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ABSTRACT

The aim of this study is to clinically evaluate three techniques for hemostasis of the ovarian
pedicle (OP) in cats in relation to efficacy, practicability, and surgical time.
Ovariohysterectomy (OVH) was performed through a ventral midline incision on 36 intact
adult female cats randomly divided into three groups, each of 12. In Groupl, hemostasis of
the OP was done by using single pedicle ligation (SL) using 2-0 polyglycolic acid. Ligation
of the OP with 2-0 polyglycolic acid was done using three clamps (TC) technique, and in
group 3, ovarian pedicle tie (PT) was used for OP hemostasis. The results showed that the
three techniques used for OP hemostasis were safe and effective in preventing bleeding; the
PT technique was economic and significantly (P< 0.05) faster in application than the TC and

SL techniques.
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INTRODUCTION

Elective OVH is one of the most
frequently performed procedures to control
overpopulation in cats which is a well-
recognized problem all over the world
(Spain et al., 2004, Kustritz, 2007; Levy et
al., 2014); it is also done to prevent
neoplasia of the mammary gland, ovaries
and uterus, decrease in pregnancy and
parturition related disorders, noisy heat
cycles and undesirable sexual behaviors
(Root Kustritz, 2012).
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Hemorrhage is one of the complications of
OVH, it can occur from different sources
mainly from the ovarian pedicles (OP),
uterine vessels, and broad ligament (Howe,
2006). Hemostasis of the OP is the most
important and difficult step in OVH in cats

and dogs, especially if done by an
inexperienced surgeon (Miller et al., 2016;
Bushby and White, 2019). Several

hemostatic techniques of the OP, including
single pedicle ligation (SL), double pedicle
ligation (DPL), ligation using triple clamp
technique (TC), or pedicle tie (PT) were
used to achieve hemostasis and prevent
bleeding from the OP (Appel and Scarlett,
2013; Kiani et al., 2014; Frasson, 2018). The
PT technique is a relatively new technique
done by ligating the OP on itself without
using suture material (Miller et al., 2016).
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The objective of this study was to compare
the safety, efficiency, practicality, and the
speed of three hemostatic (SL, TC, and PT)
techniques used for the ovarian pedicle (OP)

MATERIALS AND METHODS

This randomized controlled, blinded study
was reviewed and approved by the scientific
committee of the College of Veterinary
Medicine/Duhok University.

A total of 36 intact adult female local breed
cats were used for this study. They were
recruited from client-owned cats and two cat
shelters in Duhok governorate that admitted
to the surgery department teaching hospital/
College of Veterinary Medicine/Duhok
university for elective OVH.

The cats included in the study had no
previous laparotomy or existing disease,
non-pregnant and aged not less than 7
months. The cats were considered healthy
based on the history of the animals and the
results of a thorough physical examination.
The age and weight of the animals were
recorded. The cats were randomly assigned
into three equal groups (each of 12)
according to the technique used for
hemostasis of the ovarian pedicle.

In group 1, SL was used for the OP; in group
2, ligature of the OP was done using TC
technique and, in group 3 PT was used for
OP hemostasis.

The cats fasted from food and water the night
before the operation. Atropine sulfate
(Atrovap®, veterinary &  Agricultural
Products MFG. CO, Jordan) in a dose of 0.02
mg/kg was administered intramuscularly
(IM) 10 minutes before anesthesia.
Ketamine sulfate (Ketamin. Dutch Farm
International BV, Holland) in a dose of
15mg/kg with xylazine (Xyla®, Interchemie
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werken “De Adelaar” B.V, Holland) in a
dose of 2mg/kg were loaded into the same
syringe and given IM to induce and maintain
anesthesia. Spectinomycin + Lincomycin
(SPECTIN-LIN, TIZO Vet, China) was
given IM in adose of 0.2 ml/kg 1 hour before
the operation. The ventral midline
abdominal area from the umbilicus to the
pubis was prepared aseptically by clipping
the hair and scrubbing the skin with
povidone-iodine. Each animal was placed in
dorsal recumbency on the operating table
with the limbs tied to the table by straps.
four-corner draping technique was used and
clamped to expose the surgical site.

All the operations were performed by one
surgeon and one assistant using sterile
surgical instruments.

No. 2/0 polyglycolic acid (WEGO-PGA,
WEGOSUTURES, China) with swaged-on
taper point needles were used for ligation of
the ovarian pedicle and uterine with the use
of Mayo-Hegar needle holder and straight
atraumatic thumb forceps. For all ligatures
and suturing of the abdominal wall and skin
incision, a surgeon’s knot was used followed
by three throws of square knots to tie it.

The skin and subcutaneous incision was
made in the middle third of the distance
between the umbilicus and the pubis. The
linea alba was exposed and tented outward
with Allis tissue forceps. A small stab
incision was made in the linea alba by a
sterile scalpel blade with its cutting edge
directed upward. The stab incision was
enlarged cranially and caudally by scissors
and the abdomen was opened. A spay hook
was used to locate and exteriorize the right
uterine horn (fig.1), the was followed
proximally to expose the right ovary. The
suspensory ligament was severed by scissors
to release the ovary and isolate the OP for
hemostasis (fig. 2).
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Figure 2. cutting the suspensory
ligament (Sul). OP: ovarian
pedicle; Ov: ovary; UH: uterine
horn

Figure 1. Exteriorization
of the uterine horn by spay

In groupl, hemostasis of the OP was done by
placing a single transfixation ligature around
the pedicle; a surgeon knot was made
followed by three throws to tie the knot. A
hemostatic clamp was then placed across the

Figure 3. SL

OP between the ligature and the ovary and
the OP was transected between them.
Bleeding was checked before cutting the
suture ends and releasing the ligated OP into
the abdominal cavity (fig. 3).

technique. A: placement of SL around the OP. B: cutting the OP between the

ligature and the hemostatic clamp. C: the ovarian stump after resection. PL: proper ligament

In group 2, three triple clamp technique (TC)
was used for hemostasis. The clamps were
placed across the OP. transfixation ligature
was loosely placed below the proximal
clamp (furthest from the ovary). This clamp
was then removed and the ligature was
tightened in the place of tissue crushed by
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the removed clamp. The ligature was tied
similar to that made for animals of group 1.
The OP was transected between the two
remaining hemostatic clamps and the OP
was checked for bleeding before release.

(fig. 4).

Figure 4. TC technique. A: triple clamp placement across the OP. B: placement

of ligature at the site of the removed clamp furthest from the ovary.
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In group 3, a pedicle tie (PT) was used for
the hemostasis of the OP. A curved
hemostatic clamp was first placed medial to
the OP, then it was twisted 360° on its own
axis in a medial to the lateral direction to
form a simple loop of the OP around the
clamp. The tip of the hemostatic clamp was

then fixed transversally to the proximal end
of the OP. The OP was severed over the
clamp. The loop formed around the clamp
was then slipped over the end of the clamp
to complete the knot using sterile gauze

(fig.5).

Figure 5. PT hemostasis technique A: placement of the hemostatic clamp medial to the OP.
B: twisting the clamp around the OP to form the knot. C: fixing the proximal end of the OP
by the tip of the hemostatic clamp. D: Cutting the OP over the clamp. E: slipping the knot
over the end of of the clamp using gauze. F: the tie is formed

The left ovary was then identified and the
same procedure of hemostasis of the right
OP was done. The uterine body with the
cervix was exteriorized after tearing the
broad ligament parallel to the uterine blood
vessels toward the cervix. A transfixation
ligature was applied

uterine body proximal to the cervix, a
hemostatic clamp was then applied
proximal to the ligature (fig. 6) and the
uterine body was severed between the
ligature and the clamp; the uterine stump
was checked for hemorrhage and then
replaced into the abdomen.

Right: placement of hemostatic clamp over the ligature.

The abdominal wall was closed by three
layers closure. In all animals, the linea alba
with the rectus sheath was closed with Ford
interlocking pattern. The subcutaneous layer
was closed with simple continuous suture
using 2-0 polyglycolic acid and finally the
skin.
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The practicality and difficulty of the three
hemostatic techniques used for the OP and
uterine pedicle was evaluated. The surgical
time (in minutes) spent for the removal of
the ovaries and uterus was recorded. The
skin incision was measured (cm) at the end
of the operation. The animals were
monitored daily to detect any postoperative
complications.
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STATISTICAL METHODS

The variables were expressed by the mean +
standard deviation. One Way Analysis of
Variance in the form of RCBD design was
used for comparing differences in surgical
time for pedicle hemostasis. Pairwise
between-group comparisons were
performed using the ‘Tukey test” method.
The level of significance (p-value) was set at
< 0.05. Data analysis was performed using
Minitab software package 19.

RESULTS

The mean age of the cats was 10.805 (ranged
from 7-16 months) and their mean weight
was 3.35 kg (ranged from 2.2 — 4.1 kg). The
mean length of skin incisions was 3.258
(ranged from 2.1- 5 cm) as shown in table 1.

There was no significant difference in the
mean age, the weight of the animals and the
length of skin incision. All cats were
healthy with physical status |.

Table 1. Assessment of the age, weight of the animals and length of the skin incision
within the three groups

Variables Group 1 Group 2 Group 3
Age (month) 10.83 10.75 10.83
Weight (Kg) 3.225 3.425 3.415
Incision length (cm) 3.33 3.18 3.258

variables listed (P = 0.05).

There were no statistically significant differences between treatments for any of the

In this study, there were no complications
recorded due to anesthesia; none of the cats
died and all were recovered uneventfully. No
damage or cutting of OP or uterus occurred
due to placement of the hemostatic clamps
across the OP and the uterine pedicle; no
pedicle loss during the ligation and no
intraoperative hemorrhage was detected; all
the hemostatic techniques used for the OP

There  were  statistically  significant
differences in the surgical time required for
the removal of the ovaries and uterus
between the three groups (P<0.001). The
surgical time was significantly shorter in the
PT group (4.000 £ 0.74 minutes) when
compared to the SL group (5.542 %1.62
minutes) and the TC group (8.042 £ 0.99
minutes) (table 2; fig.7).

and uterine pedicle were effective and
efficient in preventing hemorrhage

Table. 2: Surgical time for removal of the ovaries and uterus.

Time (minutes)

Group Mean = SD

1 (SL) 5.542 +£1.62b
2(TC) 8.042 £ 0.99a
3(PT) 4.000 £ 0.74¢
P-value <0.001

Mean having different letters in each row are significantly different at P <
0.05.
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Figure 7. Graphical illustration of the surgical time required for removal of the ovaries and

uterus.

DISCUSSION

In this study, no intraoperative bleeding was
encountered using the 3 techniques of OP
hemostasis. Most studies reviewed by Adin
showed that the incidence of intraoperative
hemorrhage of OVH in dogs and cats was
very low and death due to hemorrhage was
extremely rare (Adin, 2011). Similarly, a
study by Pollari et al., showed that
postoperative death due to hemorrhage
occurred in 1 of 1459 cats after elective
OVH.

Traditionally, double pedicle ligation (DPL)
is used for hemostasis of the OP (Fransson,
2012; Miller et al., 2016). In a previous
study from a teaching institute,
intraoperative hemorrhage was experienced
in 4% of cats when DPL was used for
hemostasis of the OP performed by
inexperienced fourth-year students (Berzon,
1979). Another study stated that 16.3% of
cats undergoing OVH with traditional PDL
experienced postoperative complications
including intraoperative hemorrhage (Pollari
et al., 1996). The results of these studies
showed that the main factor in preventing
hemorrhage was the skill of the surgeon to
place the ligature correctly.

The result of this study showed that
placement of a single encircling ligature
around the OP was found to be easy and
effective in preventing bleeding.
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Similarly, Shivley et al., 2019, found that a
single ligation can provide adequate
hemostasis for canine OP and uterine body
with no perioperative complications.

In this study, the use of 3 clamps across the
OP was done easily and caused no tear or
damage to the OP, and provide adequate
space for creating a secure ligation by
cutting the OP between the clamps far from
the site of ligature preventing its slipping,
but it consumed longer time than the other
two techniques. Similar results obtained by
(Silva et al., 2021) showed that the TC
technique had a significantly longer time to
apply compared to the PT technique.

The time for removal of the ovaries and
uterus using the PT technique in this study
was significantly faster and had a shorter
surgical time when compared to the SL and
TC techniques. An investigation by Miller et
al., 2016, showed that OVH performed by
experienced surgeons in 2000 cats using PT
was 30% faster than ligation by suture
material and caused bleeding only in one cat
(0.023% rate of complication). Another
study showed that hemorrhage occurred in
only 19 of 15,927 (0.12%) cats when PT was
used for hemostasis (Brestle et al., 2022). In
contrast to this study, no significant
difference in surgical time was observed by
Silveira et al., when comparing the PT and
TC techniques (Silveira et al., 2015).
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The PT technique is particularly beneficial
in saving time. Time-saving is useful and
should be taken into consideration in clinics
performing massive surgeries and the large
number of OVH, but time-saving is not an
important factor when performed in clinics
performing individual surgeries (Toledo-
Valdez et al., 2021).

The PT technique is economic because no
suture material is used for ligation reducing
the amount of foreign material placed in the
abdominal cavity (Miller et al., 2016;
Bushby and White, 2019) but it is risky if
performed by an inexperienced surgeon. It
needs experience in rotating the hemostatic
clamp to form a loop of OP which needs a
gentle traction of the OP due to its short
length (Silva et al., 2021).

CONCLUSIONS

All the techniques used for hemostasis of the
OP in this study were proven to be safe and
effective in preventing hemorrhage. The PT
technique was the most suitable and
economic and recommended to be used and
should be considered in veterinary practice.
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