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Abstract Conclusions and clinical relevance Anaesthesia of the

Objective To determine the effect of blocking the obturator
nerve in addition to performing femoral nerve and sciatic
nerve blocks on intraoperative nociception in dogs under-
going unilateral tibial plateau levelling osteotomy (TPLO)
surgery.

Study design Prospective, blinded, randomized, placebo-
controlled, clinical comparison.

Animals A total of 88 client-owned dogs undergoing uni-
lateral TPLO surgery (100 procedures).

Methods Dogs were randomly assigned to either group FSO
(femoral, sciatic and obturator nerve blocks) [n = 50;
ropivacaine 0.75% (0.75 mg kgfl)] or group FSP (femoral,
sciatic and placebo) [n = 50; ropivacaine 0.75% (0.75 mg
kg_l) femoral and sciatic nerve blocks plus saline solution
0.9% (0.1 mL kg_l) as a placebo injection around the
obturator nerve]. The anaesthetic protocol was standard-
ized. Data collection included intraoperative cardiopulmo-
nary variables and opioid consumption. Rescue analgesia
consisted of an intravenous bolus of fentanyl (2 png kg™h
and was administered when a change in cardiopulmonary
variables (20% increase in mean arterial pressure or heart
rate) was attributed to a sympathetic stimulus. Data were
analysed using generalized linear mixed models, cross tables
and multivariable binary logistic regression. Results were
expressed as adjusted odds ratios with 95% confidence in-
tervals and Wald p values (o« = 0.05).

Results There were no clinically relevant differences be-
tween groups in intraoperative cardiopulmonary variables
and need for rescue analgesia. The requirement for rescue
analgesia was significantly higher in dogs with a body
weight >34 kg.

obturator nerve in addition to the femoral and sciatic nerves
was not associated with clinically significant differences in
cardiopulmonary variables or a reduced need for rescue
analgesia. Therefore, the clinical benefit of an additional
obturator nerve block for intraoperative antinociception in
dogs undergoing unilateral TPLO surgery using the
described anaesthetic regimen is low.

Keywords dog, locoregional anaesthesia, obturator nerve,
pelvic limb, peripheral nerve blockade.

Introduction

Locoregional anaesthesia is commonly used as part of the
anaesthetic regimen for orthopaedic surgery in small animals.
In recent years, modern techniques such as peripheral nerve
blocks (PNB) guided by electrical nerve localization and ul-
trasound (US) are increasingly adapted from human medicine
as an alternative to neuraxial anaesthesia to achieve optimal
control of nociception with limited complications (Gurney &
Leece 2014; Mogicato et al. 2015; Portela et al. 2018).

Cruciate ligament disease is the most common orthopaedic
problem of the pelvic limb in dogs (Hayashi et al. 2004) and
tibial plateau levelling osteotomy (TPLO) is a frequently per-
formed surgery in canine patients with rupture of the cranial
cruciate ligament (Kim et al. 2008). It includes a medial
arthrotomy and a tibial osteotomy with subsequent plate fix-
ation and is, due to its invasive nature, associated with sig-
nificant intraoperative nociception.

Peripheral nerve blockade is an alternative technique to
neuraxial anaesthesia to improve antinociception and anal-
gesia in dogs undergoing major surgery of the pelvic limb
(Campoy et al. 2012a; Caniglia et al. 2012; Boscan &
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Wennogle 2016). In general, the combination of femoral nerve
and sciatic nerve blocks has been considered sufficient for
nociceptive control during surgery distal to the mid femur in
human and canine patients (Ben-David et al. 2004; Campoy
2006; Caniglia et al. 2012). Nevertheless, studies in human
anaesthesia have demonstrated that an additional block of the
obturator nerve significantly improves nociceptive control and
analgesia in patients during and after major knee surgery
(Macalou et al. 2004; Sakura et al. 2010). Little and conflicting
information exists about the role of the obturator nerve as a
sensory nerve in dogs. The only detailed anatomical study on
this subject dates from 1982 (O'Connor & Woodbury 1982)
and found that the obturator nerve contributed to the inner-
vation of the medial stifle in 27% of dogs. Areas of innervation
include the medial collateral ligament, the cranial, medial, and
caudal joint capsule, the infrapatellar fat pad and the attach-
ments of the cruciate ligaments and the meniscal horns.
Therefore, it has been hypothesized that incomplete block of
the pelvic limb would occur in those individuals where sup-
plementary sensory fibres arise from the obturator nerve
(Bartel et al. 2016). The need for further clinical studies that
compare different techniques of PNB has therefore been
highlighted (Portela et al. 2018).

Few veterinary clinical studies have investigated the com-
bination of femoral and sciatic nerve blocks for procedures
performed on the pelvic limb in dogs and none of them were
designed to identify obturator nerve involvement in noci-
ception (Portela et al. 2010; Campoy et al. 2012a,b; Caniglia
et al. 2012; Tayari et al. 2017). The goal of this study was
to compare the quality of intraoperative antinociception in
dogs undergoing the same type of stifle surgery, specifically
TPLO. The null hypothesis was that no differences in heart rate
(HR), systemic arterial pressures (sAP) or requirement for
rescue analgesia would be observed between the two groups.

Materials and methods

The study was approved by the responsible Animal Welfare
Officer of the Department of Veterinary Medicine at the Free
University of Berlin and conducted in accordance with the
standards of good clinical practice to ensure animal welfare as
required by international guidelines and national laws. The
reporting of this study is based on the CONSORT guidelines
(Schulz et al. 2010) and flow diagram (Fig. 1). With informed
owner consent, 96 client-owned dogs of different breeds, sex,
age and body weight were initially enrolled in the study (Table
1). All animals underwent elective, unilateral TPLO surgery for
cranial cruciate ligament injury (Slocum & Slocum 1993).

A physical examination, serum chemistry, haematology and
a coagulation profile were performed in all animals before the
surgery. Only animals with an American Society of Anesthe-
siologists (ASA) classification score of I or II were included in
the study. A body weight of >16 kg was chosen as an inclusion

criterion in order to minimize differences in drug response be-
tween smaller and larger animals caused by their size-
dependent, different metabolic rates (Singer 2006) as it is re-
flected in the dexmedetomidine dose curve (Zoetis, NJ, USA).
Exclusion criteria were concurrent neurological disease, coa-
gulopathy, skin infection at the injection site, persistent hy-
potension that was unresponsive to treatment with a fluid
bolus and required additional treatment (e.g., vasopressors)
and a previous history of hypersensitivity to local anaesthetics.

The animals were randomly assigned (drawing a red or yel-
low chip from 100 chips in a closed bag in a 1:1 ratio) to either
group FSO (femoral, sciatic and obturator nerve block) or group
FSP (femoral and sciatic nerve block plus placebo injection). The
syringe for the perineural injection of the obturator nerve was
then prepared by a veterinary assistant who was exclusively
informed about the nature of the colour coding and filled with
either 0.75% ropivacaine (Naropin; Aspen, Switzerland) or
0.9% saline solution (NaCl 0.9%; B. Braun, Germany) in equal
volumes. Each dog was premedicated with dexmedetomidine (2
ng kgfl: Dexdomitor; Pfizer, Germany) and methadone (0.2 mg
kg_l; Comfortan; Dechra, Germany) via an intramuscular (IM)
injection into the biceps femoris muscle 15 minutes prior to the
induction of anaesthesia. Anaesthesia was induced by an
intravenous (IV) injection of midazolam (0.1 mg kgflz Mid-
azolam; Rotexmedica, Germany) and propofol (PropoVet;
Abbott, Germany) to effect (usually 1—2 mg kg_l) until intu-
bation was achieved. Anaesthesia was maintained with pro-
pofol using intermittent bolus injections for approximately
15—20 minutes to take a lateral radiograph of the stifle, clip the
fur and prepare the pelvic limb. Supplemental oxygen from an
oxygen concentrator (OxyVet; Eickemeyer, Germany) and, if
necessary, ventilatory support were given during this period via
the endotracheal tube. On entering the operating theatre, the
dogs were connected to an anaesthetic machine (Sulla;
Draeger, Germany) and anaesthesia was maintained with iso-
flurane (Vetflurane; Virbac, Germany) in an oxygen/air mix
(F105 0.5—0.9). Target value for end-tidal isoflurane was 1.3%
for the time of surgery. Mechanical ventilation (Servo 300;
Siemens, Germany) was employed and adjusted in all cases to
maintain end-tidal carbon dioxide levels within the range of
35—45 mmHg (4.6—6.0 kPa). All dogs were administered IV
fluid therapy (Sterofundin ISO; B. Braun) at a rate of 5 mL kg_1
hour™". Hypotension defined as mean arterial pressure (MAP)
< 60 mmHg for more than 5 minutes or 3 consecutive,
noninvasive measurements was treated with a fluid bolus of 10
mL kg71 administered over 15 minutes. Antibiotic treatment
with cefazolin (10 mg kg71; Cefazolin; Fresenius, Germany) was
initiated at this stage in all animals. Non-steroidal anti-in-
flammatory drug therapy was started immediately after the
surgery with IV meloxicam (0.2 mg kg_l: Metacam; Boeh-
ringer Ingelheim, Germany). Once a stable plane of anaesthesia
was achieved, PNB of the pelvic limb were performed by an
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Figure 1 Consolidated Standards of Reporting Trials (CONSORT) flow diagram of the progress through the phases of a parallel randomized trial of
two groups. FSO, femoral, sciatic and obturator block; FSP, sciatic and femoral nerve block plus placebo; HR, heart rate; RA, regional anaesthesia;
SAP, systemic arterial pressures.
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Table 1 Mean values + standard deviation of age and body weight,
absolute numbers of sex and breed distribution of 100 dogs under-
going tibial plateau levelling osteotomy surgery. Dogs were divided
into two groups determined by the nerve blocks that were per-
formed: group FSO (femoral, sciatic and obturator nerve blocks) and
group FSP (femoral and sciatic nerve blocks plus a placebo injection)

FSO n =50 FSP n =50
Age (months)  84.1 + 35.7 71.7 + 40.7
Weight (kg) 31.3+123 292 +77
Sex Male intact 13 Male intact 5
Castrated male 9 Castrated male 15
Female intact 12 Female intact 14
Spayed female 16 Spayed female 16
Breed American Bulldog 1 Airedale Terrier 1

American Staffordshire 1
Akita Inu 1

Beagle 2

Bernese Mountain Dog 3
Ca De Bestiar 1
Continental Bulldog 1
Dogue De Bordeaux 1
English Bulldog 4
English Pointer 1
German Hound 1

Giant Schnauzer 1
Golden Retriever 1
Great Dane 1

Irish Wolfhound 1
Labrador 4

Large Munsterlander 1
Leonberger 1

Border Collie 1
Boxer 1

Doberman 1
English Bulldog 7
English Pointer 3
German Hound 1
German Shepherd 2
Golden Retriever 6
Hovawart 1
Labradoodle 1
Labrador 6

Mixed Breed 12
Pitbull Terrier 2
Rottweiler 2
Samoyed 1
Siberian Husky 1
Vizsla 1

Mixed Breed 19
Rottweiler 1
Siberian Husky 3

experienced anaesthetist who was unaware of the contents of
the syringe used for the perineural injection of the obturator
nerve. The equipment consisted of two Stimuplex A needles (B.
Braun), a nerve stimulator (HNS; B. Braun) and an US machine
(Logiq 9; GE, Germany). The femoral nerve was identified using
electrolocation and US guidance and anaesthetized with ropi-
vacaine 0.75% (0.75 mg kg71 equalling 0.1 mL kgfl) at the
inguinal region as described by Campoy et al. (2010). This
technique avoided inadvertent blockade of the obturator nerve.
Once a clear contraction of the quadriceps muscle (stifle
extension) was elicited at a current of 0.48 mA, the local
anaesthetic was slowly injected. The spread of the local
anaesthetic around the nerve was assessed in cross sectional
and long axis views. The sciatic nerve was anaesthetized
through a parasacral approach (Portela et al. 2010) using
electrical nerve localization only. Contraction of the cranial
tibial muscle (tarsal flexion) at a current of 0.48 mA was
considered an acceptable end point for needle placement and

ropivacaine 0.75% was administered at a dose of 0.75 mg kg_]
equalling 0.1 mL kg_l. Then, the second needle and the
covertly prepared syringe were used to anaesthetize the obtu-
rator nerve using electrical nerve localization only. The needle
was inserted as for the parasacral approach to the sciatic nerve.
On contact with the ilium, the needle was tilted approximately
20 degrees, orientated in a cranial direction and advanced
through the pelvic fascia along the medial cortex of the ilial
wing. The obturator nerve could regularly be located after
advancing the needle for 2—3 cm (Fig. 2). The position was
controlled by palpating a clear contraction of the adductor
muscles at a stimulation current of 0.48 mA. At this point, the
content of the syringe was injected using the same volume as
for the sciatic nerve block.

All TPLO procedures were performed by the same experi-
enced orthopaedic surgeon and included a small, medial
arthrotomy, exploration of the joint using a stifle distractor, a
possible partial meniscectomy and the use of a jig. Time from
premedication to surgery was between 45 and 60 minutes.
Duration of the surgery was planned for approximately 75
minutes based upon the team’s experience with the procedure.
Relevant variables were measured continuously as part of the
intraoperative monitoring and included HR in beats minute ™!
and systolic, mean, and diastolic (SAPj,y, MAP;,y, DAPiny)
invasive arterial blood pressure measured from the dorsal pedal
artery in mmHg. Alternatively, oscillometric, noninvasive
blood pressure was measured at 2 minute intervals with the
cuff (single-patient or reusable noninvasive blood pressure cuff;
Philips, Germany) placed around the right or left antebrachium
just distal to the elbow. The cuff width chosen was approxi-
mately 40% of the circumference of the limb. Other monitoring
techniques and variables included pulse oximetry, respiratory
rate, capnography, electrocardiography (IntelliVue MP40
Monitor; Philips), spirometry (Servo 300; Siemens) and
anaesthetic gas analysis (gas anaesthesia module M1019A;
Philips). For SAPj,,, MAP;,, and DAP;,,, a single-use, pre-
calibrated transducer (Combitrans Einweg-Transducer; B.
Braun) was used. The transducer was zeroed immediately
before the start of the monitoring at the level of the right
atrium.

All intraoperative and postoperative evaluations were per-
formed by an assessor blinded to the group identity of the
animals. Nociception was indirectly evaluated by sudden and
clinically significant changes in HR and MAP values. Clinically
significant changes were defined as an increase > 20% in HR
or MAP. This methodology was derived from similar studies
(Adami et al. 2016; Tayari et al. 2017); however, values of
MAP and HR were not compared with their respective baseline
values at the beginning of the surgery, but rather compared
with the values immediately preceding the sudden increase.
Animals that either showed these cardiovascular changes or
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Figure 2 Positioning of the needle for sciatic and obturator nerve block. LST, lumbosacral trunk; ON, obturator nerve; Pos.1, needle position for
sciatic nerve block through a parasacral approach; Pos.2, needle position for obturator nerve block; ScN, sciatic nerve.

reacted to a surgical stimulus with spontaneous breathing
against mechanical ventilation or with other body movements
(e.g., retraction of a limb, movement of the head) were
immediately administered rescue analgesia in the form of an IV
bolus of fentanyl (Fentadon; Dechra) at a dose of 2 pug kg_l.
Additionally, three time points were chosen for statistical
comparison of MAP and HR, namely t; at the time of the skin
incision, t, during tibial osteotomy and t3 at the end of the skin
closure.

Postoperative evaluation of the obturator nerve block was
performed in all cases by assessing the adductor muscle func-
tion approximately 1—2 hours after the end of anaesthesia. At
the same time, the femoral and sciatic nerve blocks were
evaluated by assessing the patellar and cranial tibial reflexes.
The respective dermatomes medial and caudal to the stifle joint
were tested for sensitivity by pinching them with artery forceps
and observing withdrawal of the limb or a turn of the head
(Jaggy 2007; Shimada et al. 2017) and compared with the
reactions on the contralateral limb. Animals were discharged
from hospital on the day of surgery with meloxicam (Metacam:;
Boehringer Ingelheim) and re-evaluated the following day. By
this time, the effect of the blocks had worn off and most dogs
would be walking on the operated limb. If at this stage the stifle
was painful at palpation, metamizole (Vetalgin; MSD Tierge-
sundheit, Germany) was administered as an additional anal-
gesic starting with a subcutaneous injection of 50 mg kg_1
followed by oral application (Novalgin; Sanofi-Aventis, Ger-
many) twice daily at the same dose. None of the dogs required

re-hospitalization, and no opioids were used postoperatively.
Owing to the short hospitalization period, postoperative pain
evaluation was incomplete and therefore not included in the
scope of this study.

Statistical analysis

Sample size was determined based on the assumption that on
average dogs would require rescue analgesia with a probability
of 20% due to failure of the pelvic limb block (Abrahams et al.
2009), and that in 27% of dogs the obturator nerve contributes
to stifle nociception (O'Connor & Woodbury 1982). In order to
detect a difference of proportions between the two independent
study groups in the magnitude of delta = 0.2522, with a power
of 0.8 and an alpha of 0.05, a minimum sample size of 46
surgeries per study group was calculated (www.pass.com;
comparison of two independent proportions; two-sided Z-test).

All data were analysed using software packages SPSS v25
(IBM Corp., NY, USA), NCSS v10 (NCSS, UT, USA) and STATA
v15 (StataCorp LLC, TX, USA). Normality of measurements
within each group and time point was checked using
Kolmogorov—Smirnov and Shapiro—Wilk tests. To identify
differences in sSAP and HR between the groups and time points,
generalized linear mixed models were developed using the
meglm routine in STATA v15. Group (FSO, FSP), time (A1, A2)
and a group*time interaction were included as categorical
variables. Subject (animal identification) was included as a
random effect to account for the repetition of measurements
over time. Model results were adjusted for the influence of sex
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(male, female), age (<60 months, 61—96 months, >96
months) and weight (16—25 kg, 25—34 kg, >35 kg). For
models where the interaction term was not statistically sig-
nificant, that model was rebuilt after dropping the respective
term. In order to account for the bias between the results for
sAP obtained by two different methods, the statistical analysis
was not based on the absolute figures, but instead looked at the
relative differences in sAP. Model A1 compared measurements
between point t; (skin incision) and t, (osteotomy of the tibia),
and model A2 measurements between t, and t3 (end of skin
closure). In the second model, dogs that had received rescue
analgesia were omitted from the analysis. For measurement of
associations between groups (FSO, FSP) and rescue analgesia
(binary variable coded O or 1), we used cross tables and a
multivariable binary logistic regression approach with rescue
analgesia as the dependent variable and treatment group as
the main effect. Parameter estimates were adjusted for the
influence of sex, weight and age. Subject was included as a
random effect to account for the inclusion of 12 dogs with
surgery on both stifles. Results were expressed as adjusted odds
ratios with 95% confidence intervals and Wald p values. The
threshold level of statistical significance (alpha) for all analyses
was set to 0.05.

Results

Descriptive analysis

A total of 96 client-owned dogs were initially enrolled in the
study; however, four dogs were excluded from the study, two
because of skin infections and one each owing to coagulopathy
and a splenic mass. Another four dogs were later excluded from
statistical analyses, three due to intraoperative hypotension
unresponsive to a fluid bolus and one as a result of apparent
obturator block nerve block failure. In this study, 12 dogs had
surgery on both pelvic limbs on two separate sessions with a
minimum of 4 weeks between interventions leading to a total
number of 88 dogs and 100 TPLO procedures. Of the 88
participating dogs, 34 were male and 54 were female. The age
at surgery ranged from 6 to 164 months (median, 80 months).
The weight at surgery ranged between 16 and 60 kg (median,
30 kg) (Table 1). The ratio of dogs with invasive to noninvasive
blood pressure was 41:9 in group FSO and 37:13 in group FSP.
At t; and t;, mean values of all variables did not change,
whereas between t, and t3 all SAP increased visibly while HR
remained relatively constant (Table 2; Fig. 3a—d). Rescue
analgesia was administered to 14 dogs, seven dogs each in
both groups. In group FSO, the nociceptive stimulus occurred
in five cases during plate fixation and two times during skin
closure. In group FSP, rescue analgesia was administered twice
during stifle distraction and in the remaining five cases, once
during each of the following steps of the surgery: medial

Table 2 The p values derived from multivariable general linear
models for systolic (SAP), diastolic (DAP) and mean arterial pressure
(MAP) and heart rate (HR) measurements during 100 tibial plateau
levelling osteotomy stifle surgeries in 88 dogs. Independent factors
were group (divided in group FSO: femoral, sciatic nerve blocks with
obturator nerve block; group FSP: femoral, sciatic nerve blocks with
a placebo nerve block), time (two time points) and the group*time
interaction. Subject (animal ID) was included as a random effect to
account for the repetition of time within subject. The model was
adjusted for the influence of sex, age and weight. Model A1 describes
the difference between measuring point t; (skin incision) and t,
(osteotomy of the tibia), and model A2 the difference between t, and
t; (end of skin closure; only those 86 cases not requiring rescue
analgesia). Observed means are presented in Fig. 2. All non-
significant results (n.s.) had p values > 0.09

Model A1 (time 1-2) Model A2 (time 2-3)

Factor Group Time Interaction’ Group Time Interaction
SAP 0.008 ns. n.s. n.s. <0.001 n.s.
DAP 0.028 n.s. n.s. n.s. <0.001 n.s.
MAP 0.018 n.s. n.s. n.s. <0.001 n.s.
HR n.s. n.s. n.s. n.s. 0.012 n.s.

n.s., non-significant.

fGroup*time interactions were tested and, when not statistically significant (p >
0.05), excluded from the final model. Displayed p values relate to the final model
without the interaction term.

arthrotomy, application of the rotation pin, closure of the fas-
cia, plate fixation and skin closure. Of the 14 dogs that required
rescue analgesia, two needed a second injection of fentanyl
before the end of surgery, both from group FSP. In only one of
the two dogs could a nociceptive stimulus have been trans-
mitted via the obturator nerve since the sympathetic reaction
occurred during stifle distraction. The differences between
groups regarding the total number of fentanyl boluses were
considered negligible.

Postoperatively, all dogs of group FSP showed a marked
hyperadduction of the limb as a sign of adductor muscle action
unopposed by abduction forces of the biceps femoris and
gluteus medius muscles due to the proximal sciatic nerve block.
One dog in group FSO which showed hyperadduction of the
limb postrecovery was excluded from the study. Evaluation of
the dermatomes regularly produced false-negative results on
the contralateral limb. It was therefore decided to assume a
similar incidence of failure of the femoral and sciatic nerve
blocks in both groups and not to exclude animals based on
postoperative femoral and sciatic nerve block evaluation.

Inferential analysis

The multivariable linear models, after adjustment for the in-
fluence of sex, age, and weight, indicated statistically significant
differences in sAP between groups FSO and FSP from t; to t,.
Individuals from group FSP showed sAP that were on average
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Figure 3 Box and whisker plots of (a) systolic arterial pressure (SAP), (b) diastolic arterial pressure (DAP), (c) mean arterial pressure (MAP) and
(d) heart rate (HR) for groups FSO (with femoral, sciatic and obturator nerve blocks) and FSP (with femoral, sciatic and a placebo nerve block)
measured during 100 tibial plateau levelling osteotomy stifle surgeries in 88 dogs. Values are presented for four sets of measurements: (A) skin
incision (t7), (B) osteotomy of the tibia (t,), (C) osteotomy of the tibia (t,) after exclusion of values of those animals requiring rescue analgesia and
(D) end of skin closure (t3). The median is the line within the box, 95% confidence interval of the median (notch), interquartile range (box), upper
and lower quartile (upper and lower limit of box), range of values outside the interquartile range limited to a maximum of 1.5 X interquartile
range (whiskers). Dots above and below the whiskers represent moderate outliers.
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Table 3 Multivariable binary logistic regression analysis of the relationship between rescue analgesia (coded O, 1) and the independent
variables group (FSO: femoral, sciatic and obturator nerve blocks; FSP: femoral, sciatic nerve blocks without obturator nerve block), sex (male,
female), weight (16—25 kg, 25—34 kg, >35 kg) and age (<60 months, 61—96 months, >96 months) for 100 completed tibial plateau

levelling osteotomy surgeries in 88 dogs

Risk factor Category Adjusted odds ratio LCL ucL P
Group FSO Reference
FSP 1.434 0.406 5.067 0.576
Sex Male Reference
Female 0.557 0.165 1.876 0.345
Age <60 Reference
(months) 61-96 0.638 0.107 3.793 0.621
>96 3.078 0.728 13.019 0.126
Weight <25 Reference
(kg) 25-34 3.015 0.481 18.890 0.239
>35 9.656 1.591 58.605 0.014

LCL, lower limit of the 95% confidence interval for the adjusted odds ratio; UCL, upper limit of the 95% confidence interval for the adjusted odds ratio.

Bold signifies p-values < 0.05.

4—5 mmHg lower than animals from group FSO. Although
statistically significant, this finding was considered clinically
irrelevant. From t; to t3, after exclusion of animals that were
administered rescue analgesia before t,, a steady increase in all
sAP, but no significant differences between groups, were
observed. Group*time interactions were included in the initial
multivariable linear models but were not retained since none
were statistically significant (Table 2; Fig. 3a—d). In the
multivariable binary logistic regression, a higher body weight
significantly increased the adjusted odds (chance) for rescue
analgesia [odds ratios 3.02 (25—34 kg) and 9.66 (>35 kg)].
Whether the greater body weight was related to dogs of a larger
breed or because they were overweight is unknown (Table 3).

Discussion

In this study, no clinically significant differences were observed
between group FSO and control FSP group regarding intra-
operative cardiopulmonary values or the need for rescue
analgesia. The study therefore failed to demonstrate a positive
effect of an additional obturator nerve block on intraoperative
nociception, unlike similar studies in humans undergoing
major knee surgery. Apart from the differences in anatomy
between humans and dogs, this could be attributed to the
different surgical techniques used in these species.

The choice of the nerve block techniques employed in this
study included the parasacral approach to the sciatic nerve
described by Portela et al. (2010), because it allows to block the
sciatic and the obturator nerve through a combined approach.
Also, by blocking all abductor muscle function, it was possible
to identify failure of the obturator nerve block more easily. The
distal site for the femoral nerve block (Campoy et al. 2010) was
chosen in order to avoid the inadvertent blockade of the

obturator nerve. The use of more distal blocking techniques
using US guidance such as the caudal sciatic nerve block
(Campoy et al. 2010) and the saphenous nerve block (Portela
et al. 2018) may have reduced the possibility of a concomitant
obturator nerve block even further, maximizing the success
rate at the same time. Nevertheless, the possibility of accidental
obturator nerve block caused by a parasacral sciatic nerve
block was considered low, mainly because both nerves are
separated by the pelvic fascia and therefore do not share the
same anatomical compartment (Jochum et al. 2004). The re-
sults of the inferential analysis showed a higher chance for
nerve block failure in dogs weighing >34 kg. Whether this was
due to insufficient spread of the injectate or other reasons is
unknown. Using US guidance for all blocks may have mini-
mized this effect.

The lack of a reliable, postoperative evaluation of block ef-
ficacy is a limitation of this study. Specifically, the identification
of incomplete blocks of the femoral and sciatic nerves were
somewhat inconsistent, and the result of this evaluation was
therefore not used as an exclusion criterion. Instead, it was
assumed that the incidence of femoral and sciatic nerve block
failure would be statistically similar in both groups. Block
failure in this context is defined as any incomplete nerve block
that allows nociceptive transmission leading to the need for
rescue analgesia as defined by Caniglia et al. (2012). Following
this assumption, the difference in the percentage of animals
requiring rescue analgesia owing to nociception via the obtu-
rator nerve would be the same in both groups independent of
the absolute value for femoral/sciatic block failure. The limi-
tation of postoperative block evaluation due to false-positive
results has been reported by Portela et al. (2010). Similarly,
false-negative results might be a limiting factor. During this
study, dogs would regularly show no reaction to pinching the
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skin of the contralateral, unblocked limb with haemostats. This
might have been caused either by postoperative excitement,
multimodal analgesia, individual or breed-specific reasons for a
relatively low skin sensitivity, or any combination of these
factors. A further limitation of the study was the failure to
record the animals' body condition scores. This makes it
impossible to discriminate between large versus overweight
dogs, which could be of considerable clinical significance.

Although a pilot cadaver study was performed by the au-
thors (unpublished data) to evaluate the reliability of a modi-
fied parasacral approach to the obturator nerve, the nerve
could be blocked routinely and effectively using this approach.
Block efficacy of the obturator nerve block could easily be
identified postoperatively, as dogs administered the placebo
injection exhibited hyperadduction of the pelvic limb. As a
result, dogs would have to jump over their own leg in order to
move forward. This observation could give rise to the argu-
ment that an obturator nerve block could have its merit when
a proximal sciatic nerve block is used, in order to facilitate early
mobilization in the immediate postoperative period while the
animal is still limited to a tripodal gait. Only one dog from
group FSO was excluded after showing hyperadduction of the
limb as a sign of obturator nerve block failure, suggesting a
high success rate of this block.

The study does not provide evidence for the role of obturator
nerve involvement in stifle nociception per se. One reason is the
inability to identify from the outset those individuals in which
sensory fibres of the obturator nerve supply the area of the
medial stifle. It also can be challenging to clearly distinguish
intraoperative nociception occurring via the obturator nerve,
as there is no surgical manoeuvre during TPLO surgery that
would solely trigger a nociceptive obturator nerve response
without also affecting the femoral or the sciatic nerve. Addi-
tionally, the multimodal analgesia could account for a con-
founding bias by centrally suppressing the sympathetic
response to nociceptive stimuli transmitted via the obturator
nerve. Nevertheless, the results suggest that there is no sig-
nificant influence of an additional obturator nerve block on HR
or sAP and on the need for rescue analgesia in dogs undergoing
TPLO surgery under the conditions of the current study.

Conclusions and clinical relevance

This study does not support the routine use of an obturator
nerve block for TPLO surgery in dogs. Future studies require a
more refined and standardized evaluation of block efficacy using
a composite assessment protocol including opioid and anaes-
thetic gas consumption as well as postoperative reflexes, muscle
function and dermatome sensitivity. The obturator nerve block
may have a role when used in combination with proximal
sciatic nerve blocking techniques in order to enable unhindered
tripodal gait in the immediate postoperative period.
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