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Highlights:
The proposed protocol was efficient to control pain after both OVH techniques.
Minimal pain scale difference was observed between surgical techniques. 
It was observed vomiting in two animals submitted to conventional surgery.
Animals underwent to video surgery ate before dogs submitted to conventional OHV.

Abstract

For ethical and organic reasons, surgical and analgesic techniques that minimize and adequately control 
pain should be studied. Ovariohysterectomy is the most common surgical technique in veterinary 
medicine and is performed in female dogs for elective or therapeutic purposes. Both conventional and 
minimally invasive surgical techniques are used in veterinary medicine; however, the minimally invasive 
laparoscopic technique is considered superior to the conventional technique because it is associated 
with a less painful and faster post-operative recovery. However, for various reasons, the laparoscopic 
technique is not yet widely used in veterinary medicine, and the conventional ovariohysterectomy is 
still the most common. The aim of this study, therefore, was to validate the efficacy of the combination 
of dipyrone, scopolamine, and meloxicam after conventional or two-port laparoscopic-assisted 
ovariohysterectomies in female dogs. Additionally, this study sought to assess recovery after the two 
surgical modalities while receiving the same analgesic protocol. Fourteen healthy adult female dogs 
were spayed and then evaluated using the Visual Analogue Scale, the Melbourne Scale, and the short 
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form of the Glasgow Composite Measure Pain Scale for 72 hours after surgery. The analgesic protocol 
was efficient for pain control after both techniques, with minimal differences between the groups.
Key words: Celiotomy. Laparoscopy. Metamizol. Pain control. Videosurgery.

Resumo

Devido a razões éticas e orgânicas, técnicas cirúrgicas e analgésicas que minimizam e controlam 
adequadamente a dor devem estudadas. A ovário-histerectomia é a técnica cirúrgica mais realizada 
em medicina veterinária, seja aplicada com fins eletivos ou terapêuticos. As técnicas cirúrgicas 
convencionais e minimamente invasivas são utilizadas em medicina veterinária, e as laparoscópicas são 
consideradas superiores, pois promovem menor dor e mais rápida recuperação pós-operatória. Embora 
esta modalidade cirúrgica seja considerada superior, por diferentes razões ainda não é tão difundida na 
medicina veterinária, sendo a técnica convencional de ovário-histerectomia a mais utilizada em cadelas. 
Por estas razões, o objetivo deste estudo foi validar a eficácia do protocolo dipirona, escopolamina 
e meloxicam em cadelas submetidas a ovário-histerectomia convencional ou videoassistida por dois 
portais, assim como avaliar a recuperação dos animais submetidos a duas modalidades cirúrgicas junto 
ao referido protocolo analgésico. Assim, 14 cadelas adultas saudáveis foram submetidas a ovário-
histerectomia e avaliadas por meio da Escala Visual Analógica, Escala de Melbourne e Forma reduzida 
da Escala Composta de Glasgow até 72 horas após a realização do procedimento cirúrgico. O protocolo 
analgésico foi eficiente para controle da dor nos animais submetidos a ambas as técnicas cirúrgicas, e 
mínimas diferenças foram observadas entre os grupos.
Palavras-chave: Celiotomia. Controle de dor. Dipirona. Laparoscopia. Videocirurgia.

Introduction

The International Association for the Study 
of Pain defined pain as “an unpleasant sensory 
and emotional experience associated with actual 
or potential tissue damage or described in terms 
of such damage” (Wiese, 2014). Mechanical or 
thermal stimuli with sufficient intensity to result in 
tissue injury triggers physical responses including 
the withdrawal of the affected body part, changes 
in the autonomic outflow, and activation of the 
hypothalamic pituitary axis, causing an increased 
concentration of circulating stress hormones (Wiese, 
2014). Uncontrolled pain in veterinary patients 
can result in unwanted complications, including 
cardiovascular stress, immunosuppression, 
anorexia, and cachexia (Hancock et al., 2005).

The main pharmacological treatments used 
for acute pain are opioids and non-opioids, 
which include non-steroidal anti-inflammatories 
(NSAIDs) and antipyretics (Imagawa et al., 2011). 
Sodium dipyrone, or metamizol, reduces pain by 
inhibiting prostaglandin synthesis in the peripheral 

and central nervous system (Chandrasekharan, 
Dai, Roos, & Evanson, 2002). N-butylscopolamine 
bromide treats colic by acting on smooth abdominal 
and pelvic muscles and affecting their intramural 
parasympathetic ganglia (Ganem et al., 2005). 
Meloxicam is a predominantly COX-2 selective 
NSAID. NSAIDs primarily act by inhibiting the 
COX-2 isoform and can function as an analgesic 
and anti-inflammatory without adverse effects on 
renal, gastric, or platelet function (Caulkett, Read, 
Fowler, & Waldnert, 2003).

Ovariohysterectomies (OVH) is a common 
surgical procedure performed in small animal 
practices. The traditional OVH technique involves a 
resection of the ovaries and uterus through a median 
celiotomy (Macphail & Fossum, 2019). However, 
reports of minimally invasive OVH techniques in 
dogs have been available since the nineties (Brun, 
2015), these procedures present advantages such as 
less postoperative pain, decreased risk of dehiscence 
and hemorrhage, and a decreased convalescence 
period (Linhares et al., 2019).
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Although studies have compared female 
dogs’ pain after conventional OVH to that after 
laparoscopic OVH, literature addressing the 
efficacy of a combination of dipyrone, scopolamine, 
and meloxicam after OVH is sparse. Therefore, the 
purpose of this study was to validate the efficacy 
of the combination of dipyrone, scopolamine, and 
meloxicam after both conventional and two-port 
laparoscopic-assisted OVHs in female dogs through 
utilizing three different scales for pain assessment, 
assessing the recovery of the animals after the two 
procedures, and examining the referenced analgesic 
protocol.

Materials and Methods

Institutional review board approval of animal 
housing and experimental protocols was granted 
by the Committee of Ethics and Animal Use of the 
University where the study was performed. Fourteen 
adult mongrel female dogs aged 1-4 years, weighing 
16.19 ± 3.73 kg, and considered healthy based on 
clinical examination and laboratory assessment 
(complete blood count, serum creatinine, albumin, 
alkaline phosphatase, and alanine aminotransferase) 
were recruited for this study. Animals arrived at the 
hospital 48 h prior to the surgery and immediately 
received 1 mg/kg-1 nitenpyram orally (Capstar, 
Novartis, Brazil). Patients received water and 
commercial dog food ad libitum and were housed 
in an acclimatized environment (22ºC). During this 
time, they only had contact with the researchers and 
the other animals involved in the study. 

After fasting (12 h for food and 8 h for water), 
a physical examination was performed, and a 
wide trichotomy of the abdomen was performed. 
Groups were formed at random according to the 
surgical technique: the two-port laparoscopic-
assisted OVH (GV) and the celiotomy group 
(GC). All animals received acepromazine (0.05 
mg/kg-1 intramuscularly (IM)) (Acepran 0.2%, 
Univet, Brazil). Approximately 10 min later, 
venous access was obtained, Ringer’s lactate 
solution (10 mL/kg-1/h-1, intravascularly (IV)) 

was started, and anesthesia was induced with 
propofol (4 mg/kg-1 IV) (Fresofol, Frenesius-
Kabi, Brazil). After tracheal intubation, general 
anesthesia was maintained with isoflurane in 
100% oxygen, adjusted to keep the patients on 
an adequate anesthetic plane (palpebral reflexes 
absent, corneal reflex present, and rotated eyeballs) 
and spontaneously breathing. Immediately after 
intubation, a loading dose of fentanyl (Fentanest, 
Cristalia, Brazil) was administered (1.25 µg/kg-1, 
IV, over 5 min) followed by a constant rate infusion 
(CRI) at 15 µg/kg-1/h-1 through a peristaltic infusion 
pump (CELM, Brazil). For antibiotic prophylaxis, 
sodium ampicillin (20 mg/kg-1, IV) (Amplatil, 
Novafarma, Brazil) was used.

A single surgeon who was proficient in 
both surgical techniques performed all surgical 
procedures. A standard retro-umbilical celiotomy 
encompassing one-third of the distance between 
the umbilicus and the pubis was performed for the 
conventional OVH (GC group). In the GV group, 
surgical access was achieved using two 11 mm ports, 
which were inserted through the umbilicus and in 
the pre-pubic area (Brun, 2015). In the GC group, 
hemostasis of the ovarian pedicles and uterine 
body vessels was performed using double ligatures 
(2-0 polyglactin 910, according to the modified 
three-clamp technique after manual rupture of 
the suspensory ligament) (Macphail & Fossum, 
2019). In the GV group, bipolar cauterization and a 
transection of the ovarian pedicles and suspensory 
ligament was performed (Lina Tripol Powerblade, 
Lina Medical Inc., Denmark), and double ligatures 
were applied to the uterine body and vessels using 
the same thread. At the end of the procedure, 
patients received the combined formulation of IV 
dipyrone (25 mg/kg-1) and scopolamine (0.2 mg/
kg-1), and meloxicam (0.2 mg/kg-1). Subsequent 
doses of dipyrone-scopolamine were given 4 times 
a day and meloxicam was given once a day, both 
subcutaneously, providing 48 h analgesia. Surgical 
time was measured in minutes in both groups.

Three trained evaluators, who were blinded 
to the surgical technique and analgesic protocol, 
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carried out the pain assessments. The abdomen was 
widely clipped, and the region was covered by sterile 
surgical sponges, bandages, and an elastic sheath 
in order to keep the evaluators from determining 
the surgical technique. Before pain assessments, a 
technician checked that the dressings were in place 
and changed them if necessary.

Postoperative pain was assessed using the Visual 
Analogue Scale (VAS), the University of Melbourne 
Pain Scale (UMPS), and the short form of the 
Glasgow Composite Measure Pain Scale (CMPS-
SF). Each evaluator performed their assessment 
individually, at the same time, but without 
influencing each other. The arithmetic mean of all 
the evaluators’ pain assessment scores was used as 
the final score. The evaluation sessions began with 
the opening of the cage, first observing the patient’s 
exit from the cage and then through gently palpating 
the ventral abdominal area. Rescue analgesics were 
predicted when 30% of the maximum scores on 
the scales were obtained. Rescue analgesia using 
morphine sulfate (0.5 mg/kg-1, IM) was used if 2 
or more evaluators recorded 50 mm on the VAS, 7 
points on the UMPS, or 12 points on the CMPS-SF. 
Pain assessment began 120 min after extubation and 
was conducted at 2 h intervals during the first 8 h, 
and then at 12, 18, 24, 36, 48, and 72 h after surgery. 
Food intake and the time to the first defecation were 
evaluated. The dogs had access to commercial food 
at each pain evaluation time.

All data were submitted to the Shapiro-Wilk 
normality test. The pain assessment, time to the 
first spontaneous food intake, and the first bowel 
movement were compared using the non-parametric 
Kruskal-Wallis (within group, across moments) and 
Mann-Whitney (between groups, at each moment) 
tests. Medians were compared using the Scott-
Knott and the Spearman test to investigate the 
correlation between the pain scores. Agreement 
among evaluators was measured using the Kappa 
coefficient. The level of significance was set at 
5% for all tests. Tests were performed using the R 
Development Core Team [R] (2018) software. 

Agreement among evaluators which was 
measured using the Kappa coefficient was light 
(1x1), moderate (1x3), and moderate (2x3). The 
correlation between scales using the Spearman test 
(P < 0.05) was significant and positive in the VAS × 
UMPS (r = 0.30, P < 0.01, 95% confidence interval 
(CI) = 0.51 - 0.71), UMPS x CMPS-SF (r = 0.33, P 
< 0.01, 95% CI = 0.83 - 0.91), and VAS x CMPS-SF 
(r = 0.77, P < 0.01, 95% CI = 0.39 - 0.63). 

Results and Discussion

Studies of acute clinical pain have most often 
evaluated the effects of surgical trauma on pet 
animals attending veterinary teaching hospitals 
for surgery. Of these surgical models, dog OVHs 
appear to be among the most common, possibly 
because they are a relatively standardized source 
of soft tissue pain (Hansen, 2003), as was used 
in this study. Admitting the patients 48 h prior 
to surgery allowed for the animal’s acclimation 
to the experimental environment as well as to 
the researchers, minimizing the effects of stress 
and manipulation. None of the animals had any 
significant operative complications, and there was 
no evidence of hemorrhaging or iatrogenic trauma 
during surgery. Surgical time was longer in the GV 
group (P = 0.01, GV = 32.14 ± 7.96 min vs GC 
= 21.86 ± 3.71 min), which was similar to other 
authors’ findings (Hancock et al., 2005). 

It is difficult to recognize and quantify pain in 
dogs due to their inability to verbally communicate 
and the inter-individual variability in pain expression 
(Kim et al., 2012). It is generally accepted that pain 
assessments in animals are more accurate when 
multidimensional or composite ratings are used 
(Murrell, Psatha, Scott, Reid, & Hellebrekers, 
2008). According to Flôr (2012), several scales have 
been described for dogs. However, since no scale is 
considered the gold standard and all of them have 
faults (Kim et al., 2012), we chose the VAS, UMPS, 
and CMPS-SF since they include both objective and 
subjective measurements.
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The VAS is one of the most extensively used 
subjective pain scoring systems in veterinary 
medicine. The VAS is a 100-mm line anchored on 
the left by either the number 0 or wording such as 
“no pain” and on the right by either the number 100 
or wording such as “worst possible pain” or “worst 
possible pain for this procedure” (Wiese, 2014). The 
observer places a mark along the line indicating the 
dog’s estimated pain intensity (Rialland et al., 2012). 
This scale revealed higher scores in both groups at 2, 

4, and 6 h postoperatively, which decreased at 8 and 
12 h, considering basal levels. Significant decreases 
occurred at 24, 36, and 48 h until baseline values 
were reached 72 h postoperatively. According to 
the VAS, there was no difference between surgical 
techniques at any time point (Figure 1 and Figure 
2), and the correlation among the evaluators 1x2, 
2x3, and 1x3 was moderate (r = 0.62, 0.74, and 
0.66, respectively) (Santos, 2018).

Figure 1. The medians and the first and third quartiles of the average total scores of 
female dogs who underwent two-port laparoscopic-assisted (GV) or conventional (GC) 
OVH at different time points, using the Visual Analogue (VAS), the University of 
Melbourne (UMPS), and the short form of the Glasgow Composite Measure (CMPS-
SF) pain scales; “d,” “b,” and “c” indicate the baseline values of VAS, UMPS, and 
CMPS-SF, respectively.
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Figure 2. Boxplots of the medians and the first and third quartiles of the average total scores of female 
dogs who underwent the two-port laparoscopic-assisted (GV) or conventional (GC) OVH. Values are 
presented at different time points according to the Visual Analogue Scale (VAS), the University of 
Melbourne (UMPS), and the short form of the Glasgow Composite Measure (CMPS-SF) pain scales.

Figure 1. The medians and the first and third quartiles of the average total scores of female dogs who 
underwent two-port laparoscopic-assisted (GV) or conventional (GC) OVH at different time points, using the 
Visual Analogue (VAS), the University of Melbourne (UMPS), and the short form of the Glasgow 
Composite Measure (CMPS-SF) pain scales; “d,” “b,” and “c” indicate the baseline values of VAS, UMPS, 
and CMPS-SF, respectively. 
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The UMPS takes into consideration physiological 
and behavioral parameters related to pain, which 
increases the scale’s sensibility and specificity 
(Gaynor, 2009). The UMPS consists of six broad 
categories (physiological data, response to palpation, 
activity, mental status, posture, and vocalization), 
each of which is divided into three or more levels 
and assigned a different numerical weight. For 
the six categories, the patient was evaluated for 
each parameter by a score ranging from 0 (without 
pain) to 3 (highest pain). Twenty-seven points was 
considered the most painful condition for this scale 
(Wiese, 2014). There was a difference between 
the baseline scores and those at 2, 4, and 6 h after 
GC, as verified by the VAS assessment. In the GV 
group, there was no difference at any time point. 
Significant differences between the groups occurred 
at 6 h (Figure 1 and Figure 2) (P = 0.02), when the 
GV group received lower scores. Although Devitt, 
Cox and Hailey (2005) found that conventional 
OVH resulted in significantly higher pain at most 
time points compared to the two-port laparoscopic-
assisted technique, we would argue that the efficacy 
of our analgesic protocol led to the different results 
in our study. The correlation between the evaluators 
(1x2, 2x3, and 1x3) was strong (r = 0.88, 0.89, and 
0.84, respectively) (Santos, 2018).

The CMPS is a behavior-based composite scale 
used to assess acute pain in dogs. The CMPS-
SF limits the interpretation of the behavior, the 
subjectivity, and the variability of the evaluator, 
which thus increases the accuracy of the observed 
scores. Scoring ranges from 0 to 24 points, with 
higher scores indicating greater postoperative pain 
(Wiese, 2014). Using the CMPS-SF, the GC group 
had higher assessment scores at 2, 4, and 6 h than 
it had at baseline, similar to the results of the VAS 
and UMPS assessments. These values decreased at 
8 and 12 h, and returned to baseline by 48 h. For the 
GV group, pain increased at 2 h but decreased at 4, 
6, 8, and 12 h, returning to baseline by 24 h. Pain 
scores were significantly lower in the GV group 
at 36 and 48 h (P < 0.01) (Figure 1 and Figure 2). 

It is possible that the scale’s high sensitivity was 
responsible for the major difference observed 
between groups. Moderate correlation was verified 
between the evaluators (r = 0.52, 0.68, and 0.65).

One significant difference between the groups 
in regards to the time to the first spontaneous food 
intake (P = 0.01) was that it occurred earlier in the 
GV group (2.85 ± 1.57 h) compared to the GC group 
(7.14 ± 3.23 h). This may be associated with the idea 
that videosurgery promotes early recovery, which 
has been suggested by Davidson, Moll and Payton 
(2004), Hancock et al. (2005), and Linhares et al. 
(2019). However, after comparing the time to the 
first defecation between the groups, no significant 
difference was found (P = 0.14, GV = 14.86 ± 11.48 
h vs GC = 24 ± 11.05 h). This difference may not 
have been observed in our study because of the 
satisfactory analgesic protocol, corroborating the 
findings of Lamont and Tranquilli (2000), who found 
that controlled pain minimally affects intestinal and 
bladder tonus, maintaining normal function of the 
gastrointestinal and urinary tract. 

Dipyrone has previously been described as an 
analgesic for dogs after OVHs (Imagawa et al., 
2011). Meloxicam has also been used to treat pain 
(Caulkett et al., 2003), however, its association with 
N-butylescopolamine has not been investigated. In 
our study, rescue analgesics were predicted when 
30% of the scales’ maximum scores were reached. 
This study’s medication protocol was considered 
effective in controlling pain following both OVH 
techniques, because no rescue analgesia was 
required at any time point, in contrast to other studies 
(Davidson et al., 2004; Devitt et al., 2005). Although 
videosurgery is considered a less painful and less 
invasive surgical technique than a celiotomy (Brun, 
2015; Freeman et al., 2010), the authors believe that 
the difference between the techniques was minimal 
because the analgesic protocol used was effective 
for pain control in this study.

The precise etiology of pain following 
laparoscopic surgery remains unclear. It is known 
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that postoperative pain is multifactorial, divided 
into parietal and visceral pain (Elhakim, Elkott, 
Ali, & Tahoun, 2000). Open celiotomies result in 
increased parietal pain due to surgical access (Kim et 
al., 2012), visceral exposition, desiccation (Devitt et 
al., 2005), and visceral handling (Kim et al., 2012). 
During a laparoscopy, phrenic neuritis occurs from 
the compression of the diaphragm as a result of CO2 
pneumoperitoneum, peritoneal fluid acidosis, and 
mechanoreceptors of the visceral smooth muscles 
(Aδ and C) responsible for the tension applied 
to the peritoneum (Lamont & Tranquili, 2000). 
Additionally, direct trauma to vessels, traction on 
nerves, and inadvertent sudden peritoneal distention 
may cause pain during laparotomies (Ganem et al., 
2005).

It has been hypothesized that bipolar 
cauterization and transection of the ovarian 
pedicle during laparoscopic surgery produces less 
pain than pulling the ovarian pedicle and tearing 
the suspensory ligament during conventional 
surgery, which causes peritoneal detachment and 
retroperitoneal hematoma (Devitt et al., 2005). In 
the current study, the suspensory ligament was torn 
digitally in the GC group to promote exposition and 
ligation of the ovarian pedicles, while in the GV 
group it was not necessary.

OVH causes pain independent of the surgical 
technique, which may vary according to the trauma 
and individual pain threshold (Caulkett et al., 
2003). Despite the longer surgical time for the GV 
group (P = 0.01, GV = 32.14 ± 7.96 min vs GC 
= 21.86 ± 3.71 min), their first spontaneous food 
intake occurred earlier than those who underwent 
the conventional OVH. Surgical time could be 
affected by the hemostatic technique, intraoperative 
complications, the prior experience of the surgeon, 
and the patient’s clinical status (Dutta, Maiti, Ajith, 
& Kumar, 2010). In the current study, the absence of 
an adequate surgical table indicated for laparoscopy 
affected surgical time. Nevertheless, electrosurgery 
requires less surgical time during laparoscopic 
procedures (Devitt et al., 2005).

Two animals from the GC group had postoperative 
emesis. One patient vomited at 2 and 36 hours 
following surgery, and the other presented with 
biliary vomiting (1 hr and 3 hr). The owners reported 
no changes following hospital discharge. Nausea, 
vomiting, diarrhea, and abdominal distention are 
commonly associated with postoperative pain. 
Although not very common, vomiting may occur 
in the first 6 h postoperatively in animals that 
are given isoflurane anesthesia (Imagawa et al., 
2011). Moreover, NSAIDs may cause emesis since 
they affect the metabolism of arachidonic acid by 
blocking COX-1, which regulates the secretion 
of protective mucus in the gastrointestinal tract 
(Caulkett et al., 2003). Although there were transient 
episodes, further investigations are required to 
assess gastrointestinal changes conferred by this 
analgesic regimen. 

This study’s analgesic protocol was effective 
in controlling pain after conventional or two-
port laparoscopic-assisted OVH. The animals that 
underwent the laparoscopic-assisted technique 
presented faster recovery than those who underwent 
the conventional surgery.
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