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Summary 

 
The research was carried on 32 bitches brought for ovariohysterectomy. For 

analgesia butorphanol was used in three different doses (0.2 mg/kg - group 1, 0.3 mg/kg - 
group 2 and 0.4 mg/kg - group 3. During the intraoperative period an acute heart rate, 
respiratory rate or mean arterial pressure increase equal or higher than 20 per cent of the 
previous value was considered a sign of intraoperative pain. 
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Elective ovariohysterectomy is the most frequently common surgical 
procedure performed in companion animal practice (3) and the Centre for 
Veterinary Medicine of the US Food and Drug Administration considers 
ovariohysterectomy to cause moderate pain, making it suitable for clinical studies 
of analgesia (1). 

The relief of pain is one of the primary objectives of anaesthesia and the 
ideal analgesic should be easy to administer, long lasting, and effective. Similarly to 
the other agents of its class, butorphanol has analgesic properties acting on kappa 
opioid receptors. It is considered a potent analgesic agent with a favourable side 
effect profile (7). The analgesic effect is usually considered to be dose-dependent. 
They are few data available in literature regarding the dose-effect relationship of 
butorphanol’s analgesic effects in bitches’ ovariohysterectomy. This study 
represents an attempt to compare the efficiency in controlling visceral pain with 
butorphanol at doses ranging from 0.2 to 0.4 mg/kg. 

 
Materials and methods 

 
In the study were enrolled bitches (3-23 kg, ASA physical status ≤ II) 

brought to the Surgery Department for ovariohysterectomy between January 2008 
and January 2009. Exclusion criteria included associated mammary tumour 
ablation. Prior to surgery dogs were randomly assigned to one of three groups. An 
indwelling catheter was applied into the vena cephalica antebrachii for the 
administration of anaesthetic agents. Butorphanol (Butomidor, Richterpharma ag) 
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was administrated in a dose of 0.2 mg/kg (group 1), 0.3 mg/kg (group 2) and 0.4 
mg/kg (group 3) approximately 20 minutes prior to surgery. The anaesthetic 
protocol was acepromazine 0.03 mg/kg IM followed by butorphanol via IV route. 
Thiopental 2.5% (8-12 mg/kg) was used for IV induction and halothane in oxygen 
for maintenance in a spontaneous circular breathing circuit. During anaesthetic 
period every dog was infused with Ringer lactat solution 10 mg/kg/h. After baseline 
value collection heart rate (HR), respiratory rate (RR), mean arterial blood pressure 
(PAM) were measured at 5 minutes interval time during surgery using Cardell 9405 
monitor. Dogs were monitored during surgery procedure using a standard protocol 
that included physiologic variables previously mentioned and moreover 
electrocardiogram lead II and haemoglobin saturation with oxygen as measured by 
pulse oximetry (SpO2). During the intraoperative period an acute heart rate (HR), 
respiratory rate (RR) or mean arterial pressure (MAP) increase equal or higher than 
20 per cent of the previous value, in the presence of an adequate depth of 
anaesthesia, was considered a sign of intraoperative pain and treated by increased 
halothane concentration.  

For statistical evaluation Chi-square and Pearson’s correlation tests were 
used. Results were considered statistically significant at P<0.05. 
 

Results and discussions 
 

The table below (table 1) provides a brief summary of the number of 
patients in which acute increases of HR, RR or MAP were recorded and the total 
number of these modifications in each study group having the significance of pain. 
From analyze of data results that most frequently changes were recorded on RR 
(54) compared with HR (18) and PAM (14), and in group 1 (50) followed buy group 
2 (29). Arguing regarding the great number of intraoperative pain signs we can 
assume that consistent anti-nociceptive effect of butorphanol were not evident. 
 

Table 1 
Number of patient/total number of acute intraoperative increase of monitored 

parameters  
   Group 

Parameter 
1 

(n=11) 
2 

(n=11) 
3 

(n=10) 
Respiratory rate 11 patients/ 

31 increases 
8 patients/ 
17 increases 

3 patients/ 
6 increases 

Heart rate 6 patients/ 
11 increases 

5 patients/ 
7 increases 

- 

Mean arterial 
pressure 

7 patients/ 
8 increases 

5 patients/ 
5 increases 

1 patient/ 
1 increase 

 
Despite of obtained results between studied physiological parameters, 

butorphanol doses and frequency of pain no significant correlation was found; P in 
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the case of RR was 0,80, 0.47 in the case of HR and 0.21 for PAM. Clinicians 
frequently refer to acute increases of HR, RR or MAP as an indicator of pain and 
they are used to monitor the severity of pain. Pain may increase these variables 
however these are complex physiologic variables that can also be altered by 
various other factors like stress, degree of anaesthesia, vascular volume and 
hypoxia. All of these parameters and autonomic indices such as serum cortisol or 
cathecolamine concentration have been used with varying results in studies of pain 
in animals (2). 

Butorphanol is frequently used to provide analgesia in small animal 
practice (8) and can be safely administered to dogs at dosages of 0.2 - 0.6 mg/kg 
(4). Regarding the efficacy of pain control using butorphanol the results are 
different. Acepromazine and butorphanol combination have been reported to 
provide adequate sedation and analgesia to perform surgical intervention and 
clinical examinations (12). Some researches have found that butorphanol provides 
poor somatic analgesia in dog and cat; therefore, it is inadequate as a sole agent 
for surgical pain management at these species (9, 14) but provides better visceral 
analgesia in cats (9), dose-dependent in rats (13). A butorphanol dose of 0.2 to 0.8 
mg/kg, SC, has been found to be effective for visceral analgesia in the dog lasting 
23 to 53 min (11). Used for cystotomy or splenectomy in dogs butorphanol did not 
provide adequate intra- and postoperative pain control when was administered at a 
dose of 0.2 mg/kg IM, as a premedication, followed by the same dose, IV, at the 
end of surgery (6). In horses visceral and somatic antinociceptive effects were not 
evident when butorphanol was administered IV as a bolus (18µg/kg) followed by 
constant rate infusion at 13µg/kg/h for 2 hours (10).  

The duration of action of butorphanol may be 4-6 hours (4) or quite short 
less than one hour (11). Some authors vouch that butorphanol’s analgesia lasts 
about 38 minutes in the dog while its sedation lasts longer (5). In this study time 
between butorphanol IV administration and the end of surgery was 55 minutes±5 in 
all groups. Our results regarding poor pain control, especially in group 1 and 2 in 
the second half of intraoperative period, may be partially explained by short 
duration of action meaning that analgesia might be gone before end the surgery. 
 

Conclusions 
 

All groups showed multiple acute increases in RR, HR and MAP, especially 
group 1 and 2 in the second half of intraoperative period. 

Further studies on larger groups are necessary for better establishment of 
optimal analgesic dose of butorphanol for ovariohysterectomy in bitches.  
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