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ABSTRACT

Laparoscopy is an established modality in veterinary medicine. To date, laparoscopy in feline surgery is rarely reported.

The objectives of this study were to compare surgical time, complications, and postoperative pain in a group of cats

undergoing laparoscopic ovariectomy (LOVE), laparoscopic-assisted ovariohysterectomy (LAOVH), and ovariohyster-

ectomy via celiotomy (COVH). Eighteen healthy cats were randomly assigned to undergo LOVE, LAOVH, or COVH.

Severity of pain was monitored 1, 2, 3, and 4 hr after surgery. Surgical time was significantly longer for LAOVH (mean =
standard deviation [SD], 51.6 * 7.7 min) compared to COVH (mean *+ SD, 21.0 = 7.1 min) and LOVE (mean *+ SD, 34.2
11.2 min). There were no major intraoperative complications, although minor complications were more common in both

laparoscopic groups. Cats sterilized via laparoscopy (LOVE and LAOVH) were statistically less painful than cats spayed

via celiotomy (COVH) 4 hr following surgery. Results suggested that LOVE in cats is safe, can be performed in a

comparable amount of time as COVH, and may result in less postoperative discomfort. (/ Am Anim Hosp Assoc 2015;

51:1-7. DOI 10.6326/JAAHA-MS-5886)

Introduction

Laparoscopy is an established surgical modality in feline veterinary
medicine."™ Elective ovariohysterectomy and ovariectomy are
common surgical procedures performed in general veterinary
practice. Laparoscopic ovariectomy (LOVE) and laparoscopic-
assisted ovariohysterectomy (LAOVH) are routinely performed for
the sterilization of dogs in veterinary medicine."”™ The major
advantages of laparoscopic surgery are magnification and illumi-
nation during the procedure, reduction of pain in the postoperative
period, and faster recovery compared to laparotomy.>** 4

The reduction in pain after laparoscopy has been well

established in dogs undergoing a variety of laparoscopic proce-

dures.*®*!? The severity of pain is likely related to the degree of
soft-tissue trauma, pH of the peritoneal fluid, duration of the
surgical procedure, and phrenic nerve irritation.>®®>!>% In
veterinary medicine, there has been increasing interest in
performing minimally invasive surgery in cats. The proposed
benefits are similar to those reported in dogs; however, the small
size of the patient may make laparoscopic surgery more difficult
and time consuming, which could be detrimental to the patient and
increase morbidity. Further, laparoscopic equipment is expensive
and requires dedicated technical assistance for routine use.

At the time of this study (2010), comparison of postoperative

pain in cats undergoing laparoscopic and traditional open
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sterilization has not been performed in a controlled study.'®** The
purpose of this study was to prospectively compare surgical time,
complications, and postoperative pain in a group of cats undergoing
LOVE, LAOVH, and ovariohysterectomy via celiotomy (COVH).
The study authors hypothesized that LOVE and LAOVH would
result in less postoperative pain compared to COVH. Secondary
hypotheses were that operative time would be longer with LAOVH
compared to LOVE and that both LAOVH and LOVE would take
significantly longer than COVH. To test the above hypotheses, the
authors prospectively evaluated surgical time and postoperative
pain in 18 cats undergoing LOVE, LAOVH, or COVH.

Materials and Methods

Animals

This study was approved by the Institute of Animal Care and Use
Committee of the Colorado State University. Eighteen female
client-owned cats were initially enrolled. Age and body weight were
documented in the medical record. All cats received a complete
physical examination and were deemed healthy prior to admit-
tance. A packed cell volume and total solids were performed for
each cat at the time of induction. Procedural order was determined
randomly at the beginning of the study by drawing numbers from
an opaque bag. Cats were removed from the study if they had any
gross abnormalities of the reproductive tract or if they were found

to be pregnant during surgery.

Anesthetic Period

All cats were induced and anesthetized with sevoflurane® in O,
using an anesthesia induction box. Anesthesia was maintained
using sevoflurane in O,. An IV catheter was placed after anesthesia
induction for IV fluid support® (5 mL/kg/hr) and venous access.
No other medications were administered during anesthesia.
Standard anesthetic monitoring included electrocardiography,
heart rate, respiratory rate, systolic blood pressure, and end tidal
partial pressure of CO,. In the event of a systolic blood pressure
<75 mm Hg, the inhalant was decreased and a 10 mL/kg IV fluid
bolus was administered. At the conclusion of surgery, all cats were
administered ketoprofen® (1 mg/kg subcutaneously) and bupre-

norphine? (0.02 mg/kg subcutaneously).

Surgical Procedures

Operations were performed individually by a third-year surgery
resident (J.C.) or faculty surgeon (D.S.), each with at least 2 yr
experience performing laparoscopic procedures. In addition, each
of those individuals had performed at least three laparoscopic
sterilization procedures in a previous study evaluating intraoper-

ative anesthetic requirements in cats (unpublished data). Surgeries
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were performed individually instead of in pairs to maintain
relevance to veterinary practice where routine ovariohysterectomy
is typically performed by one person. Anesthesia was performed by
one author for all surgeries (P.B.).

All cats were prepared with a wide clip extending cranially to the
xyphoid, caudally to the inguinal region, and laterally to the epaxial
area using standard aseptic technique. Urinary bladders were
manually expressed prior to surgery, and all cats were initially
positioned in dorsal recumbency.

Cats in the laparoscopic groups (LOVE, LAOVH) were rotated
into right and left dorso-oblique recumbency by a technician during
the procedure to facilitate manipulation of each ovary and pedicle.
LOVE and LAOVH were performed using two 5 mm smooth steel
cannulas®. The initial trocars were placed using the Hasson
technique at the level of the umbilicus. The peritoneal cavity was
insufflated using CO, to an intra-abdominal pressure of 6 cm H,O.
Following insufflation, the abdomen was explored for evidence of
iatrogenic trauma. The second trocars were then placed under
laparoscopic’ visualization approximately 3—4 cm caudal to the
umbilicus. Each cannula incision was 4 mm in length. That was done
in an attempt to maintain radial tension on the cannulas to help
minimize slipping in and out of the abdomen during the procedure
and to maintain the pneumoperitoneum. Both LOVE and LAOVH
cats were rotated first into left dorso-oblique recumbency for right
ovariectomy then into right dorso-oblique recumbency for left
ovariectomy. Finally, in the LAOVH group, the cats were positioned
back in dorsal recumbency to complete the hysterectomy.

For LOVE, the laparoscope was placed in the caudal cannula and
the 5 mm vessel-sealing device® inserted in the cranial cannula. The
bipolar instrument was used to grasp the proper ligament near the
ovary and to bring the ovary to the lateral body wall, exposing the
ovarian pedicle. A 3-0 monofilament suture material® was then
placed percutaneously through the body wall and proper ovarian
ligament and tied extracorporeally to stabilize the ovarian pedicle
prior to transection. The bipolar device was then used to ligate and
divide the ovarian pedicle and uterine horn at the junction with the
proper ovarian ligament. The bipolar device was removed from the
cannula and a pair of endoscopic Babcock forceps inserted to grasp
the ovary. The transabdominal-stabilizing suture was cut and the
ovary was then brought to the cannula tip. The cannula and ovary
were brought to the body wall together for removal of the ovary
from the abdomen. The laparoscope and instruments were then
removed from the abdomen and the cat rotated into right dorso-
oblique recumbency for removal of the left ovary. The left ovary
was excised in the same manner as the right.

The abdomen was evacuated of CO, and simple interrupted

sutures using the 3-0 monofilament suture material were placed in



the abdominal wall to close both trocar incisions. Skin glue' was
used to close the skin defects. A thin opaque bandage’ was placed
over the trocar sites. A black indelible marker* was used to mark
two 10 mm X 5 mm marks on the bandage, one at the umbilicus
and the other 4 cm caudal to the umbilicus.

For LAOVH, both ovarian pedicles were sealed as described for
LOVE with the exception of ligation of the uterine horn. Following
transection of the ovarian pedicles, the bipolar device was removed
from the cannula and the cat was positioned in dorsal recumbency.
A pair of endoscopic Babcock forceps was inserted in the caudal
cannula to grasp the left proper ovarian ligament. Both ovarian
pedicle-stabilizing sutures were then transected and removed. The
left ovary and uterine horn was then brought to the cannula tip and,
together with the cannula, brought to the body wall for
exteriorization from the abdomen. The abdomen was evacuated of
CO,. The caudal incision was enlarged to a length of about 1 cm to
facilitate exteriorization of the uterine horns and body. Once both
uterine horns and associated ovaries were exteriorized, a double
clamp ligation technique was used to ligate the uterine body just
proximal to the cervix using a 3-0 monofilament suture material.
The uterine stump was placed back into the abdomen and the
incisions closed using a 3-0 monofilament suture material in a
simple interrupted pattern. The skin was closed using skin glue, an
opaque bandage was placed over the trochar sites, and an indelible
marker was used to mark two 10 mm X 5 mm marks on the bandage,
one at the umbilicus and the other 4 cm caudal to the umbilicus.

For COVH, a 4-5 cm midline celiotomy was performed starting
just caudal to the umbilicus. A spay hook was used to identify and
exteriorize the right uterine horn. The suspensory ligament was
broken down digitally to facilitate exposure of the ovarian pedicle.
The ovarian pedicle was ligated using a 3-0 monofilament suture
material. The broad ligament was broken down digitally to the level
of the uterine body. The left uterine horn was identified at the
uterine body and traced cranially to the ovarian pedicle. The left
ovarian pedicle and uterine horn were treated similar to the right.
The uterine body was ligated just proximal to the cervix with a 3-0
monofilament suture material. The incision was closed in two
layers in a simple continuous fashion using a 3-0 monofilament
suture material. The skin was closed with skin glue, and a bandage
with indelible marks was applied as described for LOVE.

The operative time for LOVE, LAOVH, and COVH was defined
as the period between the start of the first skin incision and

placement of the last suture.

Pain Assessment
Pain scores were assigned by one of two observers (D.I. and M.W.)

who were blinded to the surgical treatment group. Pain scores were
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determined prior to anesthesia and at 1, 2, 3, and 4 hr after
extubation using (in the following order) a visual analogue scale
(VAS), simple descriptive Scale (SDS), and via mechanical
stimulation of the incision site with variably sized von Frey filaments
(VFF), starting with the smallest filament and progressing to stiffer
filaments until a response was noted (Appendix 1). Stiffness of the
filament was recorded when a response was noted. If no response
was noted, the highest stiffness (6.65) or the stiffness of the highest
negative control was recorded. The negative control site (right lateral
abdomen) was the same for all cats, and the two sites were palpated

in the same order (cranial then caudal) at each observation point.

Statistical Analysis

Data were summarized as mean * standard deviation (SD) or as
median and range. The Shapiro-Wilk test was used to assess
normality prior to evaluation. One-way analysis of variance was
used to test for differences in age, body weight, surgical time, and
intraoperative complications among groups. A Tukey-Kramer test
was used for post hoc analysis. Complications were considered
mild if they either required no treatment or were treated at the time
of surgery without conversion to celiotomy. Minor complications
included inadvertent loss of pneumoperitoneum or minor
hemorrhage. Complications were considered major if they required
conversion to laparotomy (e.g., severe hemorrhage). A Wilcoxon
signed rank/Kruskal-Wallis test was used to test for the effect of
treatment group on pain score over the 4 hr period that they were
monitored postsurgically. Sample size (n = 6/group) was
determined by power analysis (80%) for surgical time and pain
comparisons. For surgical time comparisons, a difference of 7 = 2
min was used. For pain comparisons, a difference in pain score of
0.25 = 0.08 was used. All analyses were performed with standard

software'. Values of P < .05 were considered significant.

Results

Sixteen of 18 healthy female cats with no gross reproductive
abnormalities were ultimately included in this study. Two cats were
in early pregnancy and were eliminated from the study, leaving five
cats in the LOVE group, five cats in the LAOVH group, and six
cats in the COVH group. Mean age was 13.2 = 5.6, 16.4 = 13.4,
and 12 = 7.8 mo for the LOVE, LAOVH, and COVH groups,
respectively. Body weight was 4 = 0.75, 3.1 = 0.38, 3.1 = 0.42 kg
for the LOVE, LAOVH, and COVH groups, respectively. Neither
age (P = .82) nor body weight (P = .18) of the included cats

was different between groups.

Anesthesia
Anesthesia was managed identically between groups and no major

complications were observed. Anesthesia induction was performed
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with sevoflurane in O, and the induction was uneventful in all cats.
After anesthesia induction, airway access was obtained with a size 4
endotracheal tube. The average systolic blood pressure through the
surgery in the LOVE and LAOVH groups was 73 * 12 and 72 * 6
mm Hg, respectively. The average systolic blood pressure in the
LOVE and LAOVH groups was significantly lower compared to the
COVH group, which had an average systolic blood pressure
through surgery of 91 = 12 mm Hg (both P < .05). In contrast,
heart rate throughout surgery was similar between the three
groups, with LOVE, LAOVH and COVH groups having a heart rate
of 128 = 4,129 = 6 and 128 * 11 beats/min respectively (P =.9).
Respiratory rate was not documented consistently in the anesthesia
record and was therefore not analyzed.

All cats were extubated within 5 min after turning the
sevoflurane vaporizer off. No complications were observed during

the recovery period.

Surgery Time

There were significant differences in operative time between groups
(P = .006). Operative time for LAOVH (51.6 * 7.7 min) was
significantly longer compared to LOVE (34.2 = 11.2 min; P =.02)
and COVH (21.0 = 7.1 min; P=.0004). However, there was not a
statistically significant difference in operative time between LOVE
and COVH (P =.09).

Surgical Complications

Significant differences in mild intraoperative complications were
identified between groups (P = .001). No major complications
occurred in any cats. Intraoperative complications encountered
included loss of pneumoperitoneum due to slipping of the
cannulas out of the peritoneal cavity (five cats in each of the
LOVE and LAOVH groups), mild ovarian pedicle hemorrhage (two
cats in the LAOVH and no cats in the LOVE and COVH groups),
and omentum entrapped in an instrument cannula (one cat in the
LOVE group). Intraoperative complications were significantly
more common for both LOVE and LAOVH compared to COVH
(P =.0003 and P = .0001, respectively). However, complications
were not different between LOVE and LAOVH (P = .13).

Postoperative Pain

VAS

No significant difference in preoperative pain scores existed between
groups using the VAS (P = .58); however, a significant difference (P
= .0024) in postoperative pain was determined between groups
(Table 1). Pain scores in the first 4 hr after surgery were significantly
lower for LOVE and LAOVH cats compared to COVH cats (P =
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TABLE 1

Pain Scores Determined by Each of the Three Pain Scales

COVH LAOVH LOVE P value
SDS 0.6 £0.72 0+0 0+0 .0001*
VAS 04 = 0.34 0.17 = 0.23 012 = 017 .0024*
VFF 02=04 0.04 = 0.2 0+0 .02*

*Statistically significant difference.

COVH, ovariohysterectomy via celiotomy; LAOVH, laparoscopic-assisted ovario-
hysterectomy; LOVE, laparoscopic ovariectomy; SDS, simple descriptive scale;
VAS, visual analogue scale; vFF, von Frey filament.

.0008 and P = .006, respectively). In contrast, no significant
difference was seen between LOVE and LAOVH cats (P = .83).

SDS

No significant difference in preoperative pain scores existed between
groups using the SDS (P =.99); however, a significant difference (P
=.001) in postoperative pain was determined between groups (Table
1). Pain scores in the first 4 hr after surgery were significantly lower
for LOVE and LAOVH cats compared to COVH cats (P=.0001 and
P = .0001, respectively). In contrast, no significant difference was
seen between LOVE and LAOVH cats (P =.99).

vFF

No significant differences in preoperative response to filament
palpation existed between groups (P = .96); however, a significant
difference (P =.02) in postoperative pain was determined between
groups (Table 1). Palpation pain scores in the first 4 hr after
surgery were significantly lower for LOVE cats compared to COVH
cats (P = .02). In contrast, no significant differences were seen
between LOVE and LAOVH cats or LAOVH and COVH cats (P =
.08 and P = .86, respectively).

Discussion

The study authors found that cats undergoing LOVE were neutered
safely, in reasonable time, and with apparently less postoperative
pain than cats neutered via celiotomy.

The study authors included young, healthy, female cats in this
study to mimic the typical clinical setting where elective
sterilization procedures are commonly performed. In addition,
surgeries were performed without an assistant to mimic a typical
clinical scenario. Cats were of similar age and body weight in each
group, limiting the potential for confounding factors.

The anesthesia protocol used was consistent between cats,
limiting the effects of nonsurgical variables on operative time and
pain scores. The difference observed in systolic blood pressure is of

interest. A possibility is that pneumoperitoneum even as low as 6



c¢m H,O may impair venous return in cats. However, the study was
neither designed nor carried out to compare the effect of intra-
abdominal pressure with either cardiac output or blood pressure.
Future prospective studies evaluating the effects of peritoneal
insufflation on cardiopulmonary function in cats would be useful.

The laparoscopic surgical techniques used in this study were
similar to those previously described in dogs with the exception of
cannula placement.”® The cannulas were placed in the described
sites to keep the relative location of the incisions similar between
groups. For LOVE, it would be anatomically preferable to place
both cannulas centered around the umbilicus as previously
described.” The study authors do not feel that the altered location
of the cannulas in this study had a significant effect on surgical
difficulty given the relatively small size of cats compared to dogs.
LOVE in dogs and cats has also been described using three midline
cannulas."?® The study authors elected to use the two-cannula
technique because each surgery was performed alone and because
incision size and the associated tissue trauma may be contributing
factors in postoperative pain.>®®%1718

Ovariectomy is the standard for dogs and cats in many
European countries such as the Netherlands."** This in contrast to
the United States where ovariohysterectomy is considered the
standard of care, despite a body of evidence to suggest that a
hysterectomy is unnecessary.”> Some of the benefits of canine
ovariectomy/ovariohysterectomy include prevention of ovarian
tumors and decreased risk for development of other reproductive
tumors such as mammary carcinoma.’>** A similar relationship has
been demonstrated in cats spayed prior to 6 mo of age.** The risk for
developing a malignant uterine neoplasm in dogs is about 0.003%.>*
Likewise, the risk of feline uterine neoplasia is small.”>*® There is
inconsistency in the literature as to whether or not uterine
leiomyomas or adenocarcinomas are more frequent in cats.” It is
suspected that uterine adenocarcinomas may be influenced by
estrogen because many uterine adenocarcinoma samples were found
to have estrogen receptors in a recent study.” In light of those
findings, one might expect that ovariohysterectomy would eliminate
the possibility of uterine adenocarcinoma in cats. That does not
seem to be the case because multiple reports have documented
uterine stump adenocarcinoma in previously spayed cats.”>*’ In
some of those cats, retained ovarian tissue was present at necropsy.

Ovarian remnant syndrome is also reported in cats and dogs."?
Concurrent reproductive neoplasms are seen in up to 30% of
ovarian remnant syndrome cases.'> A major advantage of
laparoscopy is the additional magnification and illumination
compared to traditional surgery. The additional magnification
and illumination may be helpful for ensuring complete removal of

ovarian tissue. There does not seem to be sufficient evidence to
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support either ovariectomy or ovariohysterectomy as the elective
sterilization treatment of choice in cats.

Operative times were similar to previous reports, and all
complications were considered minor, including ovarian pedicle
bleeding, which was easily controlled with the ligation device."**°
It may be that the minor bleeding was only seen because of the
magnification and illumination provided by the laparoscope.
Previous studies have demonstrated efficacy in the ligation of the
ovarian pedicle in dogs using bipolar devices.'”'' COVH and
LOVE were associated with shorter operative times compared to
LAOVH. That is not an unexpected finding and likely represents
the added time required for dissection and excision of the uterus in
LAOVH cats compared to LOVE cats. Conversely, the shorter
surgical time for COVH was likely due to the absence of
complications and handling of the laparoscopic instrumentation.
The most significant complication contributing to the longer
surgical time was loss of pneumoperitoneum, which resulted from
slipping of the cannulas out of the peritoneal cavity. Following loss
of pneumoperitoneum, the trocar had to be reinserted and the
peritoneal cavity insufflated prior to continuation of the procedure.
Loss of pneumoperitoneum was a frequent event during both
LOVE and LAOVH. That is one of the main difficulties in
performing LOVE and LAOVH by a single surgeon. It is interesting
that this complication was not reported in a recent study looking at
LOVE in cats performed with two surgeons.' In that study, it was
suggested that more effort was required to prevent cannula
slippage, but that seemed to be accomplished by the addition of
the surgical assistant.' Given those findings, the study authors
recommend that either LOVE or LAOVH in cats be performed by a
surgeon with the aid of an assistant, if available. However, the
addition of extra personnel may limit the utility of laparoscopy in
feline surgery due to the added cost. One could also consider using
a threaded or balloon-tipped cannula to minimize cannula
slippage. To the authors’ knowledge, that has not been reported
in cats. That may reduce surgery time and complications to a level
equivalent to that of COVH, which might make LOVE and
LAOVH more desirable.

The study authors did not find a statistically significant
difference in surgical time between LOVE and COVH. Average
operative time for LOVE was about 34 min, which is similar to a
previous report.! In that study, average operative time was 30 min,
which is slightly shorter than the operative time reported here. That
difference was most easily explained by loss of pneumoperitoneum
and the single-surgeon approach reported here. Previously reported
operative times for COVH range from 12 to 24 min, which is
consistent with the current study that found average operative

times of about 20 min.**° Given those findings, as well as a small
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sample size and a trend towards a significant difference (P=.09), it
is likely that type 2 statistical error precluded determining a
difference in operative time between LOVE and COVH. Power
calculations were performed prior to beginning this study, which
indicated that six cats would be adequate for detecting a difference
of 7 min with 80% power. It is regrettable that two cats were
eliminated from the analysis. While an operative time difference of
10 min is likely significant in routine practice, the study authors
believe it to be marginal and should not preclude surgeons from
performing LOVE in some cats. Additionally, in specialty practice
where a surgical assistant is usually available, LOVE could likely be
performed in a shorter time period. As with any surgical procedure,
all aspects, including cost, complications, outcome, and postoper-
ative pain should be considered when deciding the appropriate
technique for a patient.

Cats undergoing LOVE and LAOVH were significantly less
painful than cats in the COVH group in the first 4 hr following
extubation. The study authors elected to monitor pain scores for
only 4 hr as a matter of practicality and because it has been shown
that pain scores return to baseline in cats undergoing ovariohys-
terectomy who have been treated with similar postoperative
analgesic medications after 4 hr.*®

The VAS, SDS, and vFF have been validated and used to assess
pain in cats in previous studies.”* > Additionally, those scales are
easily used to assess postoperative pain in cats in the clinical setting
making the current study results relevant to practitioners that
perform ovariectomy and ovariohysterectomy.

All pain scores were assigned by one of two blinded observers
in the current study, thus eliminating the possibility of treatment-
based observer bias. The study authors feel that was an important
aspect of this study, which lends validity to the results.

Although postoperative pain in cats following LOVE and
LAOVH was statistically less than cats undergoing COVH, it is
possible that difference was not clinically significant. Subjectively,
all cats were relatively comfortable and did not seem to require
additional analgesic medication. However, the pain scales used in
this study are a more accurate and reliable method of assessing pain
than a simple subjective opinion. The study authors, like most
veterinarians, agree that sterilization causes pain and that cats tend
to mask signs of pain.**** Therefore, veterinarians should strive to
minimize postoperative discomfort as much as possible in cats, and
laparoscopic sterilization may be useful to that end.

Nonsteroidal anti-inflammatory medications either alone or
in conjunction with opioids have also been demonstrated to be

28,29,31
However,

effective in managing postoperative pain in cats.
due to the potential adverse effects of nonsteroidal anti-

inflammatory medications, some veterinarians may be reluctant
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to use them in routine practice.®® The study authors did not
examine the effect of nonsteroidal anti-inflammatory drugs
specifically in this study, and all cats received a single dose of
ketoprofen. However, in cats where nonsteroidal anti-inflamma-
tory drugs are not an option (e.g., aged cats or cats with renal, liver,
or gastrointestinal disease) LOVE may be a reasonable surgical
option to limit postoperative pain.

It is well accepted in human surgery that the most significant
method of minimizing postoperative pain is by performing
minimally invasive surgery in place of traditional open surgery.'”'®
A significant body of knowledge supports that conclusion in dogs
as well.>*®>?%> Although there is little hard evidence to directly
support that conclusion in cats, it is worth noting that all owners in
a previous study of LOVE in cats reported that they would choose
LOVE over ovariectomy via celiotomy in the future." Existing
knowledge and the results reported herein offer some support for
the idea that minimally invasive surgery will help reduce

postoperative pain in cats.

Conclusion

LOVE in cats can be performed safely and in a reasonable amount
of time compared to COVH. Additionally, LOVE appears to be
associated with less postoperative pain compared to COVH.
LAOVE takes significantly longer than LOVE and COVH. LOVE

is an effective method for elective sterilization in cats.

FOOTNOTES
% Petrem; Minrad, Bethlehem, PA
b

Lactated Ringer’s solution; Abbott Laboratories, Chicago, IL
¢ Ketofen; Fort Dodge, Fort Dodge, 1A
Buprenex; Reckitt Benckiser Pharmaceuticals Inc., Richmond, VA

5 mm smooth steel cannulas; Karl Storz GMBH & Co. KG, Tuttlingen,
Germany

5 mm diameter 0° laparoscope HOPKINS II; Karl Storz GMBH & Co
KG, Tuttlingen, Germany

& Ligasure; Valleylab/Tyco Healthcare, Boulder, CO
Biosyn; Covidien, Mansfield, MA

i Vetbond; 3M Co., St. Paul, MN.

j Hypafix; Smith & Nephew, Largo, FL

Sharpie; Sanford Corp., Oak Brook, IL

JMP 8; SAS Institute Inc., Cary, NC
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APPENDIX 1

Description of the Visual Analog Scale (VAS) and Simple
Descriptive Scale (SDS) Used to Assess Pain

[ [ [ [ |
0 1 2 3 4
No Pain Worst Pain

0=

No sedation, no pain.

1 = Can stand but is wobbly. Happy cat, purring and friendly. Flinches with
pressure on wound but not when wound is stroked.
2 = In sternal recumbency. Happy cat but flinches when wound is stroked.

3=

Can lift its head. Looks uncomfortable but wound can be touched.

4 = Fast asleep/no response to hand clap. Looks uncomfortable and wound
cannot be touched. Growls and hisses.
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