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ABSTRACT
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Objective: A randomized, blinded clinical study was conducted to evaluate ketofol (Ketamine +
Propofol combination) anesthesia in 12 entire male mongrel dogs sedated with either acepromazine (ACP) or medetomidine.
Materials and Methods: Group A (6) dogs were pre-medicated with ACP and Group B (6) dogs
with medetomidine. Anesthesia was induced and maintained using ketofol (ketamine and propofol). Routine open pre-scrotal castration was performed. Sedation score and ease of arousal
were assessed and recorded. Duration and depth of anesthesia were evaluated using apnea
and the absence of palpebral and pedal reflexes, attempts to stand up, and muscle tremors and
post-operative pain. Simple statistics were compared using Student t-test and Mann–Whitney test
(p < 0.05).
Results: Medetomidine-sedated dogs had higher sedation scores compared to ACP-sedated dogs.
Medetomidine-ketofol produced significantly (p < 0.05) longer duration of anesthesia (24.5 ± 3.1
min) compared to ACP-ketofol (10.0 ± 4.4 min). Sixty-seven percent of dogs anesthetized with
ACP-ketofol required top up with ketofol to complete the castration. However, none of the Medketofol anesthetized dogs required top up. Med-ketofol produced a more profound depth of anesthesia and smoother recovery from anesthesia compared to ACP-ketofol. Med-ketofol (median
score 6) attained better overall post-operative analgesia compared to ACP-ketofol (median score
7), though not statistically significant (p = 0.25). Although both protocols provided adequate anesthesia for castration, top up was required to complete the operation in more than half of ACPketofol anesthetized dogs, making Med-ketofol a better protocol.
Conclusion: The study recommends the use of Med-ketofol anesthesia for castration in a dog,
and post-operative analgesia to be administered with either protocol, but more so in ACP-ketofol
anesthetized dogs undergoing castration.
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Introduction
Premedication is commonly used to reduce anxiety and
sedate dogs and cats. Acepromazine antagonizes dopamine centrally, produces sedation, relaxes the muscle, and
reduces spontaneous activity, produces no analgesia, and
has no reversal agent. Acepromazine at 0.05 mg/kg intravenously produces sedation within 10 min [1,2].
Medetomidine is a widely used alpha-2-adrenoceptor agonist with rapid onset of sedation, analgesia, and
muscle relaxation following intramuscular administration to dogs and cats. Administration to dogs at 30 µg/kg,
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intramuscularly, provides significant sedation that is evident within 5 min and lasts for 1–2 h [1]. It also produces
analgesia and muscle relaxation and substantially reduces
the amount of injectable and inhalational anesthetic
required to induce and maintain anesthesia when used as
a premedicant [3].
Ketamine is a dissociative anesthetic described as a competitive N-methyl-D-aspartate (NMDA) receptor antagonist
and at very low doses contributes to analgesia by minimizing
central nervous system (CNS) sensitization [4]. Ketamine is
more useful for anesthesia and post-operative analgesia in
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integumentary and superficial musculoskeletal surgery [5]
and is associated with increased muscle tone, spontaneous
movement, violent recoveries, and convulsions.
Propofol, a slightly water-soluble phenolic compound,
induces depression by increasing the effects of the inhibitory neurotransmitter gamma-aminobutyric acid and
decreasing the brain’s metabolic activity. It inhibits NMDA
receptors by modulating channel gating [1]. Although associated with post-induction apnea [6], it produces smooth
recovery, especially when combined with alpha-2-adrenoceptor agonists [7,8].
Combination of ketamine and propofol in a predetermined ratio [1:1 to 3:7(mg)] produces a mixture called
ketofol. The propofol in the admixture provides rapid and
smooth induction, maintenance of anesthesia and recovery from anesthesia, and analgesic effects from ketamine.
However, propofol results in a dose-dependent drop in
respiratory rate and mean arterial pressure [9,10,11].
Veterinarians perform anesthesia and surgery in most
practices in developing countries that have resources such
as anesthetic machines and monitors and trained veterinary nurses. A less technically demanding protocol with
minimal intraoperative monitoring, adequate anesthesia
and analgesia is desirable. Total intravenous anesthesia
with ketofol is widely used globally. However, inadequate
knowledge, skills, and experience have limited its application in Kenya. Data on anesthesia and post-operative
analgesia properties of ketofol in medetomidine- or acepromazine (ACP)-sedated dogs are not at sufficient level.
This study aimed to evaluate ketofol anesthesia in medetomidine- or ACP-sedated dogs.

Materials and Methods
Ethical approval

This experiment was approved by Biosafety, Animal Use
and Ethics committee. REF: FVM BAUEC/2016/93. The
experiment observed proper animal welfare and did not
adversely affect the animals, and dogs were re-homed after
completion of the experiment.

of the Faculty of Veterinary Medicine’s Animal Hospital.
Once acquired, dogs were subjected to routine clinical
examination to screen them for the presence of any disease. Only dogs free from clinical disease(s) were used in
this study. The dogs were housed in individual kennels at
the Department of Clinical Studies and fed on commercial
dog ration once daily. Water was provided ad libitum.
All animals were dewormed using a broad spectrum
dewormer (Vermic Total®, Laboratorios Microsules,
Uruguay) and ectoparasites were controlled using an acaricide (Steladone®, Zagro Singapore PTE Limited) once a
week. Dogs were allowed to acclimatize to their new environment for a period of 2 weeks before enrollment in the
study. During the acclimatization period, dogs were subjected to weekly clinical examination and regular interactions to get them used to handling and manipulation. The
12 dogs were randomly assigned via a computer-generated
random number table to two treatment groups of six dogs
each. The two groups were designated as Group A and B.
Experimental drugs and dosages

The following drugs were used in this study at the specified dosages:

a. Acepromazine maleate (0.1 mg/kg body weight)
(Aceprom Inj, Centaur Labs, Isando, South Africa)
was administered intramuscularly to sedate the dogs
in Group A.
b. Medetomidine (0.02 mg/kg body weight) (Domitor®
1 mg/ml, Orion Pharma, Vetoquinol, United Kingdom)
was administered intramuscularly to sedate the dogs
in Group B.
c. Ketofol (4.0 mg/kg body weight) was administered
intravenously to induce and maintain anesthesia in
all dogs. Ketofol was prepared in a ratio of 1:1 by
mixing 2 mg/kg body weight of ketamine (Ketamine
Hydrochloride injection USP, Rotexmedica, Trittau,
Germany) and 2 mg/kg bodyweight of propofol
(Propofol® Lipuro 1%, B Braun, India) in the same
syringe.

Study design

Treatment 1

This was a prospective, blinded experimental study in
which 12 male dogs were randomly allocated into two
groups A and B of six animals each. Dogs in group A were
anesthetized using ACP + ketofol, while those in group
B were anesthetized using medetomidine + ketofol.
Anesthesia was followed by routine castration and evaluation of parameters.

Each of the six dogs in group A was premedicated using ACP
(0.1 mg/kg body weight) administered intramuscularly
and anesthesia was induced and maintained using ketofol
(4.0 mg/kg body weight) administered intravenously.

The experimental animals

Twelve male mongrel dogs were used in this study. The
dogs were acquired from willing owners within the vicinity
http://bdvets.org/javar/

Treatment 2

Each of the six dogs in group B was premedicated using
medetomidine (0.02 mg/kg body weight) administered
intramuscularly and anesthesia was induced and maintained using ketofol (4.0 mg/kg body weight) administered intravenously.
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Experimental procedure
Food and water were withheld from each dog 12 h before
the surgery as a routine pre-anesthetic preparation. Each
dog was weighed before the experiment using a digital
weighing scale (Momert® Large Pet Scale, Scandivet). The
sedation and pain scores, pedal and palpebral reflexes
were assessed before sedation (baseline values). Dogs in
Group A were sedated with ACP (0.1 mg/kg), while those
in Group B were sedated with medetomidine (0.02 mg/kg)
administered intramuscularly into the lateral thigh muscle. The investigator was blinded to treatments so as to
reduce any bias. Each dog was muzzled and restrained by
an assistant during the injections.
Ten minutes after premedication, an intravenous catheter was placed into the cephalic vein of the right forelimb
of each dog. The pre-scrotal area for each dog was then
shaved, scrubbed, and disinfected with 70% ethyl alcohol in
preparation for an aseptic surgery with the dog restrained
in dorsal recumbency by an assistant. Anesthesia was
induced by injecting ketofol intravenously, 30 min after
administration of the respective sedative. The pre-calculated dose of ketofol in each dog was administered slowly
as a bolus and this was followed by endotracheal intubation. Following induction and intubation, dogs were moved
from the preparation room to the theatre and positioned
on a surgical table in dorsal recumbency with the limbs
loosely secured onto the surgical table. A multi-parameter
physiological monitor (S. cure, Silverline Meditech Private
Limited, S.G. Highway, Ahmedabad, Gujarat, India) was
used as an aid for anesthesia monitoring. Dogs were monitored until the restoration of the laryngeal reflex (indicated
by coughing) following which, ketofol top up at a standardized dose (50% of the induction dose) was administered
intravenously as a bolus to all dogs. In case where surgery
would not be completed without an extra top up from the
prior mentioned, then ketofol 25% of the induction dose
was prepared for administering intravenously upon need.
Orchiectomy (castration) was then performed routinely.
Warm lactated Ringer’s solution (RL, Compound sodium
lactate intravenous infusion, REG KE: H2010/21423/585,
Abacus Parenteral Drugs Ltd, Uganda) was administered
intravenously via the same preplaced catheter at 10 ml/
kg/hr to each dog throughout the period of anesthesia
until the animal was extubated.
Evaluation of sedation and anesthesia

The sedation score was assessed every 5 min from the
time of injection of the premedicant using a previously
described protocol of Tsai et al. [12]. During the sedation
period, dogs were monitored in the preparation room for
ease of arousal from normal movement or noise in the
room.

http://bdvets.org/javar/

Anesthesia was assessed using duration of anesthesia,
extubation time, and time standing. Dogs were assessed for
apnea following induction with ketofol. Furthermore, the
depth of anesthesia was evaluated by assessing the pedal
and palpebral reflexes during anesthesia. Duration of anesthesia was defined as the time between induction of general
anesthesia and the first ketofol top up. The endotracheal
tube was removed when the laryngeal reflex (indicated by
coughing) was restored. Extubation time was defined as the
time from intubation to the time when the endotracheal
tube was removed. Presence or absence of the pedal reflex
(based on limb withdrawal or non-withdrawal, respectively) was obtained by application of firm pressure on the
interdigital skin of either hindlimb of the treatment animals
while under general anesthesia. Furthermore, the onset
and duration of absence of the pedal reflex were noted for
each dog in both treatment groups. The palpebral reflex
was evaluated by running a finger along the eyelashes of
the dogs while under general anesthesia in both treatment
groups. The presence or absence of the reflex was determined by the presence or absence of blinking/movement of
eyelids, respectively. In addition, the duration of absence for
both palpebral and pedal reflexes was noted for each dog in
both treatment groups. During recovery, dogs were monitored for tremors by observation. Furthermore, attempts to
stand unaided were counted and noted for each dog.
Assessment of post-operative pain

Post-operative pain was assessed based on changes in animal behavior, using the Short Form Glasgow Composite
Pain Scale [13].
Animal behavior characteristics evaluated included
posture, comfort and vocalization, attention to the wound,
demeanor and response to humans, mobility, and response
to touch. The four parameters: comfort, vocalization, posture,
and attention to the wound were evaluated by the observation of the dog. Response to touch was evaluated by applying
gentle pressure 2 inches from the wound margin. Mobility
was evaluated by putting the dog on a lead and walking out
of the examination room. The scores obtained for the component categories of the pain scale were summed to get a total
pain score. The minimum possible total pain score obtainable using this scale is 0, while the maximum possible pain
score is 24. Post-operative total pain scores at each observation were recorded based on the classification by Tsai et al.
[12]. Pain was assessed before sedation (baseline) and then
at 1, 2, 4, 8, and 24 h post-operatively. There was a pre-determined criterion for exclusion of any dog from the study
based on total pain score. Any patient with a total pain score
of ≥13 at any assessment period was to be discontinued
from the study and treated with Phenylbutazone (Butamic®,
Phenylbutazone 20% Laboratorios Microsules, Uruguay) at
8 mg/kg body weight, intramuscularly.
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Data management and analysis
Data were entered into Microsoft Office Excel 2010.
Parametric data were expressed as mean ± SD and compared between the two treatment groups using student
t-test. Non-parametric data were expressed as median values. The median values were compared using the Mann–
Whitney test. Statistical significance was set at p ≤ 0.05

Results

Eighty-three percent of dogs (5 out of 6) sedated with medetomidine had a sedation score of 1 at 5 min following administration of the drug. However, all dogs in this group eventually
attained sedation score 2 during the 30 min of pre-induction
evaluation. 33% of dogs pre-medicated with ACP attained
sedation score 1 within 10 min of administration. However,
only one out of the 6 dogs in this group managed to attain
score 2 sedation within 30 min of pre-induction evaluation.
Dogs sedated with ACP (67%) were easily aroused from
sedation by normal movement or noise during the sedation
evaluation period. On the contrary, only 33% of dogs sedated
with medetomidine were easily aroused while sedated.
Apnea was experienced in 67% of dogs in Med-ketofol as
compared to 33% of dogs in ACP-ketofol.
Dogs that were treated with Med-ketofol had significantly (p = 0.02) shorter duration of anesthesia and a significantly (p < 0.01) longer extubation time as compared
to dogs that were treated with ACP-ketofol. Dogs that were
anesthetized with ACP-ketofol took significantly (p = 0.04)
longer (37.2 ± 18.7 min) time to stand, when compared to
dogs that were treated with Med-ketofol (17.0 ± 7.1 min).
Despite no significant difference (p = 0.68) in the number of attempts made by dogs to stand between the two
treatments groups, dogs anesthetized with Med-ketofol
made relatively fewer attempts (2.0 ± 0.63) to stand compared to those in the ACP-ketofol treatment group (2.2 ±
0.75). Furthermore, dogs in Med-ketofol treatment group
appeared to struggle less while attempting to stand compared to those in the ACP-ketofol treatment group.
The loss of pedal reflex in both treatment groups was
evident 5 min post-induction. However, the pedal reflex
was absent for significantly (p = 0.01) longer time (50 min)
in dogs in the Med-ketofol treatment group than it was
for those in the ACP-ketofol group (10 min). The absence
of the palpebral reflex was recorded in both treatment
groups at 5 min following induction of general anesthesia.
However, following this, the duration the palpebral reflex
was absent was significantly (p = 0.04) longer in the Medketofol treatment group (30 min) when compared to that
in the ACP-ketofol treatment group (5 min).
Even after the 50% ketofol dose top-up for all dogs,
four out of 6 dogs (67%) anesthetized with ACP-ketofol
required yet another top up with ketofol for the surgery
http://bdvets.org/javar/

to be completed. However, none of the dogs anesthetized
with Med-ketofol required an extra top up of ketofol for the
completion of surgery. On the other hand, five dogs (83%)
under the ACP-ketofol treatment group experienced tremors during recovery compared to two dogs (33%) in Medketofol treatment group.
Post-operative analgesia

The median pain scores in both treatment groups gradually
dropped from the first hour post-operatively to 24 h post-operatively. Dogs that were anesthetized with ACP-ketofol had
lower median pain score in the first hour post-operatively
(median score 8.5) compared to dogs that were anesthetized with Med-ketofol (median score 9) (Table 1, Fig. 1).
However, the difference was not statistically significant (p
= 0.81). In the second hour post-operatively, the median
pain score in dogs that were anesthetized with ACP-ketofol
(median score 8) was significantly (p = 0.01) higher compared to dogs that were anesthetized with Med-ketofol
(median score 6). In the fourth hour post-operatively, the
median pain score in dogs that were anesthetized with ACPketofol (median score 7) was significantly (p = 0.01) higher
compared to that in dogs that were anesthetized with Medketofol (median score 6). In the eighth hour post-operatively, the median pain score in dogs that were anesthetized
with ACP-ketofol (median score 6.5) was significantly (p =
0.004) higher than that in dogs that were anesthetized with
Med-ketofol (median score 4.5). At the end of the monitoring period (24 h post-operatively), the median pain score in
dogs that were anesthetized with ACP-ketofol (median score
5.5) was significantly (p = 0.01) higher compared to that
in dogs that were anesthetized with Med-ketofol (median
score 2.5). However, despite the median pain scores in dogs
that were anesthetized with medetomidine-ketofol (median
score 6) being lower compared to those dogs anesthetized
with ACP-ketofol (median score 7), the difference was not
statistically significant (p = 0.25).

Discussion

In this study, it was observed that medetomidine scored
higher sedation scores than ACP early in the sedation
Table 1. Median values for pain scores in dogs anesthetized with
ACP-ketofol and medetomidine-ketofol.
Time
Group
ACP-ketofol

1h

2h

4h

8h

24 h

p
value

8.5

8

7

6.5

5.5

0.0007*
0.0007*

Med-ketofol

9

6

6

4.5

2.5

p value

0.81

0.01

0.01

0.004

0.01

*significant (p < 0.05) difference within group, bold figures—significant
(p < 0.05) difference between the treatment groups.
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Figure 1. Median values for pain scores in dogs anesthetized
with ACP-ketofol (Group A) and medetomidine-ketofol
(Group B).

monitoring period. These findings were similar to other
previous studies where medetomidine was intravenously
administered to dogs (20 or 40 µg/kg, body weight);
peak sedation was achieved in 10 min and peak analgesia occurred at 20 min [1]. Dogs sedated with ACP (67%)
were easily aroused from sedation by normal movement
or noise during the sedation evaluation period. However,
only 33% of dogs sedated with medetomidine were easily
aroused while sedated. The observation in the study that
dogs sedated with medetomidine had deeper and smoother
sedation compared to those sedated with ACP was not unexpected and has documented evidence that medetomidine is
a potent sedative and analgesic [1]. Similar findings have
also been replicated in different studies which established
that dogs treated with dexmedetomidine-hydromorphone
significantly resulted in more profound sedation than those
treated with ACP-hydromorphone [14]. Sedation in veterinary practice is invaluable as it does not only facilitate
procedures that do not require general anesthesia but
also improve safety when handling veterinary patients.
Medetomidine was a better sedative than ACP as it was
found to provide anxiolysis and contribute to balanced anesthesia, pre-emptive analgesia, and smooth recovery [15].
There were more dogs that experienced apnea after induction with ketofol in Medetomidine-ketofol group (67%) compared to dogs in ACP-ketofol group (33%). This finding was
not unexpected, as both medetomidine and propofol have
been documented to cause ventilatory depression while ACP
alone has little or no effect on respiration [16]. The post-induction apnea with ketofol is majorly attributed to propofol.
Post-induction apnea following administration of propofol
has been well documented in both human [17] and animal
studies [6,18]. Ketamine and ACP are documented not to
cause significant respiratory depression when used solely in
animals as the only anesthetic agent [1].

http://bdvets.org/javar/

Four out of six dogs (67%) anesthetized with ACPketofol required an extra top up with ketofol for the
surgery to be completed. However, none of the dogs anesthetized with Medetomidine-ketofol required an extra
top up for completion of surgery. This is because dogs
anesthetized with ACP-ketofol had a significantly shorter
duration of anesthesia compared to dogs that were anesthetized with medetomidine-ketofol. The short duration of
anesthesia among dogs anesthetized with ACP-ketofol was
attributed to the lack of analgesia from ACP [1]. Analgesia
with medetomidine peaks within 30 min of administration
and persists for 1–2 h [19,20]. It was observed in this study
that dogs anesthetized with Med-ketofol experienced peak
analgesia by induction time; hence, the longer duration of
anesthesia.
ketofol was used in both treatment groups in this study.
Therefore, the difference in the duration of anesthesia is
postulated to be a factor of analgesic properties that medetomidine possesses. Medetomidine is a more potent sedative [1] than ACP; hence, producing better muscle relaxation
for surgery. The analgesic properties attributed to medetomidine were moreover augmented by the analgesic properties of ketamine [5] in ketofol admixtures. The prolonged
duration of anesthesia could also be attributed to medetomidine-ketamine ability to depress the thermoregulatory
center, muscle relaxation, and reduced shivering [21].
The absence of palpebral reflexes in both anesthesia
protocols at 5 min following induction was an indication
of sufficient central nervous system depression. However,
in the ACP-ketofol treatment group, the absence of the
palpebral reflex was short-lived and hence the shorter
duration of anesthesia in this treatment group. The difference was attributed to the degree of sedation and depth of
anesthesia accorded by either of the anesthetic protocols.
Medetomidine is a more potent sedative [1]. In addition,
the analgesic properties of ketamine and medetomidine
[5] produced a lack of arousal and thus the longer duration
of anesthesia.
The study findings revealed that four dogs (83%) in
ACP-ketofol protocol experienced tremors during recovery compared to two dogs (33%) in Medetomidine-ketofol
anesthesia protocol. Since dogs were housed in the same
recovery room with similar ambient temperature, the
higher percentage of dogs with tremors in the ACP-ketofol
group would be attributed to the sedative used. The
study postulates that ACP was not potent enough to cancel out the effects of ketamine on muscle tone. Ketamine
is attributed to convulsions, spontaneous movement and
increases the muscle tone in dogs [22]. Muscle relaxation
can be improved with co-administration of alpha-2-adrenergics receptor agonists [1]. Therefore, it is possible that
the use of medetomidine in the Medetomidine-ketofol
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group countered the development of tremors during
recovery more than ACP did in the ACP-ketofol group.
Despite lack of significant difference (p = 0.68) in
attempts to stand within the two treatment groups, dogs
anesthetized with Medetomidine-ketofol made relatively fewer attempts to stand compared to dogs under
the ACP-ketofol protocol. Furthermore, dogs under the
Medetomidine-ketofol anesthesia protocol appeared to
struggle less while attempting to stand, compared to dogs
in ACP-ketofol anesthesia protocol. Recovery was relatively
smoother for dogs in Medetomidine-ketofol group compared to ACP-ketofol group. Propofol has been associated
with smooth recovery from anesthesia and especially when
combined with an apha-2-adrenergic [7,8]. The insignificant but notable difference in recovery between the study
groups could be attributed to medetomidine and ketamine
which have analgesic effects. In addition, ketamine [4],
propofol [23], and ACP [1] do not possess any analgesic
effects. It is possible that that the patients in the ACP-ketofol
group struggled to wake up due to the ketamine’s increase
in muscle tone, rough recovery, and some discomfort occasioned by some degree of pain post-surgically. However, the
patients in the Med-ketofol group had some analgesia from
medetomidine and ketamine, hence probably a more comfortable post-operative period and smoother recovery.
Post-operative median pain score among subjects anesthetized with ACP-ketofol was insignificantly lower in the
first hour post-surgery than dogs anesthetized with medetomidine-ketofol. However, the median pain scores among dogs
anesthetized with ACP-ketofol remained significantly higher
from the second hour up to 24 h post-operatively when compared to pain scores in dogs anesthetized with Med-ketofol.
This finding was not unexpected since the analgesic effect
of medetomidine peaks within 30 min following its intramuscular administration and persists for 1–2 h [19,20]. The
synergy between the analgesic effects of both medetomidine
[20] and ketamine [24] cannot be overlooked.
The combined potent sedative effect of medetomidine
[20], analgesia, and muscle relaxation would be postulated to make the animals anesthetized more comfortable
post-surgically and hence the persistently lower median
scores in the Med-ketofol treated group. Since ACP has no
analgesic effects [1], the higher pain scores are noted in the
dogs in the ACP-ketofol treated group.
The overall insignificant difference in median pain
score between the two anesthesia protocols could be
explained by the difficulty to evaluate pain scores immediately post-operatively because of changes associated
with recovery from anesthesia, such as residual sedation
or shivering [25]. Furthermore, the sedation induced by
the drug can overcome the pain by dampening the overt
signs even though the pain may not be attenuated, and
therefore the important need to use a more sensitive pain
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evaluation process to distinguish between sedation and
analgesia is required [26]. Despite the reducing pain score
over the 24 h period, animals in both groups still experienced pain at the end of the 24 h. This study, therefore,
recommends that animals undergoing castration under
the two study anesthesia protocols, and more especially
where the ACP-ketofol regime is used, should receive analgesics post-operatively. This will help not only in managing
post-operative pain of the patients but also contribute to
the improvement of their welfare.

Conclusion

Dogs premedicated with medetomidine and anesthetized
with ketofol had smoother and more profound sedation;
more profound depth of anesthesia; longer duration of
surgical anesthesia; and smoother recovery from anesthesia, compared to those dogs anesthetized with ACP-ketofol.
Furthermore, dogs anesthetized with the Med-ketofol protocol attained better analgesia in the post-operative period
as compared to those under the ACP-ketofol protocol. It is
the recommendation of this study that the Med-ketofol
protocol, at the dosages used in this study, is suitable for
short-term surgical procedures in dogs. It is recommended
that animals undergoing castration and short-term invasive surgeries, especially with ACP-ketofol regime, should
receive analgesics post-operatively for proper post-operative pain management and improved welfare of the
patients.
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