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1 | INTRODUCTION

Ovariectomy (OVH) is one of the most common elective surgical pro-
cedures in dogs (Gaynor & Muir, 2015, Leoci et al., 2019, Teixeira
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Abstract

Objectives: The present study aimed to demonstrate the efficacy of splash block using
lidocaine to provide additional analgesia during ovariectomy in bitches. To identify
an acute intraoperative nociceptive response, three clinical parameters were used:
increased blood pressure, heart rate and respiratory rate.

Material and Methods: Forty healthy bitches were randomly assigned to receive 2%
lidocaine (L group) topical application (splash block) on both ovaries (2 mg/kg each), or
an equal volume of NaCl 0.9% at the same sites (C group). A fentanyl bolus (2 pg/kg) was
administered intraoperatively in response to an increase in blood pressure, heart rate
or respiratory rate during surgery (> 30% compared with the pre-incisional values).
Results: Local lidocaine administration significantly reduced the need for supplemen-
tary fentanyl. Dogs in the L group showed greater intraoperative hemodynamic stabil-
ity and lower surgical pain than those in the C group. In addition to the routine anaes-
thetic protocol, the local anaesthesia used in the present study was safe and caused no
cardiopulmonary suppression. In addition, it significantly reduced the need for manda-
tory systemic or rescue analgesia.

Clinical Significance: Ovariectomy is a common surgical procedure in bitches. Anal-
gesia during this procedure is important because intraoperative pain can cause nega-
tive effects that prevent patient recovery. This study aimed to demonstrate the anal-
gesic efficacy of lidocaine splash block in video-assisted ovariectomy in dogs. The
results showed that splash block improved surgical analgesia during canine laparo-
scopic ovariectomy. Considering its relative simplicity, low cost, and safety, splash block

could be used in daily clinical practice.
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et al., 2013) and requires effective analgesia (Anson et al., 2017, Math-
ews, 2000, Tranquili et al., 2007). The surgery involves both somatic
and visceral pathways, resulting in extensive tissue damage (Hansen,
2005). Therefore, intraoperative analgesia is important because pain
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causes negative effects that prevent recovery (Cicirelli et al., 2021,
Cicirelli et al., 2021, Gaynor, 1999, Gwendolyn & Carrol, 1996). Local
anaesthetic drugs added to general anaesthesia may help control pain,
develop multimodal analgesia, and reduce the need for rescue anal-
gesia during surgery (Adin, 2011, Epstein, 2015). Because they can
decrease intraoperative nociception, local anaesthetic drugs have been
recommended in most surgical procedures by recent veterinary pain
management guidelines (Epstein, 2015). The splash block has already
been described by several authors (Grubb & Lobprise, 2020, Grubb &
Lobprise, 2020, Wenger et al., 2005, Zilberstein et al., 2008). It con-
sists of a lidocaine injection into the mesovarium to provide adequate
analgesia during video-assisted OVH in dogs (Zilberstein et al., 2008).
Local anaesthetic drugs can completely block the transmission of pain,
thus providing good analgesia and low incidence of adverse effects
(Grubb & Lobprise, 2020, Grubb & Lobprise, 2020). This is in line with
human studies, in which topical local anaesthesia significantly reduced
intraoperative discomfort in patients who underwent OVH (Garwood
et al., 2002, Zohar et al., 2001). General and local anaesthesia have
been combined in a variety of veterinary surgical procedures (Taylor
& Robertson, 2004). A mesovarian injection of lidocaine during stand-
ing laparoscopic OVH has been used in mares and cats to reduce pain
responses during resection of the ovaries (Farstvedt & Hendrickson,
2005, Zilberstein et al., 2008). Bubalo showed minimal analgesic ben-
efit of lidocaine in the mesovarium during OVH in dogs using an open
technique (Bubalo et al., 2008). To our knowledge, the use of lidocaine
in the mesovarium during canine OVH in laparoscopy has not yet been
described, although it is to be expected that additional local anaesthe-
sia confers better analgesia. In particular, arousal during painful liga-
tion of the ovarian pedicles may be avoided, reducing the need for sup-
plementary anaesthesia (Farstvedt & Hendrickson, 2005). The present
study aimed to demonstrate the efficacy of splash block using lidocaine
to provide additional analgesia during OVH in dogs.

2 | MATERIALS AND METHODS

2.1 | Patient selection

Forty bitches meeting the following requirements were recruited: age
1-3 years, weight 10-32 kg, no known previous pathologies, and low
anaesthetic risk (American Society of Anesthesiology class 1). The
patients arrived at the clinic early in the morning and returned to their
owner on the same day. The day before surgery, patients underwent
general pre-operative examinations and routine blood tests (complete
blood count, platelet count, total plasma proteins (TPP) and serum,
creatinine, albumin, alanine aminotransferase (ALT), aspartate amino-
transferase (AST), alkaline phosphatase (FA) and urea). The 40 bitches
were randomly assigned to receive either 8 mg/kg of 1% lidocaine or an
equal volume of NaCl 0.9% as the splash block using StatView statisti-
cal software (JMP). Informed consent was obtained from pet owners

prior to participation in the study.
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FIGURE 1 Repeated-measures ANOVA. Average heart rate

values by group (Control vs. Lidocaine) and detection time

2.2 | Anaesthesia

All dogs were pre-medicated 20 min before surgery using intramus-
cular dexmedetomidine (3 pg/kg; Dexdomitor®; Vetoquinol Italia SRL,
Bertinoro, Italy) and methadone hydrochloride (0.25 mg/kg; Semfor-
tan®; Eurovet Animal Health BV, Bladel, The Netherlands) mixed in
the same syringe. When the sedative effect was achieved using seda-
tion scale validate by Wagner (Farokhzad et al., 2021), a 24-G intra-
venous catheter was inserted into the cephalic vein to start standard
maintenance fluid therapy, and to allow for rapid drug administration,
if necessary. This was followed by administration of 100% oxygen via
a face mask using a Mapleson F circuit. Anaesthesia was induced in all
dogs using intravenous propofol (Vetofol®, Esteve, Barcelona, Spain) at
5mg/kg (DS 1 mg). When anaesthesia was achieved, the patients were
intubated and connected to the anaesthesia trolley using a Maple-
son F respiratory circuit. Anaesthesia was maintained throughout the
surgery using sevoflurane (EtSev 2,5%; SevoFlo®; Ecuphar Italia S.r.l.,
Milano, Italy) through the respiratory circuit. Systemic analgesia was
administered as a 1 pg/kg bolus of fentanil (Fentadon®, Eurovet Ani-
mal Health BV at 50 pg/mL), followed by a maintenance dose, constant-
rate intravenous infusion of 1.5 pg/kg/h until the surgery was com-
pleted. Prior to manipulation of the ovarian pedicles, lidocaine (L group)
or 0.9% NaCl (C group) was instilled onto the mesovarium using a
2.5 mL syringe (23-G) from the side of the dog (Figure 1). Following
lidocaine application, surgical manipulation was discontinued for 90 s
(Zilberstein et al., 2008). The following vital parameters were moni-
tored throughout surgery: heart rate (HR), respiratory rate, and non-
invasive blood pressure measured by pressure cuff (GE-Datex Ohmeda
Carestation 620 Anaesthesia Cart; GE-Datex Ohmeda B 450 Moni-
tor). In the immediate postoperative period, all bitches received sub-
cutaneous meloxicam (Metacam; Boehringer Ingelheim Italia S.p.A.) at
adosage of 0.20 mg.
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2.3 | Surgical procedure

A standardised surgical protocol was used, and the duration of all pro-
cedures was recorded. The skin at the surgical site was shaved and
aseptically prepared, and the animals were placed in the dorsal decu-
bitus position. Throughout the procedure, heat dispersion was min-
imised by placing the patient on an air-heated mat (Bair Hugger model
505; 3M ltalia). The first portal (8 mm) was positioned in the umbilical
scar region, with an incision of approximately 0.5 cm made on the skin,
subcutaneous tissue, and midline using scalpel No. 22. Pneumoperi-
toneum with medicinal CO2 was initiated at a speed of 1.5 L/min and
with a maximum pressure of 8 mmHg for cavity inspection under guid-
ance of a rigid endoscope of approximately 4.5 mm and 27° angula-
tion. Under laparoscopic visualisation, the second 6-mm portal was
positioned in the midline in the pre-pubic region. Lateralisation of the
patients was promoted by rotation of the trunk to locate the ovaries.
Subsequently, the uterine horn was elevated to the muscle wall using
laparoscopic Kelly forceps. For fixation, an Assufil 2-0 (Assut Europe)
transparietal suture was performed. Haemostasis of both the uterine
vessels and a small segment of the uterus, near the ovary, was achieved
by cauterisation using 5-mm bipolar forceps (PowerBlade Linea). A
section of this structure was then occluded using 5-mm Metzenbaum
scissors. Finally, the suspended ligament of the ovary was cauterised
and sectioned, allowing removal of the organ through the second por-
tal. Both ovaries were excised in the same manner. The wounds were
sutured in three planes using Assufil 2-0 (Assut Europe). In the abdomi-
nal musculature and subcutaneous tissue, a cross-mattress pattern was
used. For dermorraphy, a simple interrupted pattern was made using an
Assufil 0.

2.4 | Intraoperative pain evaluation

To assess acute nociceptive response, physiological signs during
surgery can be evaluated, such as increased blood pressure, HR, and
respiratory rate (Farokhzad et al., 2021, Wagner et al., 2017). These
parameters were registered at five time periods: grasping of the ovary
(time 1), dissection of the mesosalpinx (time 2), tightening of the first
loop ligature (time 3), tightening of the second loop ligature (time 4),
and transection of the ovarian pedicle (time 5) by one individual who
was blinded to the treatment. When one or more of these parameters
exceeded pre-incisional values by 30%, a bolus of fentanyl was admin-

istered intravenously at 2 pg/kg.

2.5 | Data

Compiled forms were entered into a database created using an
Excel spreadsheet, and data were analysed using Stata MP17 soft-
ware.Continuous variables were described as mean (standard devi-
ation [SD]) and range, while categorical variables were described as
proportions. The skewness and kurtosis tests were used to evaluate

the normality of continuous variables; all continuous variables were
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FIGURE 2 Repeated-measures ANOVA. Average blood pressure
values by group (Control vs. Lidocaine) and detection time

normally distributed. The Student’s t-test for independent data was
used to compare continuous variables between groups, the ANOVA
for repeated measures test was used to compare continuous variables
between groups, and the Fisher’s exact test was used to compare pro-
portions. In all tests, a 2-sided p-value of < 0.05 was considered statis-
tically significant.

3 | RESULTS

All operations were performed by the same surgeon and the same sur-
gical team, in full compliance with the leges artis, and lasted 45 min
(SD: 6 min). The population consisted of 40 bitches: 20 (50.0%) in the
C group and 20 (50.0%) in the L group. The characteristics of the popu-
lation according to group are presented in Table 1.

Repeated-measures ANOVA showed significant differences in the
comparison of heart rate among different times (p < 0.0001), but not
between groups (p = 0.175) or in the interaction between time and
group (p = 0.683; Figure 1).

Repeated-measures ANOVA showed a significant difference in
blood pressure values among the various times (p < 0.0001), but not
between groups (p = 0.149) or in the interaction between time and
group (p =0.775; Figure 2).

Repeated-measures ANOVA showed no significant differences in
respiratory rate among various times (p = 0.063), between groups
(p = 0.660), or in the interaction between time and group (p = 0.675;
Figure 3).

The proportion of dogs undergoing rescue analgesia according to
group and detection time are described in Table 2.

4 | DISCUSSION

While laparoscopic ovariectomy has been utilized and reported by

many authors to be less invasive compared to open surgical approaches
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TABLE 1 Characteristics of the population according to group. Mean + standard deviation and range of sample characteristics (age and

weight) by Control and Lidocaine group

Variable C(n=20) L (n=20) Total (n=40) p-value
Age (months) 23.1+8.1(12-36) 22.4+8.0(12-36) 22.7+8.0(11-16) 0.770
Weight (kg) 24.1+7.6 (10-36) 24.3+7.7 (12-33) 24.2+7.5 (10-36) 0.920
fact, when the sympathoadrenal system is triggered by a nociceptive
ol stimulus, HR, respiratory rate, and blood pressure increase. Therefore,
T increased HR and arterial pressure may represent a response to a noci-
552 i ceptive stimulus during surgery (Weary et al., 2006, Zbinden et al.,
§ 1994). Our study demonstrated that splash block of lidocaine onto the
o
E ‘3_ 1 ovarian ligament provides beneficial intraoperative analgesia in bitches
§ subjected to video-assisted OVH. We opted to exclude incisional anal-
1 gesia to ensure a more specific evaluation of local anaesthesia injec-
° tion into the mesovarium. Lidocaine infiltration in local tissues resolves
= perioperative pain; it is also simple to use, safe, and low cost (Michaloli-
10 t 12 1 M 5 akou et al.,, 1996, Oh et al., 2018). For this reason, Carpenter et al. (Car-
Detection time
penter et al., 2004) stated that lidocaine should be used in reproduc-
C group L group
®  mean tive system surgical procedures. The combination of local and general

FIGURE 3 Repeated-measures ANOVA. Average respiratory rate
by group (Control vs. Lidocaine) and detection time

TABLE 2 Proportion of dogs undergoing rescue analgesia by
group (Control and Lidocaine group) and detection time

Variable C (n=20) L (n=20) Total (n=40) p-value
T1 4(20.0%) 1(5.0%) 5(12.5%) 0.342
T2 0(0.0%) 0(0.0%) 0(0.0%) =

T3 3(15.0%) 2(10.0%) 5(12.5%) 1.000
T4 1(5.0%) 0(0.0%) 1(2.5%) 1.000
T5 1(5.0%) 0(0.0%) 1(2.5%) 1.000

(Hellyer et al., 2007), it is considered a moderately painful abdominal
surgery. The present study suggested that lidocaine splash may provide
intraoperative analgesia in dogs that have undergone OVH and video-
assisted OVH. Surgical pain management is better achieved using mul-
timodal analgesia, with different drugs and techniques that target mul-
tiple sites in pain pathways (Dongaonkar et al., 2019, Hellyer et al.,
2007). One simple way to deliver multimodal analgesia in OVH is local
anaesthetic incorporation combined with systemic analgesic drugs
(Gurney, 2012). Lidocaine is extensively used as an analgesic in veteri-
nary medicine because it completely blocks the sensory nerve. When
lidocaine is combined with general anaesthesia during surgery, it has
significant analgesic benefits and an anaesthetic-sparing effect (Lemke
& Dawson, 2000). Lidocaine has a fast onset (< 2 min) and short dura-
tion of action (1-2 h), so it is very useful in ovarian manipulation (Collins
et al., 2013). In addition, the correlation between physiological param-
eters used in this study (blood pressure, HR, and respiratory rate) and
intraoperative nociception is commonly used (Gordan et al., 2015). In

anaesthesia reduced the need for supplementary drug doses or res-
cue analgesia. Anaesthetic sparing effect, compared to a control, illus-
trates the analgesic potential of a drug, technique, or anaesthetic pro-
tocol (Otto, 2001). Our results are in line with reports in humans, in
which topical local anaesthetic significantly reduced intraoperative and
postoperative discomfort in patients undergoing laparoscopic sterilisa-
tion (Garwood et al., 2002, Zohar et al., 2001). Irrigation of ovaries and
their pedicles with lidocaine has been suggested during several surgi-
cal procedures in small animals (Deschamps, 2001). In terms of mech-
anism, the local anaesthetic likely blocks the ascending afferent input,
interfering with the ion channels of the nerves. Ovaries receive sym-
pathetic fibres from the intermesenteric and caudal mesenteric plexus,
and parasympathetic fibres from the vagus nerve (Fink & Schofield,
1970). Excessive local anaesthetic absorption can cause systemic tox-
icity (Kip, 2007). The dose of lidocaine that produces central nervous
system toxicity in dogs is 20.8 + 4 mg/kg (Feldman et al., 1989). In the
present study, the total dose of lidocaine administered was 4 mg/kg
during the entire surgical procedure; therefore, it was unlikely to be

associated with systemic toxicity.

5 | CONCLUSIONS

The present study demonstrated that splash block using lidocaine con-
fers satisfactory intraoperative analgesia during OVH in bitches. Con-
sidering the cost, availability, restrictions, and side effects of lidocaine,
routine splash is considered desirable in bitches subjected to video-
assisted OVH.

ETHICS
The present study was performed in accordance with the ethical
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