general anesthesia was induced with isoflurane through a face mask. The anesthesia was maintained with isoflurane
through a drip on the animal’s back for cutaneous absorption. Lidocaine (2%) anesthetic gel was applied on the incision
line to complement the somatic analgesia. The fracture was fixed using an intramedullary Kirschner pin. The heart rate
was measured based on the beep of the arterial pulse using a Doppler ultrasonic device, respiratory rate was recorded by
visual observation of the animal’s respiratory motion, and body temperature was assessed using an esophageal digital ther-
mometer - all of these remained stable during the procedure. Morphine, enrofloxacin, and meloxicam were administered
postoperatively. The animal was discharged from the hospital seven days after the surgery, and 14 days later, the animal
was deemed clinically stable with favorable wound healing.

Discussion: Toads use their skin to breathe and maintain osmotic balance. Therefore, their skin is extremely sensitive to
dehydration, requiring constant wetting. General anesthesia in amphibians is recommended for prolonged and painful
procedures, as in the present case. Different anesthetics, analgesics, and associated drugs may be used. Ketamine is often
used for chemical restraint in amphibians, and the induction and recovery times may vary due to sensitivity and drug re-
sistance. Inhalational anesthesia with isoflurane may also be effective; in the present case, the anesthetic was administered
using a mask placed on the frog’s skin, without any irritation. Analgesia is essential for any animal, and amphibians have
opioid receptors that may be used as targets of non-steroidal anti-inflammatory agents. As indicated for all species, the
animal was monitored throughout the procedure. Assessment of heartbeat is the simplest way to monitor anesthesia using
Doppler (on the heart or throat); in the present case, was placed on the axillary artery for clear auscultation. In addition,
other parameters, such as temperature and primary respiratory movements, were monitored. Anesthetic recovery can take
hours or even days, whereas excretion depends on the metabolic rate of each animal. In the present case, recovery was
observed 4 h after completion of the procedure, using fresh water on the animal’s body to accelerate recovery, as indicated
in the literature. This case demonstrated that anesthesia and medications used for anesthesia induction, maintenance, and
recovery are safe in toads. For cane toads, during femoral osteosynthesis, this anesthetic procedure has never been described
previously in the literature. Finally, such information can aid veterinarians in performing safe and adequate analgesic and
anesthetic procedures for the wellbeing of animals.
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INTRODUCTION

The Anura order is represented by frogs and
toads, there are about 6,000 species worldwide, and
900 of them are found in Brazil [11]. Rhinella marina,
popularly known as “sapo-cururu”, is most commonly
frog found in Brazil, and has a pair of glands with poi-
son, on the back of the head, with high toxic potential
[10]. Although most of these animals are found in
research labs and zoos, increasingly, they are created
as pets. Therefore, it is often necessary to sedate or
anesthesiate these animals, to facilitate the manage-
ment for medical care, complementary examinations
or surgical procedures [11,12].

Amphibians are usual subjects of research,
mainly in biology, however, information of anesthetic
agents which can be used are fairly limited in these
animals [5]. The chemical restraint in these animals
is often necessary to evaluate the patient, and in most
cases, restraint drugs such as isoflurane, ketamine or
specific drugs for amphibians like tricaine methane-
sulfonate are used [15].

Some reports of anesthesia in frogs are found
in the literature, but, basically, in the international
literature [1,2,4,5,8,12,13,16]. Due to the scarcity of
reports on the subject at the national level, the aim of
this report, was to report anesthetic protocol and the
monitoring of vital parameters evaluated in an adult
cane toad submitted to femoral osteosynthesis surgery.

CASE

An adult cane toad, female, weighing 0.4 kg,
was referred to the University Veterinary Hospital of
Santa Maria, RS, Brazil with a history of moving the
left hindlimb difficulty. At physical examination, it
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was observed loss of limb movements. The animal
was taken to the radiographic examination, evidencing
simple, complete, transverse and closed in average
shaft of left femur and bones haft fracture deviation.
With clinical and radiological findings, the animal was
referred to surgery to stabilize the fracture.

For realization of osteosynthesis, the patient
remained without solid fasting for 12 h. The animal res-
traint was performed with the use of humidified gloves
by the operating table. As a premedication, it was used
combinations of ketamine' [Cetamin™ - 60 mg/kg, IM],
meloxicam? [Maxicam™ 0.2% - 0.4 mg/kg, SC] and
morphine® [Dimorf™ - 40 mg/kg, SC]. After 10 min, it
was held induction of general anesthesia with isoflura-
ne' (Isoforine™) diluted in oxygen at 100% in universal
vaporizer through system without rebreathing gas (via
face mask), for maximum vaporization to achieve the
desired effect, which is the loss the righting reflex. In
addition to this, we used a bandage on the patient’s
body, wetted with distilled water every 5 minutes, thus
keeping the patient hydrated (Figure 1). For mainte-
nance this anesthesia was used vaporized isoflurane’
in oxygen at 100%, with open circuit in the first 25
min. Subsequently, it was given oxygen via face mask
until the end of the procedure. After the first 25 min,
the anesthesia was maintained through dripping iso-
flurane' (total volume used was 6 mL) on the animal’s
back by cutaneous absorption (Figure 2). In addition,
10 min before starting the surgical procedure, it was
used lidocaine 2% anesthetic gel* (Lidogel™) on the
incision line, to complement the somatic analgesia.

After obtaining surgical anesthesia the lateral
incision of skin, muscles of dilatation and location of
bone fragments was performed. These were presented

Figure 1. Wetted bandage with distilled water applied on the body of the
cane toad, for maintenance of the patient’s hydration. Realization of the an-
esthetic induction by facial mask with vaporized isoflurane in 100% oxygen.

Figure 2. Anesthetic isoflurane maintenance performed by dripping over
the back of cane toad.
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covered by fibrous tissue and the spinal canal closed
due to an earlier healing process, confirming the initial
suspicion that it was an old fracture. With the assistance
of a scalpel and tweezers gouge was held opening of
the spinal canal and revival of the edges of the bone
fragments, respectively. A plate-rod technique was
performed (intramedullary pin of association and bone
plate). Firstly, we used an intramedullary pin Kirschner®
(Fio de Kirschner Ortovet™) introduced in a retrograde
manner for alignment of the bone fragments. And then
the fracture was fixed through the use of a straight
bone plate with 5 bolts, 3 bolts placed in the distal
and 2 proximal fragments. Thus, the approximation
was performed with continuous single muscle suture,
polyglycolic acid® yarn 4.0 (Acido Poliglicélico™) and
skin sutures with the same type of yarn, using for such
suture standard Wolff. At the end of the skin suture
was applied to an enamel layer to waterproof the area.

Heart rate (HR) was measured by the beep of
the arterial pulse, using for such a Doppler Ultrasonic
device, and its probe positioned in the right forelimb on
the axillary artery (Figure 3). The respiratory rate was
recorded by visual observation of patient respiratory
moves and body temperature through an esophageal
digital thermometer. The parameters recorded during
the procedure remained stable, with 4 breaths per mi-
nute during the first 30 min and then, the respiratory
moves observation was not possible. The HR remained
between 36 and 56 bpm and body temperature remai-
ned between 22.8°C to 24.3°C.

The duration of surgery and anesthesia was 105
and 160 min, respectively. At the end of the procedure,
the patient was immersed for 20 min in a bowl filled
with water which was coupled with a hose with oxygen
bubbling (Figure 4). Eight min after the immersion the

Figure 3. Using the ultrasonic Doppler with the probe positioned in the right
thoracic member on the axillary artery to heart rate monitoring in cane toad.

respiratory movements returned, however, with low
amplitude. Four h after the procedure, the patient had
already recovered, moving slowly and breathing being
viewed through the breadth of the thorax.

In the postoperative was administered morphi-
ne® [20 mg/kg, topically, BID, 2 days], enrofloxacin’
[Chemitril™ 2.5% - 10 mg/kg, SC, SID for 7 days],
and meloxicam? [Maxicam™ 0.2% - 0.4 mg/kg, SC,
SID for 4 days]. The animal was discharged from the
hospital 7 days after the surgery, and 14 days after,
the patient was clinically stable with good healing of
wounds access.

DISCUSSION

The skin of amphibians is an adaptation, due to
its high permeability and for being the most used way
to breath and perform osmotic balance. So, it is extre-
mely sensitive to dehydrate, requiring it to constantly
be wetted. As held in the present report, for patient
restraint, it is recommended to use humidified gloves
with water and without talc, due to the fact this can be
absorbed by the skin and cause physiological changes
during surgery or skin irritation [6,10,11,14,15].

We opted for the 12 h establishment of preope-
rative fasting, although some authors claim that amphi-
bians do not require pre anesthesia fasting, because the
larynx remains closed even during general anesthesia,
reducing the chance of false road [ 14]. However, some
authors recommend always performing fasting for
amphibians, the possibility, albeit rare, occurs during
anesthesia and regurgitation due to slow metabolism
of these animals [7,11].

General anesthesia in amphibians is recom-
mended for prolonged and painful procedures. Anes-
thesia is evaluated through the right in reflex (inability

Figure 4. Cane toad immersed in water with oxygen bubbling for anes-
thetic recovery.
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to be able to maintain their natural posture) [7,8] pain
and respiratory efforts associated with loss of corneal
reflex, and the withdrawal reflex is the last to disappe-
ar. As anesthetic depth increases, loss of abdominal
breathing, and decreased gular movement, which in
turn disappear when it reaches surgical plan, with all
reflections absent, leaving only the heart beats. At this
point, it is common to start with cutaneous respiration
to prevent hypoxia, as noted in the present report by the
lack of respiratory movement and the patient remained
stable during the procedure. It enhances the anesthetic
by dripping anesthetic on the patient’s body, and can
be removed from the anesthesia placing it in distilled
water with oxygen [3,7,10,14].

Although there is no consensus among authors,
because these animals are ectothermic, they should
keep these animals anesthetized with an ambient tem-
perature around 28°C [9]. An performed experiment
maintained the room at a temperature of approxima-
tely 26°C [8]; others recommend keeping between 15
to 23°C [3,14]. However, for other authors the ideal
temperature ranges from 21 to 25.4°C [12,15], and the
humidity should remain below 50% [15]. In this case,
the temperature in this patient during the procedure
ranged from 22,8°C to 24,3°C.

Ketamine is often used for chemical restraint in
amphibians [6,9] the induction and recovery time may
vary due to sensitivity and drug resistance [7,10]. In
these animals the drug may be administered intramus-
cularly, subcutaneously, intravenously or through the
dorsal lymphatic sacs. The recommended dosage varies
from 75 to 100 mg/kg [15], however, is described as a
dose of between 50 to 150 mg/kg [7]. In this study, we
used 60 mg/kg of premedication, and it was possible
to realize the induction in 10 min, and recover from
anesthesia in 4 h. If needed to strengthen with this drug
during anesthesia, it should be administered a single
dose more, as these animals have a slow metabolism
and differential, reducing the excretion of the drug,
and consequently delaying the patient’s return after the
procedure [1,2]. In this case report, only one dosage
of medication was required.

The tricaine methanesulfonate is the most
commonly used local anesthetic in fish and amphibians
in the United States of America reported that during
the anesthetic recovery, some patients had cyanosis
and dyspnea [3,5,7,11-13,15,16]. In a study that
was used ometomidate hydrochloride, and observed

cardiovascular effects like marked bradycardia, as
well as long-anesthetic recovery [2]. In the literature
it has not described the use of lidocaine in this kind of
patients. However, with the anesthetic protocol used
in the patient of this report, these cardio-respiratory
effects were not observed.

Inhalatory anesthesia can also be effective.
The sevoflurane, desflurane, as Isoflurane, used in the
patient of this report, can be supplied by camera [8],
noting that the animals use the skin for gas exchange.
Some species of amphibians are sensitive to gaseous
anesthetics, with skin irritation [4,7,11,14,15]. Howe-
ver, as soon as the animal in the present report, this
side effect is not observed when isoflurane is placed
on the skin frogs [10]. Topical administration of iso-
flurane can be quite effective in these animals, patients
submitted to anesthesia with this dermal medication
remained in surgical plan for 45 to 80 min [14,15], the
same time observed in this report.

Amphibians have opioid receptors and can be
used as non-steroidal anti-inflammatory [6,11]. The
morphine use causes analgesia with peak effect in 60
to 90 min. In these animals, the drug does not cause
appetite or behavioral changes as observed in other
species [7,11]. Both drugs were used in the reporting
patient, getting expected analgesia without presenting
withdrawal reflex, and little changes in cardiorespira-
tory parameters.

Using the heartbeat parameter is the simplest
way to monitor the anesthesia [14], and it can be
performed by electrocardiogram and use of Doppler
ultrasound (on heart or throat) [2,7,9,11,12]. Unlike
mentioned in the literature in this report, the Doppler
was placed on the axillary artery, getting a clear aus-
cultation. The animal bearing hypothermia, HR and
oxygenation also decrease [1]. As for monitoring of
respiratory frequency, it usually occurs through obser-
vation of primary respiratory movements, as performed
in this case.

Anesthetic recovery can take hours or even
days, whereas the excretion depends on the metabolism
rate of each patient. Reversal of anesthesia may be
made by placing fresh or distilled water and hydrogen
peroxide on the skin animal [7,9,14]. In the patient of
this report, the recovery was observed 4 h after the end
of the procedure.

The protocol used was effective, achieving
analgesia and surgical plan for the patient during the
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femur osteosynthesis. This report emphasizes the im-
portance of knowledge of an appropriate anesthetic
protocol and evaluation of vital parameters in different
species. The improvement of such information by the
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veterinarian provides a safe and adequate analgesic and
anesthetic procedure for the wellbeing of the patient.
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