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ABSTRACT

PURPOSE: To describe video-assisted ovariohysterectomy (OHE) with two portals access in adult intact queens.

METHODS: Fifty-two females cats were used. A 4 mm cannula was positioned in the abdomen through an incision close to the umbilicus
(first portal), and a pneumoperitoneum was established. A second portal was positioned in the midline of the pre-pubic region. Females
were positioned in right lateral recumbency to locate the left ovarian pedicle, and the uterine horn was held by a transcutaneous suture.
The pedicle was cauterized and incised. The procedure was then performed on the contralateral ovary. The ovaries were exteriorized
from the abdomen, along with the uterus, through the second access point. The uterine body was exposed, fixed and sectioned, and the
abdominal incisions were sutured.

RESULTS: Surgeries were performed in an average of 41.4+14.2 minutes. The main complications included hypotension (7.7%) and
subcutaneous emphysema (7.7%), and 13.5% of the surgeries were converted to laparotomy.

CONCLUSION: Ovariohysterectomy using a video-assisted technique and two access portals is safe, has minimal risks and is effective
for the spaying of queens.
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Introduction

Laparoscopic and video-assisted surgeries are not novel
procedures, but they are procedures that need to be adjusted for
veterinary medicine!. Laparoscopy is used in veterinary medicine
due to advantages such as the diagnosis and treatment of multiple
problems during the same surgical procedure. In medicine,
the rapid return to normal activities and the decreased need for
analgesics and anti-inflammatory medications in the postoperative
period make video-surgical procedures more attractive than
conventional surgery?.

Some disadvantages of laparoscopy are the cost of the
equipment and the need for more than one surgeon to perform
the surgery, as well as the learning curve associated with the
technique’.

The surgical sterilization of dogs and cats is a common
practice that increases their longevity and quality of life*’
and contributes to controlling birth rates in these species®. It is
considered a rational method that avoids mass euthanasia, a
practice forbidden by most cities in the world®.

Although laparoscopic ovariohysterectomy (OHE) has
numerous advantages for animal health, it is still not widely used
in veterinary medicine? but is gaining popularity®.

Cat breeding has become popular in many countries,
because cats are able to live in relatively small areas and tolerate
the absence of their owners, the vast majority of whom work
outside the home’. This popularity has been reflected in the
clinical-surgical routine. However, reports involving domestic
cats remain scarce and have not matched their population growth,
with little information available on the physiology and behavior
of the species’.

Thus, our objective was to describe a video-assisted
technique for OHE in domestic cats using only two portals of
access and to describe the implications and complications of the

procedure.

Methods

This study was conducted in accordance with the
ethical guidelines recommended by the National Council for
Control of Animal Experimentation and the College of Animal
Experimentation, and it was approved by the Institution’s Animal
Care and Experimentation Ethics Committee under protocol
number 005958-09.

Fifty-two adult (eight months to two years old) female
cats weighing 2.0 kg to 4.0 kg were used. Before the surgeries,
the queens underwent clinical and hematological examinations for
inclusion in the study. Only healthy animals were used.

Food and water were withheld for eight and two hours,
respectively, before surgery. 0.2 mg/kg midazolam (Generic drug,
5 mg/mL, Unido Quimica, Farmacéutica Nacional S/A, Embu-
Guagu-SP, Brazil) and 2 mg/kg meperidine (Dolosal®, cloridrato
de petidina 50 mg/mL, Cristalia, Itapira-SP, Brazil) were
administered together as intramuscular premedications. The cats
were anesthetized intravenously with 4 mg/kg propofol (Propovan®
10 mg/mL, Cristélia, Itapira-SP, Brazil) and maintained under
inhalation anesthesia with isoflurane (Isoforine, Cristalia, Itapira-
SP, Brazil) vaporized in 100% oxygen (200 mL/kg) in a non-
rebreathing system (Figure 1). The animals received prophylactic
antibiotics (40.000 IU/kg benzathine penicillin G, Benzetacil®
1.200.000 UI, Eurofarma Laboratérios Ltda, Sao Paulo-SP, Brazil)

intramuscularly before the surgery.

FIGURE 1 - Cat shaved for the laparoscopic OHE.

The equipment and instruments used in the video-
assisted procedures included an electrical carbon dioxide (CO,)
insufflator (Model CO, - OP - Pneu, Wisap, Germany), a xenon
light source (Xenos light 175 Watt, Karl Storz, Storz, EUA), a fiber
optic light cable (Xenon nova® 300 — Karl Storz, Storz, EUA),
a micro camera xenon light source (Veterinary video camera III,
PAL/NTSC, Karl Storz, Storz, EUA), a 14’ video monitor (PVN

— 14N5U, Triniton, Sony), a 5-mm-diameter rigid endoscope
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(0°) (HOPKINS® O°, Karl Storz, Storz, EUA), and a basic set of
instruments (short threaded trocars 5 mm in diameter, a Babcock
atraumatic grasper clamp, laparoscopic Metzenbaum scissors and
bipolar cautery forceps).

All queens were shaved, followed by disinfection with a
solution of 2% chlorhexidine gluconate. The patient was placed in
dorsal recumbency, and an incision of 0.5 cm was made close to the
umbilical scar. A 5 mm cannula was introduced into the abdomen
(first access) and fixed by suture (2-0 nylon, loop triangular needle
1/2 to 2 cm, Poly Suture Industria e Comércio Ltda, Sdo Sebastido
do Paraiso-MG, Brazil) to the skin using the rubber stopper of a
20 mL sterile syringe passed through the cannula (Figure 2). The
abdominal cannula position was checked telescopically before
beginning insufflation with CO, to establish a pneumoperitoneum.
The pneumoperitoneum was started by connecting the silicone
hose inflator (previously adjusted to a slow flow and an automatic
pressure of 4 mmHg) at the cannula, and was maintained at a

maximum pressure of 8§ mmHg.

e NS
FIGURE 2 - Fixation of the first trocar (red arrow), Location of the CO,
hose for the insufflation of the abdominal cavity (black arrow).

A rigid 0° endoscope, 5 mm in diameter, was introduced
into the first access point. A xenon cold-light micro camera was
coupled to the endoscope, enabling visualization and inspection
of the abdominal cavity. A second access point was made under

laparoscopic monitoring at the midline of the pre-pubic region
(Figure 3).

FIGURE 3 - Insertion of the second trocar, black arrow indicates the operator performi.ng the section of the skin and muscle with a scalpel for insertion
of the trocar (A). Positioning of the animal in right lateral recumbency; the red arrow indicates the first optical trocar; the black arrow indicates the
second trocar with grasping forceps inserted through the diaphragm of the cannula (B).

The animals were rotated and placed in the right lateral
recumbency to locate the left ovary. A Babcock atraumatic grasper
was introduced through the second access point to clamp the

ovarian suspensory ligament, which was mechanically ruptured.

Then, the uterus was suspended and fixed to the abdominal wall by
an external transcutaneous suture with polyglactin 910 N° 0 (3/8
triangular circular needle 3 cm, Vicpoint®, Point Suture do Brasil,
Johnson & Johnson, Sao José dos Campos-SP, Brazil) (Figure 4).

FIGURE 4 - Location and fixation of the left ovary (arrow) and uterine horn (A). Transparietal suture (arrow) (B).
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The Babcock grasper was replaced by a bipolar
electrocautery introduced into the same access point. The
mesovarium (ovarian pedicle) was cauterized at two equidistant
points, from 5 to 10 mm, for hemostasis of the ovarian vessels.
Then, a section was made between the cauterized ovarian vessels
followed by transection using Metzenbaum scissors through
the second access point (Figure 5). The abdominal cavity was

inspected for the presence of bleeding and the trocars were
removed. The point of the transcutaneous fixation was released,
and the same procedure was repeated on the contralateral ovary.
After sectioning the pedicles, the cats were repositioned in dorsal
recumbency, and the ovaries and uterus were fixed and gently
pulled until they were completely externalized through the second

access point (Figure 6).

FIGURE 5 - Cauterization of the mesovary (pedicle) with bipolar forceps (arrow) (A). Incision of the mesovarium (pedicle) in the region between

the points of cauterization (B).

The uterine body was fixed immediately above the cervix
(cranial region) with nylon (2-0 nylon, loop triangular needle 1/2
to 2 cm, Poly Suture Industria e Comércio Ltda, Sdo Sebastido
do Paraiso-MG, Brazil) at 1/2 to 2 cm and then sectioned. The
abdominal cavity was inspected again laparoscopically for the
presence of bleeding, and then the micro camera was turned off
and the abdominal cavity was deflated (Figure 6).

The two incisions were sutured with standard Sultan, and
both the muscles and skin were sutured with simple interrupted

stitches using nylon (2-0 nylon, loop triangular needle 1/2 to
2 cm, Poly Suture Industria e Comércio Ltda, Sdo Sebastido
do Paraiso-MG@G, Brazil) thread with a 1/2 or 2 cm circular or
triangular needle, respectively. Immediately after surgery, the
cats received 0.2 mg/kg meloxicam (Maxicam 0.2%, Ouro Fino
Saude Animal Ltda., Cravinhos-SP, Brazil) intramuscularly and 3
mg/kg tramadol hydrochloride (Generic drug, 50 mg/mL, Unido
Quimica Farmacéutica Nacional S/A, Embu-Guagu-SP, Brazil)

intravenously.

FIGURE 6 - Externalization of the block with the uterine horns, ovaries and uterine body (black arrow indicating the ovary) to ligature of the uterine

body by conventional surgery for finalization of the OHE.
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Results

The mean and standard deviation of the total surgical time
was 41.4+14.2 minutes. All patients adequately recovered from
anesthesia without incidents or complications. In this study, no
assessment of pain was performed. Nevertheless, an observation of
cats during the first eight hours after the procedure was performed,
and the queens demonstrated characteristic recovery behaviors,
including eating and drinking.

There were gas leaks through the incision in the first six
animals (11.5%) during the passage of the trocars, in which the
pneumoperitoneum was maintained at a pressure of § mmHg.

Complications were observed during the first eight
procedures, included a hemorrhage in the ovarian pedicle (n=1;
1.9%), hypotension (n=4; 7.7%), subcutaneous emphysema
(n=4; 7.7%), wound dehiscence (n=1; 1.9%), a subcutaneous
hematoma at the trocar insertion site (n=1; 1.9%) and conversion
to laparotomy (n=7; 13.5%).

The cats that underwent video-assisted surgery in this
study showed no significant changes in heart rate (HR) during the
insufflation. Hypothermia (mean corporal temperature = 36.3 +

0.5°C) and hypotension were observed in four queens.

Discussion

The use of minimally invasive surgery has progressively
increased because of its positive results in some conventional
procedures®. Similar results were observed in this study, which
identified few complications related to video-assisted surgery
during ovariohysterectomies.

Subcutaneous emphysema and hemorrhage have been
found in other studies in cats’, and all of our complications
occurred in the first eight procedures. These complications are
in agreement with other findings'®, which also reported that the
surgical time and number of complications decreased significantly
after the first 10 procedures, after which they plateaued.

The surgical time in our study was greater than
that of traditional surgical techniques for spaying in queens,
ovariohysterectomy* or ovariectomy'!, but the surgical risks
were diminished by inspecting the abdominal cavity during the
procedure, which is not possible during other minimally invasive
techniques'2.

We cannot affirm that the queens returned to normal
behavior after surgery because of the laparoscopic method.

However, studies show that pain scores are significantly lower after
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laparoscopic surgery in dogs*!®, and there are significantly lower
serum cortisol concentrations postoperatively in laparoscopic
surgery than open surgery'. Similar results were found during
the first 6 hours postoperatively when comparing natural orifice
transluminal endoscopic surgery (NOTES), laparoscopy and
open surgery for oophorectomy in dogs. In this case, laparoscopy
resulted in decreased cortisol concentrations compared to NOTES
and open surgery". In cats, laparoscopic ovariectomies resulted
in lower pain scores, and no female had intense postoperative
pain when compared to either a conventional ventral midline
open approach or a right flank approach'®. Nevertheless, another
study found no difference in cumulative 4-hour pain scores when
comparing single-incision laparoscopic port ovariectomies using
LigaSure® or extracorporeal suture with open ovariectomies'!.
We also noted normal activity of the queens approximately 4 to 6
hours after surgery, which is in accordance with Culp et al.’, who
found no alteration in activity monitored by accelerometer pre-
and post-video-assisted ovariectomy in small dogs, in contrast to
the open surgery which showed decreased activity post-surgery.

The method of hemostasis can influence surgical time.
Bipolar electrocoagulation reduces surgical time when compared
to a Nd:YAG laser'”, metal clip application®® or monopolar
electrocoagulation®'®. Moreover, there is a marked reduction in
time depending on surgical experience® and safe sectioning of the
ovarian pedicle using bipolar electrocoagulation!”!®. The choice of
bipolar electrocoagulation was made due to ease and safety, which
may have contributed to reduced surgical time and the absence of
important complications in the present study.

One of the major complications reported in the literature
is liver and splenic injuries that occur with the introduction of
the first trocar or Veress needle®?, but this can vary according
to the laparoscopic technique used!®. This complication was not
observed, because we opted for an open technique performed by
micro-incision and the insertion of the cannula under visualization
of the intracavity tissues, preventing damage to the vital organs.

Due to the elasticity of the skin of cats, fraying of
one of the micro-incisions at the site of the first trocar was
observed after establishing the pneumoperitoneum. This became
a surgical complication, because it was impossible to maintain
the pneumoperitoneum. To correct the situation, we performed a
purse-string suture around the trocar, and the automatic gas inflator
was kept at a high flow with a maximum pressure of 8 mmHg. The
absence of experience with laparoscopic surgery in cats resulted

in gas leaks through the incision during the passage of the trocars,



Video-assisted ovariohysterectomy in domestic cats (Felis catus, Linnaeus, 1758) using two access portals

which prevented the maintenance of the pneumoperitoneum. Thus,
we used a maximum pressure of 8 mmHg, which was similar to that
used by Schiochet et al.’. This pressure was sufficient to perform
the OHEs and to conduct the surgical procedure appropriately
without resulting in unwanted effects.

The hemodynamic effects depend on the intra-abdominal
pressure?! and are accentuated when the pressure is above 15
mmHg; these effects are minimized when the pressure does
not exceed 12 mmHg*. Furthermore, the pressure of 8 mmHg
promoted no significant cardiorespiratory changes in cats. A
pressure of 15 mmHg results in an increased mean arterial blood
pressure, but no surgical advantage is observed when comparing
working space at 15 mm Hg versus 8 mm Hg?, which was clearly
shown in our study.

The conversion from laparoscopic surgery to a laparotomy
was an important complication, but this conversion should not be
considered a complication because it is attributable to the learning
curve that is essential to ensure patient safety?. In the literature, the
number of surgeries converted to laparotomies tended to decrease
with practice*, which coincided with our results showing that the
conversion occurred only in the first surgeries.

Changes such as bradyarrhythmias, which are due to
peritoneal stretching and vagal stimulation, may occur after
the initiation of the pneumoperitoneum?; if this occurs, the
insufflation should be stopped immediately but may be restarted
after the patient is stabilized. This event was not observed in any
cat in this study.

According to Melo®, low intra-abdominal pressure
and controlled hyperventilation can decrease respiratory
acidosis during pneumoperitoneum, preserving lung function
postoperatively. In this study, no respiratory complications were
observed in either the perioperative or postoperative periods,
demonstrating the importance of ventilatory control of patients.
This absence of respiratory complications can be attributed to the
experience of the veterinary anesthesiologists in the present study.

Subcutaneous emphysema occurs after the inadvertent
introduction of CO, beyond the abdominal cavity or a leak in the
gas, and it is a common complication of laparoscopy that is cited
in various others studies, including in human medicine®!%?, This
complication was observed in four cats in this study, but it did not
result in clinical significance and resolved spontaneously without
the use of drugs.

The cats that underwent video-assisted surgery in this

study showed no significant changes in their HR during the

insufflation, which is consistent with Cohen et al.?®. This study
reported a constant HR or a slight increase in this variable that
may have been caused by a sympathetic compensatory response
to the decreased venous return or a result of greater absorption of
Co,.

The decrease in body temperature during laparoscopic
surgery has been previously discussed and is related to the
pneumoperitoneum®. This occurs either because of cooling by
the gas due to its expansion as it leaves the cylinder® or because
of anesthesia?®, which depresses the thermostatic mechanisms of
the hypothalamus and metabolism®. In our study, we observed
hypothermia in some queens, which could be associated with both
conditions. The hypotension observed in some cats was associated
with the use of a propofol bolus, which promotes vasodilation?'.
The hypotension was reversed with the use of plasma expanders
(3.5% gelatin colloid solution, 20 mL/kg) and the use of a mattress
and heat exchanger to raise the body temperature.

Hematomas are considered a common postoperative
finding in video-assisted surgeries and are observed at the trocar
insertion sites; this occurrence may or not be associated with the
dehiscence of the skin sutures?’. These complications were also
observed in this study in one queen, but they were resolved in
several days without the need for the systemic administration of
drugs.

Suture dehiscence occurred in one animal in this study,
and this was associated with a lack of rest in the postoperative
period. This complication was resolved with debridement of the
wound and application of a new suture.

Costa Neto et al.?® described a laparoscopic technique
in dogs using three trocars for the passage of the optical and
laparoscopic instruments. For optimal viewing of the uterine
body, the authors preconized the elevation and fixation of the
uterus in the region between the horns to the caudal abdominal
wall using a transfixing suture, and this procedure avoided a
fourth trocar. According to the authors, the performance of this
technique allowed optimal viewing of the viscera, minimizing the
maneuvers required to manipulate the uterus perioperatively and
thereby preventing accidents related to the stages of the chamber,
hemostasis and excision. A similar technique was also described
in bitches to treat pyometra, without increasing the complication
rate®. In this study, only two trocars were used because cats have
a small abdomen, which justifies the reduction in the number
of portals. The external transfixion of the uterine horns made

the introduction of a third trocar unnecessary. Therefore, the
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application of only two trocars associated with the transfixion
point facilitated the execution of the video-assisted technique that

was previously demonstrated in bitches®.

Conclusions

The disadvantages of video-assisted surgery were the
requirement of more than one surgeon and equipment costs.
Although inexperienced initially, the technique was easy to
perform, and to our knowledge this study was the first to report
two portals to perform assisted-laparoscopic surgery in cats. The
advantage of this technique is the use of few instruments in the
abdominal cavity, which is very small in the cat. Furthermore, the
assisted-laparoscopic surgical approach with two portals described
in this study was adequate and safe during ovariohysterectomy,
and it represents an additional option for this minimally invasive

procedure in domestic cats.
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