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ABSTRACT

The number of wandering animals in large urban centers is increasing,
and the cat population is quite significant. Pre-pubertal sterilization
promotes early reproductive failure of the animal; reduces the
development of pathologies related to the reproductive tract, in addition of
other advantages. However, anesthesia in prepubertal animals is still a
challenge and the usage of opioids in those patient has been questioned
due to the occurrence of hypotension in some cases. Accordingly, it is
necessary further studies to verify the consequences of the use of opioids in
these animals. Therefore, the present study had as objective to evaluate
the effectiveness of the use of Tramadol in prepubescent queens submitted
to ovariohisterectomy. Eight females of the feline species, aged between
two and four months, were used. The queens were randomly divided into
two groups (Control group and Tramadol group), consisting of four animals
each. During the transoperative period, body temperature, respiratory
rate, heart rate and oxygen saturation, and noninvasive blood pressure
had been monitored. They have been measured immediately prior to
administration of anesthetic drugs (T0 – Control) and every 4 minutes
during 20 minute of transoperative period (T4, T8, T12, T16, T20); heart
rate parameters; respiratory rate, body temperature, oxygen saturation
level and systolic blood pressure (SBP). The Tramadol group presented
lower values – of heart rate and respiratory rate when compared to those
obtained in the Control group in the periods from T0 to T8. In all analyzed
moments body temperature and oxygen saturation did not reveal
significant difference between the two groups; with values – between 35.6°
C and 37.7° C and 78.5% and 90.25%, respectively. In this study it was
possible to conclude that Tramadol was efficient in analgesia after surgical
sterilization of prepubertal cats, without causing significant hypotension.
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Introduction
The number of dogs and cats has increased intensively in recent
years, especially stray animals in large urban centers. Some measures
should be taken to reduce the number of abandoned animals, such as:
community awareness and animal sterilization projects, aiming population
control. A major consequence of the large number of wandering animals is
the transmission of zoonosis, which has great relevance for public health,
mainly by the transmission of leishmaniosis, rabies disease, leptospirosis,
toxoplasmosis, heartworm disease, among others (ALVES, 2005).
Mass sterilization campaigns have been carried out, aiming the
population control of the wandering animals in order to offer greater
security to the entire population. Surgical sterilization of animals is a
definitive alternative, safe, and efficient method for reproductive control
(DE LACERDA et al, 2010; MACEDO, 2011). This practice also reduces the
incidence of hormone-dependent tumors, as well as pathologies that affect
the organs related to reproduction. In addition, sterilized animals can be
more easily adopted, which contributes even more to this population control
(ALVES, 2005). However, there is controversy over the ideal age at which
sterilization can be performed because of the physiological and anatomical
differences that exist between young and adult animals. The physiological
differences are present in the respiratory, cardiovascular, hepatorenal,
metabolic and thermoregulatory systems between puppies and adults of
dogs and cats (ALEIXO et al, 2017).
A possible relation of sterilization in prepubertal animals has been
reported and includes urinary incontinence, obesity and exaggerated growth
due to delayed closure of the bony epiphyses, among others (MACEDO,
2011). However, sterilization of prepubertal females has the following
advantages: mammary tumor prevention, pyometra treatment, uterine and
ovarian tumors, metritis, ovarian cysts, vaginal prolapse, uterine torsion,
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and vaginal hyperplasia among others (FOSSUM, 2015). In addition,
castration before the first estrus ensures infertility, and is very relevant
mainly in wandering cats since they are pluriparas and seasonal poliestric
(JOHNSTON et al, 2001).
The choice of analgesia and anesthesia to be applied to these animals
should be cautious. Opioids produce good analgesia; however, they produce
sedation

and/or

gastrointestinal

excitation,
motility,

and

respiratory
may

also

depression
promote

and

changes

reduced
in

body

temperature (HALL & CLARK, 1991). In puppies, the use of opioids can
cause sinus bradycardia and respiratory depression (LICHTERLER, 2014).
Therefore, the recommended dose of opioids for these patients is reduced to
50% of the adult dose (GRAND & DUNLOP, 1991).
Despite those facts; the benefits offered by sterilization at this age are
still greater than the disadvantages, and therefore the need for studies
evaluating new anesthetic protocols that offer better well being to the
animals sterilized early. Therefore, the objective of this study was to
evaluate two anesthetic protocols during the transoperatory period of
prepubertal queens submitted to ovariohisterectomy.
Material and methods
It has been used 8 female cats, without breed choice, considered
healthy after clinical and laboratorial exams, weight between 1 and 1.8 kg
and age between 2 and 4 months old. This study has been developed after
ethical committer approval and all the animals were included with owner's
authorization. The females were submitted to 6 hours food and water
fasting and allocated randomly in two groups (control and Tramadol) with 4
animals each group.
The animals from the control group received as preanesthetic,
induction and maintenance medication the association of
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acepromazine and 10 mg/kg of tiletamine/zolazepam. The animals from the
group Tramadol received the same protocol, in addiction of 2 mg/kg de
Tramadol. For booth groups, all the drugs were allocated at the same
syringe and administrated by intramuscular route.
After check that the animals were in anesthetic plane, the animals
were positioned in dorsal recumbency, trichotomy and asepsis were
performed

as

usual.

Then,

all

the

animals

were

submitted

to

ovariohisterectomy using the technique described by Fossum (2015).
The following parameters: heart rate (FC); respiratory rate (FR), body
temperature (TC), oxigen saturation level (SPO2) and systolic arterial
pressure (PAS) were checked imediately before the drugs administrations
(Time 0 or T0) and after every 4 minutes during the 20 minutes of surgery,
being after 4 minutes (T4), 8 minutes (T8), 12 minutes (T12), 16 minutes
(T16) and 20 minutes (T20). The evaluations were performed by a
multiparametric monitor (model Bioease- bio pact 6 vet) who provided, by a
clamp on the animal’s tongue, the parameters FC and SPO2 and by the
oscillometric method provided PAS. The FR (respiratory frequency) was
evaluated by observing thoracic movements and breaths per minute. The
data was submitted to statistical analysis by the program SAS, using the
ANOVA and Tukey tests. Significance was set for p>0,05.
Results and discussion
According to Biebuyck (1990), the incorrect treatment of pain might
produce negative effects on the cardiovascular, respiratory, gastric,
neuroendocrine and immune systems.
The heart rate on the animals from the control group reveal average
of 206.5 bpm at T0; 234.25 bpm at T4; 239.75 bpm at T8; 195.75 bpm at T12;
189.5 bpm at T16 e 183.5 bpm at T20, while the group Tramadol had an
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average of 203.75 bpm at T0; 211 bpm at T4; 214.25 bpm at T8; 216.5 bpm
at T12; 201.75 bpm at T16 and finally 197.75 bpm at T 20.
Only T4 and T8 have shown statistical significance between the
Tramadol and Control groups, being the heart rate of the control group
higher at those two evaluations. During the other evaluations, the difference
among values were minimal, not being considered statistically significant.
Those data are shown at figure 01.
The respiratory rate during the transoperative presented on the
control group was at T0: 35 mpm; 31 mpm at T4; 35mpm at T8; 28mpm at
T12; 26.5mpm at T16 and 33mpm at T20. The group Tramadol presented at
T0 the rate of 26mpm; 21.5mpm at T4; 24.25mpm at T8; 24.5mpm at T12;
23.5mpm at T16 and 29.5mpm at T20. Only T0 and T8 have shown
statistical significance between the Tramadol and Control groups, being the
rates of the Tramadol group lower at those two evaluations. The respiratory
rate data is presented at figure 02.
Likewise the striking feature of the opioids, Tramadol causes
respiratory depression, but it is still smaller than the caused by morphine,
according to a study made by Mastrocinque and Fantoni (2003),

who

evaluated the use of these two drugs on the postoperative of bitches
undergoing ovariohisterectomy, and verified the advantages offered by
Tramadol overlaps its negative effects. It is also important to emphasize
that pain causes tachypnea in cats (Beata et al., 2007), reaffirming the
analgesic effect of Tramadol, since it caused inferior FR on animals who
received this drug.
It is also important to emphasize that the surgical time T4 and T8
corresponds to the surgical access of abdominal cavity and localization of
ovarian pedicle, circumstances that causes higher pain stimulation,
meaning grater analgesia on animals receiving Tramadol.
According to De Monte et al., (2017) and Saliba et al., (2011), in the
presence of pain, there is an increase of oxygen consumption by the
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myocard, increasing the heart work; what can be demonstrated by the heart
rate increase. Therefore, it was possible to observe that Tramadol offered
greater analgesia, justifying a lower heart rate at this group.
Nowadays, Tramadol is one of the most used opioids in the veterinary
medicine designed to pain treatment in dogs. This drug has been revealed
advantages over the traditional opioids due to a small incidence of adverse
effects (SHIPTON 2000), and longer effects if compared to more powerful
opioids like morphine (MARTINS ET AL. 2010; VETTORATO ET AL. 2010).
Despite these advantages, there are few reports in the veterinary medicine
about the efficiency of Tramadol during postoperative pain control in dogs.
In a previous study, Tramadol has provided decent analgesia for bitches
undergoing ovariohisterectomy according to Mastroncinque & Fantoni
(2003).
The temperature at the Tramadol group was 37.7 ºC at T0; 37.5 ºC at
T4; 37.4 ºC at T8; 36.8 ºC at T12; 36.7 ºC at T16 and 36,.6 ºC at T20,
meanwhile the control group presented 37.5 ºC at T0; 37.,3 ºC at T4; 36.9 ºC
at T8; 36.5 ºC at T12; 36.3 ºC at T16 and 36.1 ºC at T20 (picture 03). There
was no significant difference on postoperative temperature among the
evaluations done. Therefore, we can conclude that in the present study,
Tramadol has not caused hypothermia in pre pubertal dogs, as mentioned
previously by Zago (2013), that has demonstrated that opioids might cause
hypothermia in puppies. According to Soares et al., (2015) small size
animals have a better chance to show hypothermia after surgery due to
smaller corporal area to heat exchange. However, this is more common after
long time surgeries, and since the average surgical time was 20 minutes, it
is justified no statistical difference between the two groups.
It was possible to verify on this study the SPO2 rates at Tramadol
group showed from 88,25 to 90,25%, at control group the range was from
78,5% to 95,25% for every time. Therefore, there has been no significant
difference between the groups, which means that Tramadol has not caused
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bradycardia, so the oxygenation showed stable, not causing SPO2
alterations (Figure 4).
According to Beata et al., (2007) cats might show many sudden
signals related to the state of anxiety and stress such as tachycardia,
mydriasis, tachypnea, increase of strength and muscular contractions,
vocalization, changes on corporal and facial expressions and also alterations
of arterial pressure rates. The pain causes increase on liquid retention and
activation of renin-angiotensin system, which lead to higher arterial
pressure and decreases renal perfusion (LESTER; GAYNOR, 2000).
Following the same condition, similar heart rate alteration has been
observed on the arterial pressure data at the present study. Due to this
dependence from the heart rate, the arterial pressure creates during the
cardiac cycle (set of events between one beat and the next beat) a peak
vascular distension wave. This wave shows during the heart contraction
(systole) a peak (arterial systolic pressure – PAS) of 110 to 160 mmHg in
dogs and 160 mmHg in cats and during the cardiac relaxation (diastole) a
minimal peak (diastolic arterial pressure – PAD) of 70 to 90 mmHg in dogs
and cats, values that match the ones found by Anjos et al., (2014) and the
present study.

Figure 01: Graphic representation of average
heart rates (bpm) during transoperative of pre
pubertal
female
cats
undergoing
ovariohisterectomy.

Figure 02: Graphic representation of average
respiratory rates (bpm) during transoperative of
pre
pubertal
female
cats
undergoing
ovariohisterectomy.
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Figure 03: Graphic representation of average of
rectal
temperature
rates
(°C)
during
transoperative of pre pubertal female cats
undergoing ovariohisterectomy.
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Figure 04: Graphic representation of average
oxygen saturation (%) during transoperative of
pre
pubertal
female
cats
undergoing
ovariohisterectomy.

Figure 05: Graphic representation of average
arterial
pressure
rates
(mmHg)
during
transoperative of pre pubertal female cats
undergoing ovariohisterectomy.

Conclusion
At the present study, the animals that received Tramadol revealed
inferior values of heart rate and respiratory rate during the transoperative
period. However, the other parameters (SPO2 and rectal temperature) did
not show statistical difference between the Tramadol and Control group.
Therefore, we can conclude according to superior advantages on the majority
of analyzed parameters that Tramadol can be used in the anesthesia of pre
pubertal cats, offering analgesia and welfare for the animals during the
transoperative.
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Eficácia do uso de tramadol na analgesia de gatas pré púberes
submetidas à ovariohisterectomia
Resumo: É crescente o número de animais errantes nos grandes centros
urbanos, sendo a população de felinos bastante significativa. A
esterilização pré púbere promove de forma precoce a incapacidade
reprodutiva do animal; reduz o desenvolvimento de patologias
relacionadas ao trato reprodutivo, além de outras vantagens. Entretanto a
anestesia em animais pré púberes ainda é um desafio e o uso de opióides
nestes pacientes tem sido questionado devido a ocorrência de hipotensão
em alguns casos. Sendo assim tornam-se necessários estudos para
verificar as consequências do uso de opióides nestes animais. Portanto, o
presente estudo teve como objetivo avaliar a eficiência do uso de Tramadol
em gatas pré-púberes submetidas à ovariosalpingohisterectomia. Foram
utilizadas oito fêmeas da espécie felina, com idade entre dois e quatro
meses. As gatas foram divididas aleatoriamente em dois grupos (grupo
Controle e grupo Tramadol), constituídos de 4 animais cada. Durante o
trans operatório foram avaliadas a temperatura corporal, frequência
respiratória, frequência cardíaca e saturação de oxigênio e pressão arterial
não invasiva. Foram aferidos imediatamente antes da administração das
drogas anestésicas (T0 – Controle) e a cada 4 minutos durante o
transoperatório de 20 minutos (T4, T8, T12,T16, T20); os parâmetros de
frequência cardíaca; frequência respiratória, temperatura corporal, nível
de saturação de oxigênio e pressão arterial sistólica (PAS). O grupo
Tramadol apresentou valores de frequência cardíaca e respiratória
inferiores quando comparados com os obtidos no grupo Controle nos
períodos de T0 até o T8. Em todos os momentos analisados a temperatura
corporal e saturação de oxigênio não revelaram diferença significativa
entre os dois grupos; sendo que os valores se mantiveram entre 35,6°C a
37,7°C e 78,5% a 90,25% respectivamente. Neste estudo foi possível
concluir que o Tramadol foi eficiente na analgesia após esterilização
cirúrgica de gatas pré púberes, sem causar hipotensão significativa.
Palavra-chave: opióide, esterilização, felinos, felis catus.
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