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ABSTRACT

Background: Balanced anesthesia achieved with combinations of inhaled and injectable drugs administered systemically
or in loco-regional anesthetic blocks, is widely used in veterinary medicine. The use of anesthesia and/or local analgesia
has already demonstrated benefits in the performance of elective orchiectomy in different species, there is no literature that
evaluates the use of the maropitant intratesticular route. The present study evaluated the cardiorespiratory variables and
analgesia produced by intratesticular blockade with maropitant, lidocaine, or dextroketamine during the trans-operative
period along with the discharge and anesthetic recovery of dogs that underwent elective orchiectomy.

Materials, Methods & Results: Used twenty-four dogs from routine elective orchiectomy, considered healthy based on
the results of clinical and hematological tests. The animals were randomly divided into three groups and was applied in-
tratesticularly 2% lidocaine at a dose of 1 mg/kg (GL), 5% dextrocetamina at a dose of 2.5 mg/kg (GC), or 1% maropitant
at a dose of 1 mg/kg (GM). Anesthesia induction was performed with propofol (to effect), and stabilization of inhalational
anesthesia was achieved with 1.7 V% of sevoflurane diluted in 100% oxygen administered through a calibrated vaporizer
and appropriate anesthetic system based on the animal’s weight, being kept under spontaneous ventilation, After induc-
tion, we waited 10 min for stabilization of exhaled anesthetic concentration and then administered one of the treatments
intratesticularly. After five min from the local block the surgical procedure was started during up to 15 min. Heart rate
(HR), respiratory rate (RR), systolic arterial pressure (SAP), diastolic arterial pressure (DAP), mean arterial pressure
(MAP), oxygen saturation of hemoglobin (SatO,), end-tidal carbon dioxide partial pressure (EtCO,), end-tidal sevoflurane
concentration (EtSevo) in exhaled air, and body temperature (T°C) were measured before intratesticular administration of
the agent and at specific time points during surgery, in addition to assessments of analgesia and evaluation of discharge
and anesthetic recovery. Statistical analysis was performed using the Kolmogorov-Smirnov test (P > 0.10). The parameters
HR, RR, SAP, DAP, MAP, T, EtCOZ, and SatO2 were evaluated by analysis of variance (ANOVA), followed by the Scott-
Knott test (Software R® 3.2.0 - 2013), considering a significance level of P < 0.05. The results did not show inter-drug
differences for the evaluated variables.

Discussion: It was decided not to use premedication (MPA), so that we could accurately assess the analgesic effect of
drugs, lidocaine, dextroketamine and maropitant, on intratesticular block during elective orchiectomy. In this study we
demonstrated that these drugs promoted analgesia, because the trans-surgical values were relatively lower compared to
baseline and within physiological limits for the species. In addition, it was noted that local analgesia used was efficient
since even at the time of ligature and the incision spermatic cord which is described in the literature as the most painful part
of the surgical procedure. The post-anesthetic recovery and discharge were quick in the absence of MPA, local analgesia
without residual effects and the use of sevoflurane. The sevoflurane has a very low blood gas coefficient solubility, result-
ing in a recovery fast. Therefore, we can conclude that all of the drugs promoted analgesia and cardiorespiratory stability
as well as rapid anesthetic recovery for elective orchiectomy in this species.
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INTRODUCTION

Balanced anesthesia is widely reported in
Veterinary Medicine [37]. The use of intratesticular
block has been conventionally employed for elec-
tive orchiectomy [6,8,10,11,13,20,22,26,27,34],
and can reduce the pain and nociceptive responses
associated with castration [8,13,20,26]. Local
anesthetics such as lidocaine have already shown
proven benefits in intratesticular blocks or in the
spermatic cord [6,8,10,11,13,20,22,26,27,34];
similarly, the ketamine and dextroketamine, pro-
mote effects similar to those of local anesthetics
[17,18,38-40] and are effective at dosages of 2.5
mg/kg for intratesticular analgesia during elective
orchiectomy in dogs [8].

Maropitant was developed and approved be-
cause of its predominantly central-acting antiemetic
effect [29]. However, studies have shown that the
antiemetic dose (1 mg/kg) administered by the sub-
cutaneous (SC) route promoted a reduction in the
minimum anesthetic concentration (MAC) of inhaled
anesthetics in dogs and cats that underwent noxious
surgical stimulation [1,7,19,24,35]. Maropitant is a
neurokinin-1 (NK-1) receptor antagonist drug that is
used in the treatment of visceral [9,15,16,25,31,32]
and somatic [5,17,30] pain. Its peripheral effect has
been demonstrated in an experimental study model,
wherein it attenuated the effects of an NK-1 agonist
(GR73632) [5].

Based on the hypothesis that maropitant pres-
ents analgesic efficacy, the present study aimed to
evaluate and compare the cardiorespiratory variables
and analgesia produced by an intratesticular block, in
addition to evaluating discharge and anesthetic recov-
ery in dogs that underwent elective orchiectomy and
were anesthetized with sevoflurane.

MATERIALS AND METHODS

Animals

Twenty-four male dogs (mean weight, 9.95
+ 6.64 kg; mean age, 2.80 + 1.93 years) of different
breeds, were selected from among the patients rou-
tinely admitted to the UFMT Veterinary Hospital and
underwent elective orchiectomy. The animals were
selected after clinical and laboratory examinations
(complete blood count and urea, creatinine, alanine
aminotransferase [ALT], and albumin measurements)

and classified as ASA I according to the American
Society of Anesthesiology (ASA).

Experimental design

After solid and liquid fasting for 12 and 3 h,
respectively, baseline variables were measured: heart
rate (HR) was measured through auscultation with a
stethoscope; respiratory rate (RR) was determined by
assessing movements of the intercostal muscles; body
temperature (T°C) was measured with a digital clini-
cal thermometer' via the rectal route; systolic arterial
pressure (SAP), diastolic arterial pressure (DAP), and
mean arterial pressure (MAP) were determined us-
ing the non-invasive oscillometric method petM AP®?
with the cuff on the thoracic limb, above the carpus,
and covering 1/3 of the diameter of the limb. Subse-
quently, catheterization was performed through the
cephalic vein, and Ringer’s Lactate® (10 mL/kg/h)
and cephalothin* (20 mg/kg) were administered for
antibiotic prophylaxis. The animals were administered
propofol® (to effect) for induction, intubated with an
orotracheal probe suitable for their weight, placed in
a dorsal decubitus position under a thermal mattress
to maintain body temperature, and maintained under
general inhalation anesthesia with sevoflurane® diluted
in 100% oxygen and an anesthetic system adequate for
the weight of the animal under spontaneous ventilation.

After 10 min to stabilize the expired concentra-
tion of sevoflurane® at 1.7 V%, one of the following
agents was administered via the intratesticular route:
maropitant’ (1 mg/kg) (GM), lidocaine® (1 mg/kg)
(GL), and dextroketamine® (2.5 mg/kg) (CG). The
volume of the administered solution was divided into
three parts, of which one-third was administered to
each testicle and the remaining third was administered
subcutaneously at the surgical site. After 5 min of
the intratesticular application, the surgical procedure
was initiated and lasted for 15 min. At the end of the
surgery, the vaporizer was switched off and meloxi-
cam’ (0.2 mg/kg/IV) was administered. If the animals
presented sudden movements at the time of surgery,
propofol® (1 mg/kg/IV) as a rescue anesthetic was ad-
ministered, and if they showed a 20% increase in SBP
and HR compared with the baseline values, fentanyl®
(1 pg/kg/1V) [23] was administered as a rescue anal-
gesic. In order to reduce variations, the protocols used
in each animal were unknown by the anesthesiologist,
by the surgeon, and by the observer who assessed the
discharge and anesthetic recovery.
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Physiological variables

The sensors of the multiparametric monitor'”
were positioned as follows for measurement of cardio-
respiratory variables during the transoperative period:
Electrocardiogram electrodes!! were standardized in the
thoracic and pelvic limbs for HR monitoring in small
animals. The mainstream capnography sensor and anes-
thetic gas analyzer for the measurement of sevoflurane
concentration (EtSevo), expired CO, (EtCO,), and RR
were attached at the end of the orotracheal tube. The
pulse oximetry sensor was positioned on the tongue of
the animal to measure oxygen saturation in hemoglo-
bin (SatO,). The esophageal thermometer was used to
measure body temperature (T°C). SAP, DAP, and MAP
were measured by the non-invasive oscillometric method
petMAP®, with the cuff on the thoracic limb above the
carpus and covering 1/3 of the diameter of the limb.

During anesthetic maintenance, the above
variables were evaluated at baseline (MO0), during
intratesticular injection (M1), and at specific surgical
time points: skin incision (M2), exteriorization of the
first testis (M3), ligation of the pedicle of the first testis
(M4), exteriorization of the second testis (M5), ligation
of the pedicle of the second testis (M6), and beginning
of the suture (M7).

Anesthetic recovery

Assessments for discharge and anesthesia
recovery started soon after extubation and lasted until
complete recovery, with evaluations being performed at
15-min intervals using the modified Aldrete and Krou-
lik scale, which assessed the following variables: motor
activity, respiration, circulation, level of consciousness,
and coloration of the mucosa. Grades from 0 to 2 were
assigned for each variable according to the degree of
functional recovery, with patients who obtained a score
of at least 8 being eligible for discharge [3].

Statistical analysis

Statistical analysis was performed using the
Kolmogorov-Smirnov test (P > 0.10). The parameters
HR, RR, SAP, DAP, MAP, T, EtCO,, and SatO, were
evaluated by analysis of variance (ANOVA), followed
by the Scott-Knott test (Software R® 3.2.0 - 2013),
considering a significance level of P < 0.05.

RESULTS

For the variables HR, RR, DAP, T°C, and SatO,,
no statistically significant differences were observed

between the groups, but the values for SAP, MAP, and
EtCO, showed significant differences between groups; in
the GM group, the SAP at M2 and MAP at M4 were lower
and the EtCO, at M1 was higher than the corresponding
values in the other groups evaluated (Table 1). Although
the statistical significance of differences between the
values obtained at different time points was not verified,
the values evaluated during anesthesia maintenance were
relatively lower than those obtained at baseline.

In the evaluation of discharge and anesthetic
recovery, the mean duration of extubation + standard
deviation was 1.62 +0.74,1.62 +1.06,and 1.62 +0.74
min in the GM, GL, and GC groups, respectively. The
values were similar between the groups and showed no
significant intergroup differences. In addition, all the
animals obtained the necessary note for discharged as
soon as the first 15 min after extubation.

DISCUSSION

In order to ensure that only the effect of the
local analgesic block was assessed during evaluations
performed in the trans- and postoperative periods, ap-
plication of the pre-anesthetic medication (MPA) was
not performed. Additionally, a 15-min interval was
added after induction with propofol, so that there was
no influence of this drug during maintenance. This
allowed stabilization of inhalational anesthesia and
evaluation of sevoflurane and local blockade during the
maintenance and post-anesthetic period, in contrast to
other studies [13,20,26] that used preemptive analgesia,
which can interfere with subsequent evaluations.

The values of physiological variables, such
as the dose-dependent cardiorespiratory depression
and peripheral vasodilation, are known to decrease as
a result of general anesthesia [21]; thus, it can be af-
firmed that the reduction in the variables observed in
this study in relation to the baseline values is expected
and irrelevant, since they remained within the accept-
able limits for animals under general anesthesia.

Although the method used to measure blood
pressure (BP) is not considered a “gold standard”, it
accurately identifies normotensive and hypertensive
animals [33]. In this study, the variables were main-
tained within the accepted physiological levels for this
species due to the low dose of anesthetic employed
and the efficiency of the anesthetic block used, which
produced adequate analgesia for the procedure, cor-
roborating with the existing literature [21].
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Table 1. Mean values and standard deviations of the physiological variables, namely, heart rate (HR), respiratory rate (RR), systolic arterial pressure
(SAP), diastolic arterial pressure (DAP), mean arterial pressures (MAP), body temperature (T°C), partial pressure of carbon dioxide (ETCO,), and oxygen
saturation in hemoglobin (SatO, ), in dogs that were anesthetized with sevoflurane and subsequently received intratesticular administration of 1% maropitant
citrate at a dose of 1 mg/kg (GM), 2% lidocaine at a dose of 1 mg/kg (GL) and 5% dextroketamine at a dose of 2.5 mg/kg (GC) for elective orchiectomy.

Variable Group  Basal Moment

MO M1 M2 M3 M4 M5 M6 M7
GC 13425 11338 122.88 120.50 120.00 119.00 114.38 11525 113.62
HR (bpm) GL 133.50 115.12 117.25 11338 111.25 114.62 108.38 112.12 107.62
GM 13475 119.38 119.62 114.00 116.38 118.00 116.12 113.75 114.38
GC 35.25 11.88 15.62 16.50 12.88 12.50 12.25 11.50 12.25
RR (mpm) GL 39.25 19.50 18.62 17.00 16.50 14.50 16.62 16.62 15.00
GM 36.75 20.12 16.50 13.00 12.38 12.25 10.12 12.38 11.88
GC 138.75 128.50 133.00 124.75a 133.25 132.25 130.50 131.00 131.62
SAP (mmHg) GL 151.12  135.62 131.88 135.12a 132.50 130.75 133.62 135.62 130.88
GM 135.00 131.88 130.38 120.12b 125.25  127.50  129.50 129.62 132.62
GC 98.12 69.50  79.12 79.75 84.12 89.38 93.50 93.00 90.50
DAP (mmHg) GL 97.88 76.25 78.75 84.00 80.38 82.25 81.50 82.62 85.38
GM 93.50 86.38 82.62 81.88 83.00 82.50 83.25 82.12 86.12
GC 120.50  91.00 103.62 101.88 106.62 107.62a 105.62 111.75 112.25
MAP (mmHg) GL 11438 96.88 103.12 10425 102.88 105.00a 100.50 104.75 103.88
GM 120.38  100.12  99.88 92.00 96.12  92.00b 101.88  96.62 99.12
GC 38.62 38.26  38.11 38.09 38.02 37.99 37.95 37.92 37.86
T (°C) GL 38.74 38.16  38.16 38.14 38.10 38.09 38.08 38.06 38.04
GM 38.55 38.33 38.16 38.11 38.04 38.00 37.94 37.92 37.94
GC --- 37.50 36.38a  41.75 42.38 41.00 41.25 40.88 41.00
ETCO, GL --- 38.75 39.12a  38.50 38.50 38.38 37.88 38.12 38.00
GM --- 41.50 42.25b  40.62 40.88 40.25 41.12 40.62 40.75
GC --- 99.88  99.62 99.75 99.75 99.75 99.75 99.75 99.75
SatO, (%) GL --- 99.75  99.75 99.75 99.38 99.75 99.75 99.75 99.38
GM --- 99.75  99.62 99.62 99.38 99.50 99.50 99.50 99.38

Mean values followed by the same letter do not differ from each other at a 5% level of significance.

Hypothermia, which can prolong the anesthetic
recovery time [20], may also occur during anesthesia
as a function of surgical time, drug action at the ther-
moregulatory center, reduction of metabolism, and
responses to surgical stimuli, but these risks were
reduced by maintenance with the use of a thermal
mattress, allowing the temperature of the animals to
be maintained between 37.5°C and 39°C [4].

The SatO2 and EtCO2 values were not evalu-
ated at baseline due to the difficulty in evaluation
since the animals were conscious, but all values re-
mained within the allowable ranges during anesthetic
maintenance, indicating that there was no respiratory
depression.

All the variables evaluated were related to spe-
cific surgical times, since suture ligation and incision
are described as the moments of greater nociception

in this type of surgical procedure [36]. After the intra-
testicular block, an interval of 5 min was maintained
before starting the surgical procedure to account for the
latent period of the infiltrating drugs applied: lidocaine,
3-6 min [2]; ketamine or dextroketamine, 2 min [17];
and maropitant, less than 5 min [5].

In addition, the surgical time was standard-
ized to 15 min to avoid extrapolating the time of
action of the drugs in the testicles, since a previous
study evaluating the permanence of intratesticular
radioactive lidocaine in piglets observed enough
analgesia for incision of the spermatic cord with
a procedure time less than 20 min [28]. Therefore,
surgical time was considered during elective orchiec-
tomy so that the effect of the different drugs applied
by this route can be used effectively, as reported by
other authors [13].
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There are few studies on the analgesic effects
of maropitant, and there is no description in the litera-
ture of its use by the intratesticular route. However, its
analgesic effect has been reported through other routes,
e.g., when it was used intradermally in an experimen-
tal model with gerbil [5]. It has also been reported
to show satisfactory analgesia for ovariectomy (OH)
with a single pre-operative dose of 1 mg/kg that was
administered through the SC route in cats and dogs
[19,24], and showed analgesic potential similar to
morphine [19]. Due to the lack of information on the
ideal intratesticular dose, we decided to use the same
dose as that used by the previously mentioned authors.

EtSevo was maintained at 1.7% based on a
pilot study, which showed a decrease of approximately
27% of MAC for the species in question, being 2.36
+ 0.46 V% [14]. This decrease could be attributed to
the technique of balanced anesthesia, whereby the
requirement of an inhalation anesthetic was reduced
by an intratesticular block with lidocaine [8,13,20]
or dextroketamine [8]. The local analgesic effect of
maropitant has been verified by confirmation of NK-1
receptors in the periphery [5,12,30], which confirm its
analgesic characteristics by promoting a reduction in
CAM in dogs receiving nociceptive stimuli [1,7,19,35].

The findings of this study affirm that there
was adequate transoperative analgesia for the surgical
procedure in all the groups, since none of the patients
needed rescue anesthesia or analgesia despite the low
concentrations of inhaled anesthetic used. Finally, rapid
recovery may be justified by the absence of MPA, local

analgesia without residual effects, and use of sevoflu-
rane, which has a very low blood-gas solubility coef-
ficient [14] that results in faster recovery. The results
showed that in comparison with the use of lidocaine or
dextroketamine, the application of maropitant by the
intratesticular route is an analgesic technique that can
be used effectively in dogs undergoing elective orchi-
ectomy and can also promote high cardiorespiratory
stability and rapid recovery of anesthesia.
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