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Abstract

Aim: This was a systematic review conducted to evaluate the analgesic drugs and techniques used in the management of
pain in dogs undergoing ovariohysterectomy.

Materials and Methods: Systematic searches in PubMed, Google Scholar, and ScienceDirect were conducted for peer-
reviewed articles written in English and published from 1995 to 2015. The key search words were dogs, ovariohysterectomy,
pain, and analgesics. This was followed by a manual search of the references within the primary data sources. Inclusion and
exclusion of studies and data extraction were performed independently by two reviewers. All randomized studies evaluating
the effects of analgesics during ovariohysterectomy in dogs were included.

Results: A total of 31 trials met the criteria and were, therefore, included in the study. Data on the type of analgesic
drugs used, the technique of administration, and the need for rescue analgesia were extracted from the papers. Individual
analgesic protocols were used in 83.9% of the studies compared to multimodal drug therapy, which was used in 16.1% of the
studies. Opioids were used in 39.0% of studies, nonsteroidal anti-inflammatory drugs (NSAIDs) in 19.4%, a combination
of NSAIDs and opioids in 19.4%, local analgesics in 6.5%, and acupuncture in 3.2% of the studies. Drug administration
was done using three approaches that included pre-operative (64.5%), post-operative (22.6%) as well as combined pre- and
post-operative approach (12.9%). In 77.4% of the studies, administration of analgesics was done once, while in 12.9%, it
was done as a 72-h post-operative course. 24-h and 48-h courses of post-operative pain therapy were done in 6.5% and 3.2%
of the studies, respectively. About 57% of the dogs in the control groups required rescue analgesia as compared to 21.6% in
the single and 11.3% in multimodal drug therapy groups. The requirement for rescue analgesics was highest in dogs treated
using acupuncture (43.8%) and lowest in dogs treated using NSAID-opioid combination (8.6%). Fewer dogs among those
that received pain medication preoperatively and postoperatively required rescue analgesia compared to those in groups
given drugs before and after surgery only. More dogs (26.4%) among those given analgesics only once postoperatively
required rescue analgesia as compared to those that received analgesics daily for 72 h (4.4%).

Conclusions: This study provides evidence that opioids are the mainstream analgesic drugs used in managing acute
post-operative pain in dogs’ post-ovariohysterectomy. In addition, multimodal drug therapy, particularly, NSAID-opioids
combination is more effective for pain management than single drug administration. Administering analgesics both before
and after surgery is associated with better outcomes and so is a protracted course of post-operative pain therapy. Although
these practices should be encouraged, controlled studies should be conducted to conclusively determine the best practices
for pain management in dogs undergoing ovariohysterectomy.
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Introduction These harmful effects include increased post-operative

Ovariohysterectomy is aroutine surgical procedure stress, immunosuppression, increased arterial blood

which is known to cause marked acute pain in dogs [1].
Perioperative analgesia in surgical patients is para-
mount not only for humane and ethical considerations
but also for the reason that it helps to minimize the del-
eterious physiological effects associated with pain [2].
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pressure, delayed wound healing, negative protein bal-
ance, decreased food intake, and development of mal-
adaptive behaviors including self-mutilation [3,4].

The numerous analgesic drugs and techniques cur-
rently available for the management of pain in animals
pose a challenge to practicing clinicians with regard to
the choice of the appropriate drug and technique for
optimal pain management in animals. Practically, the
choices are mainly influenced by the type of surgery,
past experiences of the clinicians and their knowledge
of the specific drug or technique, availability of the
drug, associated side effects, cost, and occasionally set
guidelines for the clinic or hospital [5].

Veterinary World, EISSN: 2231-0916

1725



Available at www.veterinaryworld.org/Vol.11/December-2018/13.pdf

This study evaluated the trends in analgesia
practices in dogs undergoing ovariohysterectomy
and further determined their effectiveness in manag-
ing post-operative pain. The results of this systematic
review can help the clinician to make an informed
decision on the most appropriate choice of analgesics
and techniques for effective pain management, hence
leading to better animal welfare and favorable surgical
outcomes.

Materials and Methods

Ethical approval
This is a systematic review, hence no ethical
approval is necessary.

Data search

A literature search was conducted to identify all
trials comparing or testing the efficacy of analgesics
used in managing post-operative pain in dogs after
ovariohysterectomy. Systematic searches in three
databases, namely PubMed, Google Scholar, and
ScienceDirect, were conducted for peer-reviewed
articles written in English and published between
1995 and 2015. The literature search was designed to
retrieve all articles using dogs, ovariohysterectomy,
pain, and analgesics as the key search words. This was
followed by a manual search of the references within
the primary data sources to get more articles that
might not have been picked using the three databases.

Inclusion and exclusion of studies
All studies published from 1995 to 2015, writ-
ten in English and assessing the effectiveness of

Literature Search
Keywords: Ovariohysterectomy, Dogs, Pain, Analgesics

Pub Med Science Direct Google Scholar
46 Articles 35 Articles 101 Articles

182 Articles from the 3 search Engines

108 Articles from the 3 search Engines

43 Articles from the 3 search Engines

Removed 3: Removed 2: Removed 4: lﬁgwoovec;in.
NonEnglish Laparoscopic Ovariectomy the;

32 Articles from the 3 search Engines

31 Articles met the inclusion criteria

analgesics in managing pain after ovariohysterectomy
in dogs, were included. Studies with controlled or
uncontrolled trials were included as long as the study
designs were randomized. Clinical as well as experi-
mental studies that assessed the effects of analgesics
after ovariohysterectomy in dogs were included. Only
complete papers were included for review. Where only
abstracts were available, full papers were obtained
directly from the corresponding authors through the
availed e-mail contacts. The systematic procedure fol-
lowed to include and exclude articles is illustrated in
Figure-1.

Data extraction and synthesis

The articles that met the inclusion criteria were
read in full, and data were extracted systematically
in a predefined, standardized manner. Extracted data
included the author, year of publication, study design,
objectives of the study, analgesic drugs, technique
of drug administration (multimodal vs. single drug
therapy, pre-emptive vs. post-operative administra-
tion, course of drug administration, and epidural vs.
systemic administration), and need for rescue anal-
gesia. Quantitative data synthesis was carried out on
homogeneous data. Homogeneity was achieved by
grouping the data into categories based on several
characteristics, which included overall goal of the
study (analgesic efficacy, comparison of analgesia,
timing effect, route effect, and dose effect), total num-
ber of dogs used, number of dogs per group, type of
analgesic groups/therapies (nonsteroidal anti-inflam-
matory drugs [NSAIDs], opioids, NSAIDs-opioids,

r

Removed 74: Duplicate papers

Removed 65: Abstracts

Removed 1: Nemandomized

Figure-1: The systematic criteria used to exclude and include the articles in this study.
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local analgesics, and acupuncture), analgesic pro-
tocols (individual or multimodal), timing of analge-
sic administration (pre-emptive, post-operative, or
pre-emptive plus post-operative), course of analge-
sic therapy (once, 24 h, 48 h, and 72 h). The number
of dogs that required rescue analgesia in each study
(where available) was recorded, and further compari-
sons were carried out between different homogenous
categories described above. The aim of these com-
parisons was to demonstrate the relative analgesic
strength between the different types of drugs and their
techniques of administration. Evaluation of an article
for inclusion in the study as well as data extraction
was performed independently by two reviewers. Any
arising disagreements between the two reviewers were
resolved through a discussion leading to a consensus.

Results

General demographics
Number of studies

A total of 31 studies met the inclusion criteria for
the systematic review (Table-1) [6-36]. The year with
the highest number of studies that met the inclusion
criteria was 2012 (22.6%), followed by 2011 (16.1%)
and 2003 (9.7%). The distribution of studies as per
their year of publication is illustrated in Figure-2.

Overall goals of the studies

Studies were carried out to compare the vari-
ous effects of analgesics after ovariohysterectomy.
A total of 58.1% (n=18) of the studies compared
analgesia between different pain medications, 16.2%
(n=5) evaluated efficacies of different drugs, 12.9%
(n=4) compared the effects of various doses, 9.7% (n=3)
compared the effects of route of drug administration,
and 3.2% (n=1) compared the effects of timing (pre-op-
erative or post-operative) of drug administration.

Total number of dogs used in the studies

A total of 888 dogs were used in all the 31 stud-
ies that met the inclusion criteria. The mean number of
dogs that were used per the study was 28.7+£14.7 with

the smallest number of dogs per the study being 12
and the highest number being 80. The mean number of
dogs per group was 10.8+4.3 with the smallest num-
ber per group being 4 and the highest number being
20 dogs.

Pain management practices
Analgesia protocols

Individual analgesic protocols were used in 83.9%
(n=26) of these studies for managing pain in dogs after
ovariohysterectomy, compared to 16.1% (n=5) of the
studies that utilized multimodal drug therapy.

Categories of analgesic drugs and techniques

Of the 31 studies that met the inclusion criteria,
opioids were used in 38.7% of the studies, NSAIDs
in 19.4%, the combination of NSAIDs and opioids in
19.4%, and local analgesia in 6.5% of the studies. The
remaining therapies were used in equal measure of
3.2% of the studies as shown in Table-2.

Timing of analgesic administration

The most preferred time for the administration of
analgesics was before surgery (pre-operative), which
was practiced in 64.5% (n=20) of the studies, followed
by post-operative analgesia in 22.6% (n=7). In 12.9%
(n=4) of the studies, analgesics were administered first
preoperatively and then postoperatively (Figure-3).
Furthermore, NSAIDs were administered mainly in
the post-operative period (50%), while opioids (75%)
and the NSAIDs-opioid drug combinations (66.7%)
were mainly administered before surgery (preopera-
tively) as shown in Table-3.

Post-operative course of analgesic administration

Administration of analgesics only once postop-
eratively was the most common practice as reported in
77.4% (n=24) of the studies, while a 72-h post-opera-
tive course of analgesics was reported in 12.9% (n=4)
of the studies. 24 h and 48-h courses of post-operative
analgesic administration were reported in 6.5% (n=2)
and 3.2% (n=1) of the studies, respectively, as shown
in Figure-4.

(o)} = [ele}
1

Number of Studies
[\8) w EN W

1998 2002 2003 2004 2005 2006 2008 2009 2010 2011 2012 2013 2014 2015
Year of Publication

Figure-2: Distribution of studies that met the inclusion criteria of this systematic review based on their year of publication.
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o Table-2: Categories of analgesic drugs and techniques
S Qo used in dogs.
38 25,
EB © 'E\IE S olw Category of analgesic Number Percentage of the
£ E g 83 &% 3 of studies number of studies
o = £ O
SE S83¢ colg Opioid 12 38.7
go 3o 253 NSAID 6 19.4
£3 Sc@ 2,18 NSAID and opioid 6 19.4
c 8 ox_ 2=a Local analgesic 2 6.5
C=ca2g G E
¢ ([cBP9mBd 0| Acupuncture 1 3.2
g % oL w28 £ o|® Acupuncture and opioid 1 3.2
g |5688389%8¢ 239 Antiemetic 1 3.2
3 |8 g}:; S g S § 2|2 NMDA antagonist 1 3.2
o NSAID and local analgesic 1 3.2
5 © Total 31 100
) 0 =
z E, % NSAIDs=Nonsteroidal anti-inflammatory drugs,
] gl o " " > NMDA=N-methyl-D-aspartate
Kwm|lZ s o ~
c
s -g Requirement for rescue analgesia
8c . . 2 Not all the studies assessed the need for rescue
3 .E = o e | analgesia. However, a total of 713 dogs were used in
ve © © |e the studies that assessed this parameter. Rescue anal-
-+ . . .
- < gesia was required in 25.5% (n=182) of these dogs.
oo @
ot §' 8'. g'. ué Comparison of the adequacy of analgesia between
EV| @ @ o |0 the drug protocols
= O | 0O st jut I gp > .
R & - More dogs in control groups required rescue
2 ;{ analgesia postoperatively (57.3%) compared to dogs
- . . .
E @ S under pain therapy. The likelihood that a dog under
w 9 - single analgesic drug therapy (21.6%) would require
w8 ) :
o g’g‘ o g’é g2z & :E rescue analgesia was twice as high as for a dog under
2 22525 nens 3| £ multimodal analgesic drug therapy (11.3%) as shown
I E-PoaT 2o g in Table-4
0 |YmoNoonNo Ex| in lable-4.
[a] < o Ro~cocomo c B ; ;
IS Comparison between the categories of analgesics
2 Rescue analgesia was highest in dogs treated
o v using acupuncture (43.8% of the dogs) and lowest
" é £ in dogs treated using NSAID-opioids (8.6% of the
2 s 2 dogs) (Table-5). Rescue analgesia was required in
= —_ (] .
8 |_5 ¢ ¢ 2| i 9.3% of dogs treated using NSAIDs, 26.1% of dogs
2 |E€9£8:E8 g2le treated using opioids, and 28.6% of those under local
- PSaxxmox eR=N :
% %% 88 § 3 £ E g analgesics.
o O>¥=3s am| 3 Comparison between the times of drug administration
2 Lo oo valo The number of dogs requiring rescue analgesia
S § 'g § 'g é 'g % was 10we§t (1.9.2%) in categories of dogs that received
2 |€Es E= Esl & pain medication both before and after surgery as com-
Q oc OcC oc|la . . .
O |Uc Onw Os&|o pared to those that were given pain medication only
5 L before surgery (preoperatively) or only_ postopera-
& o ™ - &y tively. The highest number of dogs requiring rescue
1) i i i . . .
822 2 S |83 analgesia (21.0%) was witnessed in the category of
> '% & c dogs that were given analgesics only before surgery,
< £ followed by 19.6% of those dogs in the category that
= O . . . .
g received analgesics only postoperatively (Figure-5).
= 0
3 g S Comparison between the courses of drug
—~ g ) e L= administration
§ — g |sg& Only two groups (one-off and 72-h course of
>~ [} ) .. . . . .
S o 8 18 p administration) were considered in the analysis of the
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in one-off and long duration in 72-h). More dogs
(26.4%) in the category that was given pain medica-
Preoperative and postoperative tion only once postoperatively required rescue analge-
sia as compared to 4.4% of dogs given analgesics over
the course of a 72-h period (Table-6).

Discussion

Preoperative

This review indicates a general increasing trend
Postoperative in the number of studies focusing on post-operative
‘ pain after spaying in dogs, over a 20-year period. This
0 20 40 60 80 observation suggests that veterinarians are becoming

Percentage of studies more aware of pain and its deleterious effects in surgi-
cal patients and are further exploring better therapies
which can minimize pain and hence optimize surgical
outcomes. This theory is further supported by the high
number of studies that sought to gain a deeper under-

Timing of Drug Administration

Figure-3: Timing of analgesic drug administration in dogs
undergoing ovariohysterectomy.

80 1 standing of comparative analgesic efficacy of the var-
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Figure-4: Course of analgesic administration for pain  and other analgesics. Further observations indicated
management after ovariohysterectomy in dogs. that opioids were administered preoperatively and

Table-3: Timing for analgesic drug administration according to their categories in dogs undergoing ovariohysterectomy.

Timing of administration Category of analgesics and percentage of studies in which they
were used
NSAID NSAID and opioid Opioid
Post-operative 50.0 16.7 8.3
Pre-operative 33.3 66.7 75.0
Pre-operative and post-operative 16.7 16.7 16.7
Total 100.0 100.0 100.0

NSAIDs=Nonsteroidal anti-inflammatory drugs

Table-4: The need for rescue analgesia in dogs under control, individual, and multimodal therapies.

Category Total number of dogs Dogs requiring rescue Percentage of dogs requiring
in each protocol analgesia in each protocol rescue analgesia in each protocol

Multimodal therapy 62 7 11.3

Individual drug therapy 555 120 21.6

Control group 96 55 57.3

Total 713 182 25.5

Table-5: The requirement for rescue analgesia among the analgesic categories.

Analgesic category Number of dogs requiring Total number of Percentage of dogs requiring
rescue analgesia/category dogs/category rescue analgesia/category

NSAID-opioids 3 35 8.6

NSAIDs 15 162 9.3

Opioids 83 318 26.1

Local analgesic 14 49 28.6

Acupuncture 7 16 43.8

NSAIDs = Nonsteroidal anti-inflammatory drugs
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Table-6: Requirement for rescue analgesia between different courses of drug administration.

Course of Number of dogs requiring Total number of Percentage of dogs
administration rescue analgesia/category dogs/category requiring rescue analgesia
One-off 130 492 26.4

72 h 3 68 4.4

Total 133 560 23.8

21

20

19 1

% of dogs requiring rescue analgesia

Pre and Postoperative ~ Postoperative Preoperative

Timing of Analgesic Administration

Figure-5: Requirement for rescue analgesia based on the
timing of analgesic drug administration.

NSAIDs mostly postoperatively. Opioids are known
to have good analgesia and sedative effects [1], and
this could explain their widespread use for premedica-
tion. In addition, opioids are known to cause adverse
effects postoperatively compared to NSAIDs, there-
fore limiting their use in post-operative period. The
fact that NSAIDs have a longer duration of analgesia
and lack sedative effects when compared to opioids [1]
could have influenced their extensive use postopera-
tively where analgesia rather than sedation is required.
However, since NSAIDs are known to minimize pro-
duction of prostaglandins caused by trauma like in
surgery [37], their use preoperatively would argu-
ably result in better pain management as compared to
when administered postoperatively. Although opioids
are widely used for post-operative pain management
in dogs, their administration is restricted to the period
that the animal is hospitalized [38] due to their asso-
ciated side effects. This limits their use in multimodal
analgesia protocols in the home environment and may
lead to inadequate analgesia and consequent “break-
through” pain [38].

This study revealed that individual drug therapy
was the more frequently used technique for pain man-
agement than multimodal therapy. This is probably
a reflection of inadequate information available on
the latter, particularly on the drugs that can be used
together, the dosages, analgesic efficacy, and associ-
ated side effects. This limits the veterinarians to the
use of individual drugs until sufficient reliable infor-
mation on multimodal drug therapy is available to
them.

Results, from this systematic review, show that
NSAIDs had better pain relieving ability than opioids
as indicated by the number of dogs requiring rescue

analgesia. A similar observation has also been made
in another systematic review conducted to assess the
efficacy of NSAIDs and opioids in the treatment of
acute renal colic in humans [39]. This is attributed to
the fact that opioids act indirectly on the cause of pain
through the opioids receptors [40], while NSAIDs act
directly on prostaglandin release, which is the main
intermediary of pain in surgery and most pathological
processes in the body [37].

Local analgesics were also used in managing
pain in dogs undergoing ovariohysterectomy and
these included bupivacaine [9] and lidocaine [10,35].
Interestingly, the requirement for rescue analgesia in
dogs given local analgesics was almost the same to
that of dogs treated using opioids. This observation
can be attributed to the fact that local analgesics were
mostly administered directly at the site of nociceptor
stimulation either at the skin incision (incisional) or
at the ovarian stamps (intraperitoneal) [9,10] as com-
pared to opioids that were administered systemically.
Considering the cost, availability, restrictions, and the
side effects associated with opioids compared to local
analgesics, this observation is encouraging and could
stir interest, leading to possible widespread use of this
technique in dogs undergoing ovariohysterectomy.

Almost half of the dogs treated using acupunc-
ture required rescue analgesia postoperatively. In
addition, variations in the outcome of analgesia treat-
ment were observed when different acupoints or acu-
puncture techniques were used. For example, a study
by Cassau et al. [11] demonstrated that dogs treated
by electrical stimulation of acupoint EA had lower
pain scores compared to dogs treated at pre-incisional
dermatomes. Based on these available studies, it can
be inferred that the use of acupuncture for post-op-
erative pain management, especially following ovari-
ohysterectomy in dogs, produces variable outcomes
and therefore is not as reliable as the proven therapies
such as NSAIDs, opioids, and local analgesics.

More dogs in the control group required rescue
analgesia more than those in which pain therapy was
instituted. This observation confirms the fact that
ovariohysterectomy in dogs is associated with post-op-
erative pain, which has previously been described
as acute and moderate [1]. For this reason, any dog
undergoing this surgical procedure must receive pain
medication at least for 24 h postoperatively to over-
come deleterious physiological effects associated with
pain and for humane reasons. Such deleterious effects
include increased post-operative stress, immunosup-
pression, increased arterial blood pressure, delayed
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wound healing, negative protein balance, decreased
food intake, and development of maladaptive behav-
iors such as self-mutilation [3,4]. The use of analge-
sics in pre-operative period in the form of opioids and
alpha-2 adrenergic agonists could be the reason why
only 57% and not all the dogs in the control groups
required rescue analgesia.

Almost double the number of dogs that were
treated using individual drug therapy required rescue
analgesia compared to those treated using multimodal
drug therapy. Studies have shown that irrespective of
the dose used, a single class of analgesic drugs can-
not provide complete analgesia due to the complex
nature of pain transmission, which involves multiple
pathways, mechanisms, and transmitter systems [41].
Multimodal drug therapy confers the advantages of
using small doses of individual drugs but most impor-
tantly additive analgesia [19,42]. This improves the
patient comfort and minimizes the need for high doses
or prolonged use of any one particular drug [43],
hence minimizing the likelihood of undesirable side
effects. Furthermore, the widespread over-reliance
on one class of drugs as is the case with NSAIDs is
likely to not only undermanage some or perhaps many
patients for their pain but also could increase the pos-
sibility of side effects associated with such drugs [43].

Administering drugs both before and after sur-
gery was a technique associated with better outcomes
compared to giving drugs either only before surgery
or only after surgery. Several studies exist both in
human and veterinary anesthesiology which demon-
strate the beneficial effects of administering analge-
sics before surgery. For instance, carprofen adminis-
tered preoperatively was shown to be more effective
than one administered postoperatively in dogs under-
going ovariohysterectomy [17]. This beneficial effect
can be attributed to: (1) Higher plasma levels of the
drug at the time of surgery when given preopera-
tively; (2) higher levels of the drug in tissue fluid/
inflammatory exudates when administered before
surgery; (3) a positive pre-operative effect in terms
of either decreasing the amount of noxious informa-
tion generated at the periphery which decreases any
central changes or blocking the entry of the noxious
information into the spinal cord; and (4) high tissue
levels of drug before the surgery which promotes a
more effective action against local inflammation [17].
However, results from this study show that adminis-
tering drugs postoperatively only had better outcomes
compared to pre-operative administration. This is
attributed to the fact that, since pain was assessed seri-
ally after surgery, the plasma concentration of drugs
administered postoperatively was higher compared to
the plasma concentration of those administered before
surgery, resulting in the observed lower pain scores.
Administering drugs both before and after surgery
is then an innovative and effective way of managing
pain as confirmed by the findings in this study. This
technique utilizes the beneficial effects of each of the

techniques (pre-operative and post-operative) result-
ing in better outcomes.

The need for rescue analgesia was very low in
dogs that were given analgesics for 3 days compared
to those that were given one-off pain medication, post-
operatively. This observation might suggest that pain
which occurs following ovariohysterectomy may be
moderate but can last for several days. It could, there-
fore, make sense to administer analgesics more than
once postoperatively, and if the dog is to be discharged
immediately after recovery from anesthesia as is often
common after ovariohysterectomy, then pain medica-
tions should be dispensed for the client to administer
for a prescribed period and taken into account drug
use regulatory environment in each jurisdiction.

Conclusions

The following conclusions can be drawn from
this study:

e Opioids are the mainstream analgesics that are
used to manage pain in dogs undergoing ovario-
hysterectomy and that one-time drug administra-
tion, pre-operative, and individual drug therapy
are the commonly used techniques.

e NSAIDs are more effective in managing post-oper-
ative pain in dogs undergoing ovariohysterectomy.

e Multimodal drug therapies, administration of anal-
gesics before and after surgery, as well as a 72-h
course of pain therapy are the practices that pro-
vide better outcomes in managing acute post-oper-
ative pain in dogs following ovariohysterectomy.

*  Such analgesic drugs and techniques mentioned
in these conclusions are recommended for opti-
mal pain management following ovariohysterec-
tomy as well as for good animal welfare practices.
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