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ABSTRACT

Background: Ovariohysterectomy (OVH) is one of the most applied techniques in Veterinary Medicine. Despite some
analgesic protocols being used after this procedure in order to control post operatory pain, there is a lack of knowledge
of the efficacy after conventional and two port laparoscopic-assisted techniques in dog female. Although the combined
formulation of metamizol and scopolamine is used, there is no knowledge about the efficacy and collateral effects in a 6 h
regimen after OVH. The aim of this research was to evaluate the efficacy of metamizol and scopolamine to analgesia after
two techniques of OVH in dog female.
Materials, Methods & Results: Fifteen adults and healthy dog female were submitted to OVH, being eight to the conventional procedure and seven to video assisted technic with two ports. The patients received a combination of metamizol and
scopolamine, 6-6 h during 48 h and were evaluated before surgery, 60 min after extubation and on 1 h interval during the
first 8 h, and at 12, 18, 24, 36, 48 and 72 h after surgery. For this, the University of Melbourne Pain Scale (UMPS) and the
short-form of the Glasgow Composite Measure Pain Scale (CMPS-SF) were applied by three evaluators blinded to surgical
technic. Glucoses measurement was realized at 1, 6, 12, 24, 48 and 72 h after surgery. Analgesic rescue was not necessary
for any animal. Punctuation of UMPS in GC decreases at 8 h and at 5 h, and to GV at 12 and 24 h. Difference between
groups happened at 3 h with larger average to GV; at 48 h the punctuation in GC was lager. Considering CMPS-SF to CG,
higher average was observed at 1 h and decreased at 2, 3, 8 and 18. At GV highest average points was verified at 1, 2 and 3
h and decreased at 5, 8 and 18 h. Correlation was strong and positive between each two evaluators. Animals of both groups
had increased average glucose concentrations from baseline to after surgery and the values reduced to baseline after 24
h; difference between groups were observed at 1 h after surgery, with bigger average to GC. Three animals from the GC
had postoperative emesis and one patient vomited after 3 h; other at 6 h and another at 36 and 48 h and owners related no
vomiting or changes following hospital discharge. The time to first spontaneous food intake was earlier to GV and time to
first defecation was no different between groups.
Discussion: For the evaluation it was used the UMPS and CMPS-SF since it is know that pain assessment is better performed when multidimensional or composite scales are used. Considering the UMPS, 27 points is considered the most
painful condition. In our study it was observed bigger average to GC at 1 h (4,5) and to GV at 2 and 3 h (5,0). According
to CMPS-SF, higher punctuation to GC (7.0) was observed than GV (6,0) in a maximum of 24 points. Considering both
scales, it could be suggested that the combination of metamizol and scopolamine promote good analgesic effect. The
glucoses measurements and the first spontaneous food intake suggested that laparoscopic approaches results in less stress
than the traditional procedures, as observed in other studies. Three animals of GC had postoperative emesis, and it signal
can be associated to abdominal pain, as well nausea, vomiting, diarrhea and abdominal distention, probably because it is
accepted that video surgery promotes less pain and stress than open procedures. The protocol was efficient to control pain
after elective conventional and laparoscopic assisted OHV technique in dog female.
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INTRODUCTION

iohysterectomy (OVH) in bitches, literature regarding to the efficacy of metamizol and scopolamine to
adequately treat pain after these surgery is sparse. The
purpose of this study was to compare the analgesic efficacy of metamizol and scopolamine after conventional
and two-port laparoscopic-assisted in bitches.

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”. Pain delays healing,
suppresses the immune system and increases blood viscosity as well as normal behaviors and can precipitate abnormal behaviors as self-trauma, hiding and aggression [21].
Metamizol, or dipyrone, is a weak non-steroidal
anti-inflammatory drug with powerful pain-relieving,
antipyretic and spasmolytic properties [14] used in
some countries in order to control post operatory pain,
among others [6]. The mechanism of action seems to
be related COX-3 enzymes inhibition, which could
represent a primary central mechanism that decreases
pain and possibly fever [2].
N-butylscopolamine bromide treat pain from
colic in humans, because it acts in smooth abdominal
and pelvic muscles by affect the intramural parasympathetic ganglion of smooth abdominal and pelvic
muscle [9]. There is a lack of information about the
use of metamizol and scopolamine combination in
dogs, although in Brazilian routine, the commercial
combination of these drugs is used in veterinary routine
in order to control post operatory pain.
Laparoscopic-assisted interventions are gaining
popularity in veterinary medicine [15], in part because of
the realized and potential reduction in tissue trauma when
compared with laparotomy [8]. A decrease in inflammatory mediators (e.g., C-reactive protein, interleukin-6),
cells (e.g., white blood cells) and metabolic responses
suggestive of stress (e.g., hyperglycemia) in patients undergoing laparoscopic versus open surgical intervention
are taken as support of this. In animal study, albeit limited,
evidence from animal studied supports that as for human
patients, there is less pain associated with a laparoscopic
versus a traditional surgical approach [15].
Compared to the conventional procedure, video
laparoscopic surgery presents some advantages as lower
incisions, what reduce post operatory pain, morbidity
and promote fast recovering [5]. Pain is an inevitable
consequence of surgery [7], but theoretically compared
to the conventional, pain after laparoscopic surgery is
considered less intense and shorter time duration. Despite this information, in both cases, the adequate control
of pain is necessary and promote fast recovery [12].
Although studies have compared pain in dog
female undergone conventional or laparoscopic ovar-

MATERIALS AND METHODS

Animals

Fifteen healthy young adult bitches, of different
breeds, 1 to 4 years, 14.9 ± 2.87 kg were included. In order
to verify health condition, clinical examination and laboratorial assessment (complete blood count, serum creatinine,
albumin, alkaline phosphatase and alanine aminotransferase) were performed. Animals were hospitalized 48 h
previously to the surgery and immediately received orally
nitenpyram1 (1 mg.kg-1), as well as water and commercial
food ad libitum, and remained on acclimatized environment
(22ºC). Patients contacted just researchers and animals
involved in the study during the evaluation period.
Anesthetic and surgical procedure

After 12 h fasting for food and 8 h for water, a
general physical examination was performed and heart
and respiratory rates, systolic arterial pressure and
rectal temperature were evaluated. A broad trichotomy
of the abdomen was accomplished and dogs were allocated randomly in two groups, celiotomy (GC) and
two-port laparoscopic-assisted (GV).
Animals received acepromazine2 (0.05 mg.kg-1
i.m.) and 10 min later a venous access was performed
and Ringer’s lactate solution (10 mL.kg-1.h-1 i.v.) instituted. The anesthesia was induced with propofol3
(4 mg.kg-1 i.v.) followed of tracheal intubation and
isoflurane vaporized in 100% oxygen, adjusted to keep
the patients on adequate anesthetic plane (palpebral
reflexes absent, corneal reflex present, and rotated eyeball), in spontaneous breathing system. A loading dose
of fentanyl4 was administrated (1.25 µg.kg-1, i.v. over
five min), followed by a constant rate infusion of 15
µg.kg-1.h-1 through a peristaltic infusion pump. Sodium
ampicillin (20 mg.kg-1, i.v.) was used to prophylaxis.
A single surgeon proficient on the techniques
performed all surgeries. A standard retro-umbilical celiotomy comprising one-third of the distance between
the umbilicus and the pubis was performed to conventional OVH (GC; n = 8). After manual rupture of the
ovarian suspensory ligament, the modified three-clamp
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technique and double ligatures with 2-0 polyglactin
910 were used to hemostasis of the ovarian pedicles
and uterine body vessels [16]. To VG group, two 10
mm port was inserted through the umbilicus and in the
pre-pubic area (n= 7) [1]. To hemostasis and transection of the ovarian pedicles and suspensory ligament
bipolar cauterization5 was used; double ligatures and
the same material were applied on the uterine body.
To the abdominal wall Sultan pattern as used, and to
the subcutaneous zig zag, both with poliglactina 910.
To dermorraphy we used nylon 2-0 and Wolf pattern.
Surgical time was measured in minutes. Immediately after the end of the procedures, patients received
intravenously a commercial combination of metamizol
(25 mg.kg-1) and scopolamine6 (0.2 mg.kg-1); following
doses were applied 6-6 h during 48 h subcutaneous.

tested by Kappa coefficient and the correlation classified by Santos [20]. The level of significance was 5%
and the analysis was performed using a software [19].
RESULTS

Body weight was similar for dogs into groups,
being 15.01 ± 2.45 kg to CG and 14.8 ± 3.36 kg to GV.
The procedures were realized in a randomized manner.
There were no significant operative intercurrences in any
patient, as well as evidence of hemorrhage or iatrogenic
trauma during or after surgeries. Mean surgery time was
significantly longer for video assisted (31.3 min) compared to open surgery (19.0 min) [P < 0.01]. All animals
recovered from anesthesia and no alteration was related.
Table 1 and Figure 1 shows, respectively, the
values and the boxplots of median, first and third
quartiles of the total points average of pain evaluation
using UMPS and CMPS-SF scales. Data are presented
according to the pain evaluation scale and time after
surgery. Considering scales punctuation, analgesic
rescue was not necessary, demonstrating the efficiency
of the analgesic protocol after both surgical technics.
According to the UMPS was observed decreasing
of average to GC at 8 h; at GV decreasing of average were
observed at 5, 12 and 24 h. At 36 h the average increased,
and after 48 h decreased. Difference between groups was
observed at 3 h and larger average was present in GV (5.0)
than GC (4.0); at 48 h was observed bigger punctuation
in GC (3.0) than GV (2.0). Considering the CMPS-SF to
the CG, higher punctuation was observed at 1 h (7.0) and
decreased at 2, 3, 8 and finally 18 h. At GV was observed
highest average at 1, 2 and 3 h (6.0) and decreases at 5, 8 and
18 h. No difference between groups happened. Considering
both scales, the correlation was strong and positive between
each two evaluators (r = 0.88, 0.89 and 0.84 respectively).
Animals of GC and GV had increased glucose
measurement after surgery. Values returned to baseline
at 24 h. Difference between groups were observed 1 h
after surgery (GC: P = 0.00; GV: P = 0.04) and bigger
average to GC (P = 0.02) was observed (Figure 1).
Three animals from the GC had postoperative
emesis. One patient vomited after 3 h; other at 6 h; and
another at 36 and 48 h. Owners related no vomiting or
changes following hospital discharge. The time to first
spontaneous food intake was earlier in the GV (GV=
5.57 ± 3.21 h, GC= 16.75 ± 10.79 h; P = 0.02) and the
time to first defecation was no different between groups
(GV= 17.60 ± 9.21 h, GC= 31.71 ± 17.90 h, P = 0.11).

Pain Assessment

Three trained evaluators blinded to surgical technique and analgesic protocol performed the assessment.
The abdomen was completely covered and the ventral
region protected by sterile surgical compress, bandages
and elastic sheath. Previously to the assessments, a research checked if the dressings were in place and changed
it when required. Pain assessment began 60 min after
extubation and was conducted on 1 h intervals during the
first 8 h, and at 12, 18, 24, 36, 48 and 72 h after surgery.
The University of Melbourne Pain Scale
(UMPS) and the short-form of the Glasgow Composite
Measure Pain Scale (CMPS-SF) were utilized. Each
evaluator performed an individual assessment and all realized it at the same time, without influence of the others.
The evaluation started after opening the box, followed
by observation of the patient exiting and gentle palpation
of the ventral abdominal area. Rescue analgesia using
morphine sulphate (0.5 mg.kg-1, i.m.) would be used if
punctuation of 30% of the maximum scales scores was
achieved. Glucoses were measured immediately before
surgery and at 1, 6, 12, 24, 48 and 72 h. Food intake and
time for the first defecation was observed.
Statistical analysis

Pain assessment, glucoses measurement, time
to first spontaneous food intake and defecation were
compared using Kruskal-Wallis test within group,
among moments, or, Mann-Whitney between groups,
in each moment. In order to compare median and the
correlation, the Scott-Knott test and Sperman test were
used, respectively. Agreement among evaluators was
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Table 1. Median, first and third quartiles of the total points average of bitches underwent to two-port laparoscopic-assisted (GV) or
conventional (GC) OVH, in different time points, using the University of Melbourne (UMPS) and the Short-Form of the Glasgow
Composite Measure (CMPS-SF) pain scales. “b” and “d” indicates the baseline values in UMPS and CMPS-SF, respectively.
UMPS
GC
Time

GV
P-value

Q

Median

Q

Q

Median

Q

1

3.0

4.5 a

6.2

3.0

4.0 b

5.0

P = 0.65

2

3.0

4.0 a

5.2

4.0

5.0 a

6.0

P = 0.17

3

3.0

4.0 a

5.0

4.0

5.0 a

7.0

P = 0.01

4

2.0

4.0 a

5.0

3.0

4.0 a

6.0

P = 0.15

5

2.7

3.0 a

4.2

3.0

3.0 b

6.0

P = 0.28

6

3.0

4.0 a

5.2

3.0

3.0 b

4.0

P = 0.52

7

3.0

4.0 a

4.0

3.0

3.0 b

5.0

P = 0.81

8

2.0

3.0 b

4.0

3.0

3.0 b

4.0

P = 0.38

12

2.0

3.0 b

4.0

3.0

3.0 c

4.0

P = 0.63

18

2.0

3.0 b

4.0

2.0

3.0 c

3.0

P = 0.96

24

2.0

2.5 b

3.2

2.0

2.0 d

2.0

P = 0.09

36

2.0

3.0 b

4.0

2.0

3.0 c

3.0

P = 0.57

48

2.0

3.0 b

3.0

1.0

2.0 d

2.0

P = 0.01

72

2.0

2.0 b

3.0

1.0

2.0 d

3.0

P = 0.29

1

3

1

P < 0.01

P-value

3

P < 0.01
CMPS-SF

GC
Time

GV
P-value

Q

Median

Q

Q

Median

Q

1

3.7

7.0 a

9,0

4.0

6.0 a

9,0

P = 0.91

2

3.0

4.0 b

8,0

3.0

6.0 a

8,0

P = 0.48

3

1.0

4.0 c

8,0

3.0

6.0 a

8,0

P = 0.23

4

1.7

3.5 c

6.0

3.0

5.0 a

8,0

P = 0.14

5

2.0

4.0 c

6.0

2.0

4.0 b

8,0

P = 0.69

6

1.7

2.5 c

4.2

2.0

3.0 b

8,0

P = 0.31

7

2.0

2.0 c

3.0

2.0

3.0 b

6.0

P = 0.56

8

1.0

2.0 d

3.0

2.0

2.0 c

3.0

P = 0.31

12

1.0

2.0 d

2.2

1.0

2.0 c

3.0

P = 0.82

18

0.0

1.0 e

1.2

0.0

1.0 d

2.0

P = 0.32

24

0.0

0.0 e

1.0

0.0

0.0 d

1.0

P = 0.90

36

0.0

0.0 e

0.0

0.0

0.0 d

1.0

P = 0.19

48

0.0

0.0 e

0.0

0.0

0.0 d

0.0

P = 1.00

72

0.0

0.0 e

0.0

0.0

0.0 d

0.0

P = 0.92

1

P-value

3

1

P < 0.01

P < 0.01

4
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Table 2. Median of glucoses at different evaluation times of bitches underwent to two-port laparoscopic-assisted (GV) or conventional
(GC) OVH. “b” indicates the baseline values in UMPS and CMPS-SF.
Time

GC

GV

P-value

Basal

87.00 b ± 12.23

87.71 b ± 5.38

P = 0.89

1

100.20 a ± 6.98

85.80 b ± 9.34

P = 0.02

6

99.71 a ± 5.56

99.00 a ± 4.43

P = 0.79

12

94.29 a ± 8.54

97.14 a ± 7.90

P = 0.52

24

90.71 b ± 11.18

91.86 b ± 9.65

P = 0.84

48

87.00 b ± 13.00

90.86 b ± 6.94

P = 0.50

72

81.57 b ± 4.69

85.71 b ± 14.49

P = 0.48

P-value

P = 0.00

P = 0.04

Figure 1. Median, first and third quartiles of the total points average of bitches underwent to two-port laparoscopicassisted (GV) or conventional (GC) OVH, in different time points, using the University of Melbourne (UMPS) and
the Short-Form of the Glasgow Composite Measure (CMPS-SF) pain scales.

DISCUSSION

acute and chronic pain syndromes and how best to
treat it [10]; this is a world-concern in veterinary
fields. The main pharmacological groups used to
manage acute pain are the opioids and the non-opioid
drugs, including NSAIDs and antipyretics drugs [11],

Hundreds of thousands animals are presented
to US veterinarians annually for surgery or for evaluation of painful conditions. There is growing interest
by veterinary clinical to explore the nature of animal
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as metamizol and scopolamine were selected in our
research.
This study was conducted in order to elucidate
the efficacy of metamizol and scopolamine to control
pain after two modalities of OVH in dogs. A study
evaluated different doses of metamizol applied 8-8
h and verified that 25 and 35 mg.kg-1 provided better
analgesia than smaller doses, but 20% of the animals
of these study needed analgesic rescue [11]. Another
study verified the combination of metamizol (25
mg.kg-1) and scopolamine (0.2 mg.kg-1) 8-8 h was not
efficient to control pain after conventional and two port
video-assisted OVH in dog female [18]. Considering
these data, our study proposed to study the efficacy of
metamizol (25 mg.kg-1) and scopolamine (0.2 mg.kg-1)
in 6-6 h regimen to dog female underwent to conventional and video-assisted OVH.
It is difficult to recognize and quantify pain
in dogs due to inter-individual variability in pain
expression [10,13]. The recognition of pain relies on
the interpretation of animal’s behavior by an observer,
because there is no effective means of communication
between them [17]. It is accepted that pain assessment
is better performed when multidimensional or composite scales are used [13,21]. For this reason, we used
the UMPS and CMPS-SF scales, since they attended
the statements proposed.
The UMPS consists of six categories (physiological data, response to palpation, activity, mental
status, posture, and vocalization), each of which is
divided into 3 or more levels and assigned a different numerical weight. At six categories, the patient
is evaluated for each parameter by punctuation from
zero (without pain) until three (highest pain). Twentyseven points is considered the most painful condition
for this scale [10].
According to the UMPS, pain scores decreased
at 8 hr at GC. At GV the reduction was observed at
5, 12 and 24 h. At 36 h the average increased in GV
and decreased again after 48 h. The authors associated
that the increasing happened because one animal of
this group had dermatitis after shaver, what can cause
alteration at pain.
Difference between groups were observed at 3
h, with larger total points average in GV (5.0) than GC
(4.0); at 48 h was observed major median and range
of pain scores at GC (3.0) than GV (2.0). However,
both findings did not show clinical importance. The

biggest average points using UMPS in our study was
4.5 (T1) to GC and 5.0 (T2, T3) to GV, that suggests a
good analgesic effect. Stands out, rescue is indicated
when 30% of total punctuation is achieved, that could
be necessary if nine points were achieved, that not
happened in no animal of this study.
CMPS-SF is the unique composite scale designed using psychometric principles, which are well
established in human medicine for the measurement
of complex and intangible constructs such as intelligence, pain and quality of life [17]. At CG, higher
punctuation (7.0) was observed at 1 h and decreased
at 2, 3, 8 and finally at 18 h. Animals of GV presented
higher punctuation at 1 to 3 h (6.0), and decreasing
points average at 5, 8 and 18 h. No difference between
groups was observed.
After surgery, glucose concentrations suffer
elevation from the baseline and come to baseline
after 24 h already described [3]. Authors suggest
the metabolic response could be studied by serum
glucose. The magnitude of this response is thought
to be attributed to the perception of pain, according
to the magnitude of surgical trauma. At GC the value
increased at 1 h, earlier than GV that happened at 6
h as cited [3]. Referred authors cited that maximum
values happened from 4 to 6 h, different as observed
in our study. Although, considering glucoses related
to pain, it could suggest there is differences between
groups 1 h after surgery, with higher average to GC
than GV (P = 0.02), (Figure 1), as suggested by authors
[8], that laparoscopic approaches results in less stress
than traditional procedures, although expend more time
than open, as observed in our study.
The time to first spontaneous food intake was
earlier in the GV (5.57 ± 3.21 h) than GC (GC= 16.75
± 10.79 h, P = 0.02). It is recognized that animals
submitted to video surgery experiences less abdominal
discomfort than the animals undergoing open surgery
[8], what could explain these results. Concerning to
the time to first defecation, there was no different
between groups (GV= 17.60 ± 9.21 h, GC= 31.71 ±
17.90 h, P = 0.11).
Three animals of GC had postoperative emesis and episodes happened at 3 h; 36 and 48 h, and
60 h. Owners reported no changes following hospital
discharge. Whilst not common, vomiting may occur
in the first 6 h postoperatively in animals undergone
isoflurane anesthesia [11], as observed in one patient.
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Although there have been sparse episodes, all of them
happened at GC. It is suggested that metamizol, a
weak NSAID whose mechanism may be the inhibition
of COX-3 [11], could cause vomiting, but according
to this, it was expected vomiting in both group, what
not happened. On the other hand, notwithstanding the
scales evaluation not suggested pain, other authors
cited nausea, vomiting, diarrhea and abdominal distention as a clinical sign of abdominal pain [11], what
could explain the observed result.
Differences between groups concerning to glucoses measurement, food intake and vomiting could be
explained by superiority of the video surgery in comparison to open procedures [8]. Authors reported that
laparoscopic approaches are clinically well accepted
as being less painful and resulting in less stress than
open procedures.
The efficacy of an analgesic can be measured
by evaluating the number of animals needing rescue
medication, pain scores [21] and objective parameters
such as catecholamines and cortisol concentrations [8].
In our study none animal required additional postoperative analgesia at any time after surgery, i.e., major
than nine points of a possible 27 at UMPS [10] and
major of eight of a possible 24 at CMPS-SF [17,21],
and the animals undergone to laparoscopic presented
early food intake, smaller glucose levels and vomiting
than those underwent to conventional.
Pain that occurs after an open procedure is also
attributed to desiccation of exposed viscera and disruption of the peritoneal surface. Less pain associated with
video surgery compared to open surgery is also attributed to the relatively less traumatic nature of bipolar
cauterization and transection of the ovarian pedicle,
compared with digital disruption of the suspensory
ligament [4]. Controlled studies have evaluated pain
after laparoscopic versus open sterilization and have
demonstrated significant reduction in pain with video

surgery [8, 15]. In our study, no striking differences
were observed between groups and different times.
Authors believe that analgesic protocol was efficient
to control pain, and it suppressed biggest difference
between them.
The pain origin after the laparoscopic procedures is predominantly visceral than parietal. Also,
pain from the thoracic region is frequent in human,
secondary to the diaphragm irritation that could delay
the patient recovering. The factors that could affect
post operatory pain after video surgery is the duration
of the procedure, the degree of abdominal pressure and
the sub diaphragmatic gas volume after surgery [5].
CONCLUSIONS

The analgesic protocol was effective to control
the pain after conventional or two-port laparoscopicassisted OVH in healthy dog female.
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