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Abstract

Objectives This study sought to determine if bupivacaine targeted at specific, potentially painful sites could
enhance postoperative analgesia in routine feline ovariohysterectomies. A secondary objective was to assess the
utility of multiple acute pain scales for cats in a high-volume surgery setting.

Methods Two hundred and twelve cats were included in a prospective, randomized, double-blinded, placebo-
controlled clinical trial. Anesthesia included buprenorphine, ketamine, dexmedetomidine and isoflurane. A ventral
midline ovariohysterectomy was performed and cats were administered bupivacaine (2 mg/kg), placebo control
(0.9% saline) or sham control (observation only) intraoperatively at the ovarian suspensory ligaments and vessels,
uterine body and incisional subcutaneous tissues. Two pain scales were used to assess cats postoperatively.
Initially, a multidimensional composite pain scale (MCPS) and a 0—10 numeric pain rating scale (NRS) were used.
Subsequently, the MCPS was replaced with a modified Colorado State University Feline Acute Pain Scale (mCSU).
Pain scores for the test groups were compared using a one-way ANOVA and a Holm-Bonferroni post hoc analysis
when a difference was found (P <0.05).

Results Pain for the bupivacaine group was lower than the control groups at 1 h post-recovery and discharge,
attaining significance with higher body weights. The P values were 0.008 and 0.004 for 1 h post-recovery and
discharge, respectively. Pain scores between evaluators for the MCPS and NRS correlated poorly with r values for
1 h post-recovery and discharge of —0.08 and 0.22, respectively. Additionally, the MCPS proved difficult to use and
time consuming, especially for feral and fractious patients, and was replaced with the mCSU.

Conclusions and relevance Targeted bupivacaine reduced early postoperative pain scores following routine feline
ovariohysterectomies. The technique used was simple, requiring just over a minute to perform at minimal additional
cost. The MCPS was not ideal for use in a high-volume spay setting.
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Effective analgesia is key for patients undergoing sur-
gical neutering. Multimodal analgesia involves the use of
multiple analgesic agents with varying mechanisms of
action to minimize pain. Using multiple analgesic drugs
can potentially improve the overall analgesia achieved.
Additionally, the doses of the drugs used can be reduced
with the goal of lessening the incidence and severity of
potentially adverse effects compared with a single agent.!

Postoperative analgesia contributes to successful case
outcomes and helps reduce pain-induced deleterious
effects that can hinder patient recovery* In humans,
poorly controlled acute postoperative pain is associated
with increased morbidity, functional and quality-of-life
impairment, delayed recovery time, prolonged duration
of opioid use and higher healthcare costs. Additionally,
the presence and intensity of acute pain during or after
surgery is predictive of the development of chronic or
maladaptive pain.* Postoperative analgesia require-
ments vary among patients with differences in surgical
complexity, technique, patient age, and individual
responses to pain and analgesic agents.!

Industry guidelines state that local anesthetics should
be used, insofar as possible, with every surgical proce-
dure as part of multimodal analgesia.? They prevent pain
by blocking and interrupting nerve conduction through
sodium channel blockade.>¢ Bupivacaine is a commonly
used local agent for regional and infiltration anesthesia.
The time to maximum effect is typically within 15-30
mins, and it has a longer duration of anesthesia when
compared with other commonly used local anesthetics
such as lidocaine.” The duration of action, commonly
reported in veterinary medicine as 4-6 h, is dependent on
several factors, including site of injection, route of admin-
istration, concentration and volume administered. One
key factor determining duration of action is the extent to
which the bupivacaine remains near the targeted nerves.
The longer the drug remains in the proximity, the more
likely the drug will affect the nerve membrane.
Additionally, in humans, it has been noted that there is a
period of analgesia that persists after the return of sensa-
tion, during which time analgesic needs are reduced.?

The objective of this study was to determine if bupiv-
acaine targeting specific, potentially painful sites could
enhance postoperative analgesia in routine feline ovario-
hysterectomies. A secondary objective was to assess the
utility of multiple acute pain scales in postoperative cats
in a high-volume setting. It was hypothesized that tar-
geted application of discrete volumes of bupivacaine
intraoperatively would result in reduced postoperative
pain scores in cats during the period from anesthesia
recovery to same-day hospital discharge.

Materials and methods

This trial was a prospective, randomized, double-
blind, placebo-controlled clinical study. The study was
reviewed and approved by the Board of Directors of

the Hill Country Animal League (HCAL). Owner
consent was required before entering patients into the
trial.

Animals

Two hundred and sixty-seven healthy female cats pre-
sented for elective ovariohysterectomy to HCAL, a non-
for-profit high-volume spay-and-neuter practice, were
entered into the study. Cats were weighed and confirmed
to be =0.9 kg body weight and =2 months of age, as
reported by owner/agent and confirmed by dentition.
Cats determined intraoperatively to be pregnant cats, in
estrus or experiencing an intraoperative complication
were excluded. Additionally, cats were excluded from the
study in the case of having only partial data available.

Group assignment

Cats were block-randomized sequentially by day. A ran-
dom number generator (www.random.org) was used to
assign days of surgery to one of three groups: treatment
(bupivacaine), placebo control (saline) and sham control
(sham). Cats having surgery on the same day were
assigned to the same group and had the same interven-
tion. Treatment days were blinded to all participants.
Surgeons and operating room staff were blinded to treat-
ment drugs. Surgical anesthesia recovery personnel and
pain evaluators were not apprised of groupings or intra-
operative interventions. Additionally, owners were not
informed of treatment or control status of their cat.

Anesthesia, analgesia and ovariohysterectomy

Owners withheld food from cats, beginning the night
before surgery. Buprenorphine (0.01 mg/kg IM) was
administered preoperatively (Buprenorphine Injection
PF; Roadrunner Pharmacy MFG). Equal volumes of keta-
mine (100 mg/ml [KetaVed; VEDCO]) and dexmedetomi-
dine (0.5 mg/ml [Dexmedetomidine HCl; Putney]) were
mixed in a single sterile vial. Anesthesia was induced by
intramuscular injection of 0.3 ml for cats weighing 0.9-1.8
kg. Cats weighing >1.8 kg were administered 0.4 ml.
Total dosage of induction drugs ranged from 3.75 mg/kg
to 16.5 mg/kg for ketamine and from 0.02 mg/kg to 0.04
mg/kg for dexmedetomidine. Each animal was intu-
bated, and isoflurane was administered to maintain a sur-
gical plane of anesthesia with a vaporizer setting range of
0.5-1% (Fluriso; MWI). Oxygen flow was 2 1/min using a
non-rebreathing circuit. In the event of any difficulty with
intubation, cats were administered isoflurane by mask to
facilitate the procedure.

Anesthesia was monitored by operating room techni-
cians with oversight from the surgeon. Owing to the short
duration of the surgical procedure, patients were typically
monitored without the use of specialized equipment.
Circulatory function was monitored using a gross assess-
ment of peripheral perfusion (pulse quality, mucous
membrane color and capillary refill time). Ventilation was
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Figure 1 Photographs of the area targeted for local anesthetic application near the ovary (a) before injection and (b) after
injection showing a bleb, approximately 1 cm in diameter encompassing suspensory ligaments of the ovary, mesovarium and
the pedicles of ovarian vessels. An additional few drops of local anesthetic are applied topically to the cut ends of the tissue

after ligation and transection

qualitatively assessed via observation of the thoracic wall
movement and observation of breathing bag movement.
Auscultation of heart beat and breath sounds with an
external stethoscope was performed by exception, when
there was a concern noted. Similarly, pulse oximetry was
used by exception to assess oxygenation and pulse rate.
An ovariohysterectomy via midline celiotomy was
performed by one of three surgeons well experienced in
high-volume surgery. Procedures were performed asepti-
cally following published guidelines for elective surgery
on shelter animals.! Overall times required for surgery
were measured in a subset of cats enrolled. Surgical
anesthesia recovery was performed by solely dedicated,
experienced technicians who remained with patients
continuously until the end of the anesthetic period.

Interventions

Bupivacaine group cats were administered targeted
injections of 0.5% bupivacaine (2 mg/kg total dose
[Marcaine, 0.5%; Hospira]). Bupivacaine was equally
divided by volume and injected into four sites intraop-
eratively: the (1) right and (2) left suspensory liga-
ments of the ovary, mesovarium, and the pedicles of
ovarian vessels; (3) the uterine body just caudal to the
bifurcation; and (4) the subcutaneous tissue between
the closed abdominal muscle fascia and subcuticular
layers. The saline group was administered an equal
volume of 0.9% saline at the same locations. The sham

group was not administered any drug; rather, each
injection site was carefully identified intraoperatively
by the surgeon. Times required for administering inter-
ventions were measured in a subset of cats enrolled.

Interventional technique

After entry into the abdomen via midline incision, one
horn of the uterus was located and gently elevated from
the abdomen. The uterine horn was followed cranially to
its corresponding ovary. The ovary was exteriorized,
and a clamp was placed across its proper ligament. With
the assistance of the operating room technician, a sterile
syringe with a 25 G needle was used to draw up the
appropriate volume of the drug to be administered. The
ovarian vessels and suspensory ligament were separated
using a fanning motion with thumb and index or middle
finger. The needle was inserted near the suspensory liga-
ment with care taken not to enter any blood vessel. The
drug was infiltrated until a bleb was formed incorporat-
ing the ligaments of the ovary, mesovarium, and the tis-
sues surrounding the ovarian vessels (Figure 1). The
vessels were then ligated and transected. The uterus was
traced caudally to the uterine body and then cranially to
the contralateral ovary. The procedure was then repeated
for this ovary. The uterus was again followed caudally to
the uterine body. The uterine body was clamped caudal
to the bifurcation. The uterine body was infiltrated enter-
ing on the dorsal aspect of the uterus caudal to the clamp



94

Journal of Feline Medicine and Surgery 22(2)

Figure 2 Photograph of the location targeted for local
anesthetic infusion into the uterine body. An additional few
drops of local anesthetic are applied topically to the cut ends
of the tissue after ligation and transection

(Figure 2). The uterine tissues were observed to be well
infiltrated circumferentially. The uterus was then ligated
and transected. After closure of the abdominal wall, the
last portion of the drug administered was infiltrated into
the subcutaneous tissue between the closed abdominal
muscle fascia and subcuticular layers prior to closure of
the skin.

Pain assessments

Two technicians, each previously trained on a specific
pain scale, assessed pain throughout the study.
Assessments were made 1 h post-anesthesia recovery
and immediately prior to same-day discharge from the
hospital (<7 h post-anesthesia recovery) by the same
technicians using their respective pain scale. There was
no inter-observer communication related to pain scoring
for enrolled cats.

Two pain scales were used to assess cats postopera-
tively. In the first phase of the study, a modified UNESP-
Botucatu multidimensional composite pain scale
(MCPS)*1? and a 0-10 numeric pain rating scale (NRS)"!
were used. Physiological variables (subscale 3) of the
MCPS, including arterial blood pressure and appetite,
were not measured. In the final phase of the study, the
MCPS was replaced with a modified Colorado State
University Feline Acute Pain Scale (mCSU).12 The CSU
was modified to not include palpation of the surgical site
owing to commonly seen aggression in fractious and
feral cats.

Rescue analgesia was provided to any cat assessed a
pain score considered moderate to severe. For the MCPS,
a cut-off point above which interventional analgesics
were used was >2 for subscale 1 ‘pain expression’ (scale
range 0-12 points), and >3 for subscale 2 “psychomotor
change’ (scale range 0-12 points).” NRS moderate pain
scores were 4-6, and severe pain scores were 7-10.1* The
threshold for rescue analgesia for the mCSU was a pain
score =2,

Statistical analysis

Baseline data for treatment and control groups were ana-
lyzed for comparability of groups. A one-way ANOVA
was used to compare age, weight and breed.

Postoperative pain scores among the three groups
(bupivacaine, saline and sham) were compared. Scores
from different pain scales were normalized to a maxi-
mum value of 1 by dividing the assigned score by its
respective scale’s maximum number. The normalized
scores from the two evaluators were averaged for each
observation of each cat. Averaged, normalized scores
from the three groups were compared using a one-way
ANOVA to determine potential differences among pain
score averages. A Holm-Bonferroni post-hoc analysis
was performed to compare between groups when a dif-
ference was found via ANOVA.

Correlation analysis was used to measure the strength
of the relationship between evaluators’ scores, and
Bland-Altman agreement analysis was used to assess
scoring agreement.

A P value of <0.05 was considered significant.
Statistical analysis was performed using commercially
available software (Microsoft Excel).

Results

Animals

Phase 1 Fifty-nine cats entered the first phase of the
study. Thirty-six cats met the inclusion criteria; 12 in the
bupivacaine group, 17 in the saline group and seven in
the sham group. There were no significant differences
among groups regarding breed or body weight. Saline
group ages were significantly older than the other
groups, with an average age of 9.6 = 3.5 months vs 5.7 =
3.2 months and 5.1 = 2.1 months in the bupivacaine and
sham groups, respectively (Table 1). Of note, of the 23
cats excluded, 17 (74%) were eliminated owing to the
inability of the evaluator to determine a MCPS score.

Phase 2 Two hundred and eight cats entered the second
phase of study. Thirty-two cats were excluded because
of partial data. A similar percentage of each groups’
sample was excluded: 18%, 16% and 13% for the bupi-
vacaine, saline and sham groups, respectively. One hun-
dred and seventy-six cats met the inclusion criteria: 59
in the bupivacaine group, 41 in the saline group and 76
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Table 1 Demographics for cats enrolled in phase 1 of the clinical trial

*Significantly (P <0.05) higher average age
DSH = domestic shorthair

Table 2 Demographics of cats enrolled in phase 2 of the clinical trial

*Significantly (P <0.05) higher mean body weight and average age
DSH = domestic shorthair; DMH = domestic mediumhair

in the sham group. There were no significant differences
among groups regarding percentages of breeds of cats
included. Saline group ages were older than the other
groups with an average age of 8.5 + 4.8 months vs 5.0 =
3.1 months and 4.2 = 3.3 months in the bupivacaine and
sham groups, respectively. Body weights differed
among groups. Mean body weights (2.8 + 0.8 kg) of cats
in the saline group were greater than those cats in the
bupivacaine (2.0 * 0.8 kg) and sham (1.7 = 0.7 kg)
groups (Table 2).

Surgicalltreatment times

Surgical times were measured in 38 animals. Median sur-
gical time, as measured from initial incision to closure of
the surgical site, was 5.5 mins (range 4.5-8.8 mins). Of
note, one surgeon used pedicle ties, whereas the other
two surgeons used sutures for ovarian pedicles. Times
required for administering interventions were measured
in 29 cats. Times for calculating and drawing up the

dosage into a syringe, and administering the intervention
at each of the four sites were totaled. The median total
time required for administering an intervention was 69 s
(range 50 s-2.7 mins). The longest segment of time,
median 30 s, was the dosage calculation and drawing up
the calculated volume (range 11-89 s).

Pain scores

An interim analysis was performed on cats in phase 1.
A correlation analysis was used to measure the strength
of the relationship of pain scores between evaluators. The
r value for correlation of the MCPS and NRS 1 h post-
recovery and at discharge were —0.08 and 0.22, respec-
tively. A Bland-Altman analysis was used to further
assess the agreement between evaluators’ normalized
pain scores. A notable bias (—0.15) was observed, indicat-
ing NRS scores were higher than MCPS and suggesting
the two pain scales were systematically producing differ-
ence results. These correlation and agreement analyses
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Table 3 Averaged, normalized pain scores for study cats
weighing 0.9-1.5 kg (phase 2)

Group n Observation Observation

time 1 time 2
Bupivacaine 24 0.16 £ 0.10 0.04 £ 0.07
Saline 3 0.24 = 0.06 0.183 £ 0.12
Sham 42 0.19 £ 0.12 0.07 = 0.09
Total 69

Data are mean + SD

Table 4 Averaged, normalized pain scores for study cats
weighing >1.5-2.7 kg (phase 2)

Group n Observation Observation

time 1 time 2
Bupivacaine 21 0.20 = 0.12 0.13 = 0.11
Saline 16 0.19 = 0.10 0.11 = 0.10
Sham 29 0.19 £ 0.12 0.10 £ 0.08
Total 66

Data are mean + SD

Table 5 Averaged, normalized pain scores for study cats
weighing >2.7 kg (phase 2)

Group n Observation Observation

time 1 time 2
Bupivacaine 14 0.15 = 0.10* 0.05 = 0.07t
Saline 22 0.26 = 0.12 0.14 = 0.09
Sham 5 0.30 = 0.08 0.19 = 0.09
Total 41

Data are mean *= SD

*Significantly lower acute pain score averages 1 h post-anesthesia
recovery (P = 0.008)

TSignificantly lower acute pain score averages at same day discharge
(P = 0.004)

were determined to be poor, and this phase was
discontinued.

Phase 2 mCSU and NRS pain scores were assessed 1 h
post-anesthesia recovery and at discharge. Discharge
observation times averaged 4.2 = 0.05 h post-anesthesia
recovery (range 1.7-7 h). A correlation analysis of mCSU
and NRS pain scores were compared between the two
evaluators. The r value for correlation between the eval-
uators’ scores 1 h post-recovery and at discharge were
0.40 and 0.47, respectively. When scores for both time
periods were combined, the r value was 0.50. Bland-
Altman agreement analysis revealed a much smaller
bias (0.02) between evaluators using these two pain
scales than with the MCPS and NRS. The strength of the
relationship and agreement between evaluators’ pain
scores was considered acceptable.

To account for age and weight differences among
groups, data were stratified by weight into three strata:
0.9-1.5 kg, >1.5-2.7 kg and >2.7 kg. Anesthesia induc-
tion dosages varied among these strata. Ketamine induc-
tion dosages were: 10.0-16.5 mg/kg, 7.4-10.0 mg/kg
and 3.75-7.4 mg/kg, respectively. Dexmedetomidine
dosages were 0.05-0.08 mg/kg, 0.04-0.05 mg/kg and
0.02-0.04 mg/kg, respectively.

Averaged, normalized pain scores were compared
within weight strata. There were no significant differ-
ences in pain scores among the three groups within the
two lower body weight strata. Significant differences
among pain scores were noted for both observation peri-
ods in the third stratum (>2.7 kg). Bupivacaine group
pain scores were lower than the two control groups at
both observation times. The P values were 0.008 and
0.004 for 1 h post-recovery and discharge, respectively
(Tables 3-5).

In all groups, pain scores 1 h post-recovery were sig-
nificantly higher than scores at discharge. This finding
held true throughout weight groupings.

No cat included in the study had an assessed pain
score meeting the rescue analgesia threshold of moder-
ate pain.

Discussion

In this study, discrete injections of bupivacaine targeted
to potentially painful areas reduced acute postoperative
pain scores in routine, elective feline ovariohysterecto-
mies for cats weighing >2.7 kg. Acute pain scores for the
bupivacaine group were lower than the two control
groups at both time points, but only attained significance
in the higher weight stratum. The technique used to
administer the tested drugs was simple, requiring an
average of just over 1 min. The cost of bupivacaine for
the dosages used was minimal and added little to the
overall cost of the surgery.

Previous studies using local anesthetics as an anes-
thesia/analgesia adjunct have shown mixed results
depending upon the agent used, administration tech-
niques and anatomical sites treated. This study attempted
to refine the interventions and capture lessons learned
from previous studies. As the predominate site of origi-
nation of ovariohysterectomy pain remains unclear, the
technique used for this study discretely infiltrated bupi-
vacaine in small volumes at the four specific anatomical
sites where the viscera and abdominal wall were
mechanically disrupted.!31> This technique was devel-
oped to keep bupivacaine near the specifically affected
area longer, in contrast to studies where the local anes-
thetic was sprayed, loosely disseminated, infused or
splashed around the peritoneum adjacent to the ovarian
pedicles and the uterine body.

There appears to be little to equivocal reported benefit
with superficial use of local anesthetics perioperatively to
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reduce acute postoperative pain in dogs and cats.
Fitzpatrick et al looked at the effects of incision site infil-
tration with bupivacaine as a part of a multimodal
analgesia protocol on postoperative pain and incisional
healing in dogs undergoing ovariohysterectomy.!¢ They
reported no additional analgesic benefit with local
administration, and a higher number of complications
in dogs having pre-incisional infiltration.!® Similarly,
Merema et al showed no additional analgesic benefit
with the use of transdermal lidocaine in dogs treated con-
currently with recommended doses of morphine and car-
profen following ovariohysterectomy.!> Even given the
lack of evidence in cats, the incisional layer was included
in this study for completeness as tissues were mechani-
cally disrupted by the surgical approach.

Intraperitoneal use of local anesthetics is safe and
offers better results than incisional use alone, albeit not
without some conflicting studies. In a study of intraperi-
toneal bupivacaine in cats undergoing ovariohysterec-
tomy, Benito et al reported that plasma concentrations
did not cause observable toxicosis.!” Bubalo et al used a
local infiltration of the mesovarium with lidocaine and
found neither an isoflurane sparing effect nor a differ-
ence in autonomic response to surgery in 20 dogs.!3 Kim
et al showed sprayed intraperitoneal bupivacaine could
be used as part of a multimodal approach for pain man-
agement after laparoscopic spays in 16 dogs.!® They
reported lower pain scores postoperatively, and no
increase in cortisol concentrations after 1 h postopera-
tively.!® Benito et al investigated the analgesic efficacy of
intraperitoneal bupivacaine in cats undergoing ovario-
hysterectomy.!® Similar to the present study, Benito et al
aimed their application of bupivacaine into the perito-
neal space over the right and left ovarian pedicle and
caudal aspect of the uterus before ovariohysterectomy.
Although they saw no difference in pain scores among
groups, based on the need for rescue analgesia, intra-
peritoneal bupivacaine was considered to provide
analgesia in cats after ovariohysterectomy.”” The tar-
geted use of intraperitoneal bupivacaine in this study
was an attempt to infiltrate bupivacaine at discrete loca-
tions where pain could potentially be elicited thereby
optimizing and prolonging its analgesic effect.

Studies using both incisional and intraperitoneal local
anesthetics reported somewhat better results. Zilberstein
et al administered lidocaine as a skin infiltration, topical
application (splash block) on both ovaries, and on
abdominal muscular layers in 56 cats.? They reported
lidocaine significantly reduced the need for supplemen-
tary injectable anesthetic in response to movements dur-
ing surgery.2’ Carpenter et al investigated intraperitoneal
and incisional lidocaine or bupivacaine for analgesia fol-
lowing ovariohysterectomy in 30 dogs.?! They reported
dogs receiving intraperitoneal and incisional bupiv-
acaine had lower visual analogue scale pain scores than

their control group with no adverse effects observed.?!
Of note, they found no differences observed with a com-
posite pain scale. Less rescue analgesia was required
with their bupivacaine group (2/10) than their lidocaine
(4/10) or control (7/10) groups. Additionally, they
reported peak postoperative pain scores for all their
groups occurred at 0.5 h and returned to baseline by 18
h.2! Their observation of early peak post-surgical pain
scores is consistent with this study where pain scores 1 h
post-recovery were significantly higher than scores at
discharge.

A potential confounding factor of similar studies was
surgeon and technician experience. In most previously
published studies, surgery was performed by veterinary
students. This study is in stark contrast. All three sur-
geons had several years of experience in high volume
spay surgeries. Each surgeon had performed several
thousand procedures. Surgical times were short, incision
sites were small and visceral manipulation was minimal.
Technicians were exceptionally well experienced in
feline ovariohysterectomy recovery. Given these factors,
the expected pain scores would be relatively low making
it more difficult to show significant differences among
the study groups. With less experienced surgeons, per-
haps greater positive effects would be elicited with tar-
geted applications of bupivacaine.

Owing to the challenges of a high-volume practice,
the anesthetic protocol used for this study provided
some variation in the mg/kg dosages of ketamine (3.75-
16.5 mg/kg) and dexmedetomidine (0.02-0.08 mg/kg).
Significant differences in pain scores were only seen in
the highest weight stratum where the mg/kg doses of
ketamine (3.75-7.4 mg/kg) and dexmedetomidine (0.02—
0.04 mg/kg) were the lowest. In this stratum, the cats
administered bupivacaine had significantly lower acute
pain scores than the other two control groups. Although
not measured, it is reasonable that heavier, older cats
receiving less ketamine and dexmedetomidine could
have recovered relatively earlier from anesthesia. This
earlier recovery and responsiveness to evaluators by
cats during assessments could have biased evaluators
towards lower pain scores. It cannot be discounted that
rather than just drug doses alone, the effect observed
may also be due to size (larger cats) or age, as older cats
tend to be larger. Polson et al showed that kittens aged
<4 months have less affective pain than adult cats post-
ovariohysterectomy at 4 h and 24 h.?

Numerous pain intensity measures have been devel-
oped and are commonly used in human medicine.
Several of these provide a subjective assessment of pain
intensity (eg, visual analog scale [VAS], NRS). Other
scales are more dynamic and require close interaction
with the patient. Although they are commonly used and
provide a structured format for assessing pain, none of
the three pain scales in this study, as used, is validated
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for cats.?® Different scales offer different strengths and
weaknesses. To account for potential differences among
various scales, two different scales were used to evaluate
cats in each of the study’s two phases.

In the first phase of this study, the MCPS and NRS
were used. The multidimensional structure of the MCPS
has the evaluator observe pain expression, psychomotor
changes and physiological variables separately. A total
score describing the overall pain intensity is calculated
from item scores within each dimension. The NRS is a
segmented version of the VAS where the evaluator selects
a whole number that best reflects the intensity of the
acute pain. Scores range from 0 to 10, with higher scores
indicating greater pain intensity. In this study, the MCPS
proved difficult to use and time consuming, especially
with feral and fractious cats. Often the evaluator was
unable to effectively assess cats and could only deter-
mine a partial score given the inability to palpate some
cats. Time required for complete MCPS evaluations took
as long as 10 mins per cat. In a high-volume spay envi-
ronment, this was considered too long to be practical.

Subsequently, the MCPS was replaced with the mCSU
scale. Like the NRS, the CSU scale ranks the intensity of
pain on a number scale from 0 to 4 with higher scores
indicating greater pain intensity. Illustrations and brief
word descriptions are provided to assist in selecting the
best score. This scale proved much easier to use and took
considerably less time than the MCPS. Additionally,
assessed pain scores correlated well between evaluators
making it a better choice for the study.

It is possible that the pain scales used were not sensi-
tive enough to accurately describe the pain experienced
in study cats. Numeric reference pain scales are unidi-
mensional, only reflecting pain intensity. They do not
completely reveal the overall complexity and idiosyn-
cratic nature of a patient’s experience with pain. Pain can
be an emotional and multidimensional experience. The
International Association for the Study of Pain defines
pain as an unpleasant sensory and emotional experience
associated with actual or potential tissue damage or
described in terms of such damage.?* In veterinary medi-
cine, the score is assigned by an observer with their own
unique biases for postoperative pain assessment.
However, they are simple to use and have shown valid-
ity and reliability in human patients who self-report pain
intensity.?> They require minimal translation across lan-
guage, age, sex and culture. In veterinary patients, they
are similarly simple to use, require a short amount of
time, and are safe to use with fearful and aggressive ani-
mals. One significant drawback is that these scales may
exclude palpation of the surgical site, an important
domain in pain assessment in animals.

One of the limitations of this study was the observa-
tion period. There were only two postoperative observa-
tions within an average of 4.2 = 0.05 h of recovery (range

1.7-7 h). One attractive property of bupivacaine is its
long duration of action. In veterinary medicine,
bupivacaine’s duration of action is commonly reported to
be 4-6 h.” In a recent report in dogs, the median time to
return of full recovery from sensory blockage was up to
15 h.2¢ There are numerous reports in humans of
bupivacaine lasting =8 h, and, although equivocal, there
is a reported period of analgesia persisting after the
return of sensation.”?”28 With this long duration of action,
bupivacaine potentially reduces the need for opioid
analgesics postoperatively. A potential area for future
study would be to assess at home pain and discomfort of
cats given bupivacaine as part of their analgesia manage-
ment during the days following surgery.

Conclusions

Targeted bupivacaine reduced early postoperative pain
scores in cats >2.7 kg undergoing routine ovariohyster-
ectomies, with a similar trend observed in cats in the
lowest weight strata (0.9-1.5 kg). The technique was sim-
ple and inexpensive. Currently validated pain-scoring
systems for cats that involve palpating surgical incisions
postoperatively, like the MCPS, can be problematic in
high-volume surgical settings, especially with feral and/
or fractious cats.
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