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Abstract

Case series summary The erector spinae plane (ESP) block consists of an interfascial injection of local anaesthetic
between the erector spinae muscle group and the transverse processes of the thoracic vertebrae. This block
targets the dorsal rami of the thoracic spinal nerves to desensitise the cutaneous area near the dorsal midline,
the paraspinal muscles, the dorsal vertebral laminae and the facet joints. The purpose of this case series is to
describe the perioperative analgesic effect and complications of ultrasound-guided ESP block with bupivacaine
in three cats undergoing spinal surgery. Only one cardiovascular response was recorded in this case series. Just
one cat received intraoperative rescue analgesia. Cats 1 and 2 recorded just one high pain score in the first 24h
postoperatively, and cat 3 recorded three high pain scores. The total amount of methadone given in the 24h
postoperatively was 0.6mg/kg in cat 1, 0.9mg/kg in cat 2 and 0.8 mg/kg in cat 3. All three cats suffered mild and
transient intraoperative complications, which were easily addressed. There were no postoperative complications.
Relevance and novel information This case series documents a novel locoregional anaesthesia technique as an
alternative to traditional systemic analgesia. The technique is part of a multimodal analgesia approach for spinal
surgery in cats. Perioperative analgesic effect and complications presented in this case series are evaluated and
discussed.
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the ESP block have shown appropriate analgesia in
diverse clinical scenarios, and most authors in human
medicine agree that the ESP block has significant advan-
tages, as it is an easy technique to perform and has a low

Introduction

A combination of regional anaesthesia and systemic
analgesics as part of a multimodal technique is generally
accepted as the optimal approach to providing pain

relief.! In recent times, different types of interfascial
plane blocks have been described with multiple clinical
applications in veterinary medicine.>* The erector spi-
nae plane (ESP) block was first described in human med-
icine by Forero et al in 2016.5 It consists of an interfascial
injection of local anaesthetic between the erector spinae
muscle group and the transverse processes of the tho-
racic vertebrae.>¢ This block aims to target the dorsal
rami of the thoracic spinal nerves to desensitise the cuta-
neous area near the dorsal midline, the paraspinal mus-
cles, the dorsal vertebral laminae and the facet joints.®8
In human literature, clinical studies and case reports of

risk of complications.?-13

In veterinary medicine, the ESP block has been recently
described in four experimental cadaveric studies in the
thoracic and lumbar spine.!*1” Portela et al evaluated its
clinical effect in dogs undergoing hemilaminectomy
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surgery, revealing satisfactory analgesia associated with
significantly lower administration of intra- and postoper-
ative opioids and intraoperative adjuvant analgesics, and
a reduced incidence of intraoperative cardiovascular
complications.!®

This case series aims to describe the perioperative
analgesic effect of ultrasound-guided ESP block with
bupivacaine in three cats undergoing spinal surgery. To
the best of our knowledge, analgesia with an ESP block
has never been reported in cats.

Case series description
Clinical records from January 2019 to January 2021 were
searched for feline spinal surgery cases where a preop-
erative ESP block was used for perioperative analgesia.
Cases with incomplete files were excluded from the
study. Data collected included breed, age, sex, body
weight, indication for spinal surgery, surgical procedure,
intervertebral space operated and side, preoperative
drugs and doses administered, the dose of local anaes-
thetic administered for the ESP block, surgical time,
cardiovascular response to surgical stimulation (CR),
cardiovascular complications (bradycardia and hypo-
tension), intraoperative rescue analgesia provided, rectal
temperature at tracheal extubation, postoperative ana-
lgesia, 24h postoperative pain score, postoperative total
opioid administration, time of first meal offered and
time of first food intake post-intubation, and the inci-
dence and nature of any complication. Heart rate (HR),
respiratory rate, systolic arterial pressure (SAP), mean
arterial pressure (MAP), diastolic arterial pressure, per-
centage of haemoglobin saturated with oxygen in arte-
rial blood, end-tidal CO, and the end-expiratory fraction
of inhalational anaesthetic agent were recorded (Datex
Ohmeda S/5 Monitor; Datex Ohmeda) and mean *SD
calculated. Means were calculated averaging the read-
ings recorded every 5mins in each animal. Pain score
was evaluated with the Glasgow Composite Measure
Pain Scale-Feline (CMPS-F).? Bradycardia was defined
as a HR <100 beats/min.? Hypotension was defined
as a MAP <60mmHg or SAP <90mmHg? for at least
two consecutive readings obtained at 5min intervals.
Cardiovascular response to surgical stimulation was
defined as an increase of the HR, SAP or MAP >20%
of the prestimulus value, with the prestimulus value
being the value of the variable in the 5mins before the
stimulus itself.?!-23

The amount of methadone (Comfortan; Eurovet
Animal Health) and ketamine (Narketan; Vetoquinol)
provided intraoperatively was calculated by dividing
the total amount administered, measured in mg (metha-
done) or pg (ketamine), by the cat’s body weight in kg
and by the surgical time measured in hours (h).
Furthermore, the amount of the same drugs adminis-
tered during the first 24 h postoperatively was calculated

by dividing the total amount administered by the cat’s
body weight (units as previously described). According
to the standard perioperative care in our institution,
anaesthetists were responsible for the postoperative
analgesic plan. Opioid rescue analgesia was administered
at the clinician’s discretion using a pain scale (CMPS-F).
A high pain score was defined as =5/20. Pain assess-
ment was performed at 1h intervals until midnight on
the day of the surgery; subsequently, it was performed at
4h intervals. However, modifications to the protocol
were possible based on clinical judgement (eg, pain score
not obtained when an animal was resting after a long
period of time of stress).

Ultrasound-guided ESP block procedure

The block was performed as described by Otero and Portela
adapted for the lumbar vertebrae.® The local anaesthetic
drug used was bupivacaine 0.5% (MarcainPolyamp;
AstraZeneca). The cats were positioned in sternal recum-
bency, and the skin area corresponding to the interverte-
bral space indicated for the surgery was previously
clipped and aseptically prepared. A linear ultrasound
transducer (12L-RS, 5-13 MHz; GE Healthcare) con-
nected to a portable ultrasound machine (LOGIQ e; GE
Healthcare) was used to aid local anaesthetic placement.
To identify the vertebrae where the procedure was going
to be performed, the vertebral spinous processes were
counted back starting from the lumbosacral space. The
transducer was positioned parallel to the dorsal midline
of the identified vertebrae and adjusted to obtain a
parasagittal view of the targeted vertebral transverse
process, identified as a hyperechoic convex line with
posterior acoustic shadowing. A 22G, 50mm needle
(Ultraplex 360; B Braun Medical) connected to a 5ml
syringe (Trojector-3; Troge Medical) was introduced in-
plane, following a cranial-to-caudal direction, through
the epaxial muscles until its tip contacted the dorsolat-
eral aspect of the lumbar vertebrae transverse process
(Figures 1 and 2). When the needle tip was visualised at
the target, bupivacaine was injected following negative
aspiration. The distribution of bupivacaine was observed
in the interfacial plane between the longissimus lumbo-
rum muscles and the transverse process (Figure 3).

A total of four cats at our institution underwent spinal
surgery with an ESP block. One was excluded owing to
incomplete anaesthetic data. Details of signalment, indica-
tion for spinal surgery and surgical technique performed,
location and side of the compressive myelopathy, the pre-
operative and induction drug administered, and bupiv-
acaine dose for the ESP block are provided in Table 1.
Surgery was performed in all cats on the lumbar spine.
Spinal surgery was performed owing to the presence
of an intradural-extramedullary mass-like lesion (histo-
pathologically confirmed as a meningioma) in the spinal
cord at the level of 14 (cat 1) and intervertebral disc
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Figure 1 Positioning and scanning during erector spinae
plane block. Note the transducer positioned parallel to the
dorsal midline of the targeted lumbar vertebra and the needle
insertion position cranial to caudal

Figure 2 Ultrasound image and landmarks of an erector
spinae plane block. Ultrasonographic visualisation of

the needle positioning prior to the injection of the local
anaesthetic in the interfascial plane. The needle tip is
contacting the dorsal aspect of the targeted lumbar
transverse process. ES = erector spinae complex;

TP =transverse process; IT = intertransversarii lumborum
muscles; IFP = interfascial plane

extrusion at the intervertebral disc L2-13 (cat 2) and L3-L4
(cat 3). The surgical procedures performed were hemilami-
nectomy along with durectomy and excision of the mass in
cat 1, hemilaminectomy in cat 2 and mini-hemilaminec-
tomy in cat 3.

All cats were premedicated with 0.1 to 0.2mg/kg
methadone (Confortan; Eurovet Animal Health) and
2-10pg/kg of medetomidine (Sedator; Dechra) adminis-
tered intravenously (IV), and anaesthesia was induced
15-20mins later with alfaxalone IV (Alfaxan Multidose;

Figure 3 Ultrasound image and landmarks of the erector
spinae plane block. Ultrasonographic visualisation of the
needle positioning after the injection of the local anaesthetic
in the interfascial plane. Note the distribution of the local
anaesthetic observed in the interfacial plane between the
erector spinae muscle and the lumbar transverse process.
ES = Erector spinae complex; TP = transverse process;

IT =intertransversarii lumborum muscles; LA = local
anaesthetic; IFP = interfascial plane

Jurox), given to effect. The cats’ tracheas were intubated,
and anaesthesia was maintained with isoflurane (IsoFlo;
Zoetis) in 100% oxygen delivered via a circle system. All
ESP blocks in this study were performed by the same
anaesthetist (MM). The intraoperative data collected are
shown in Table 2.

All three cats suffered episodes of hypotension dur-
ing the surgery. Cat 1 had two contiguous episodes of
hypotension treated with ephedrine IV 0.1mg/kg. Cat 2
had two episodes of hypotension and bradycardia at the
beginning of the surgery, which were treated with a sin-
gle dose of glycopyrrolate IV at 10ug/kg. Cat 3 also had
two episodes of hypotension. However, it was treated
with glycopyrrolate IV on three occasions (doses were 5,
10 and 7.5pg/kg, respectively). Cat 2 was the only one
that registered episodes of bradycardia (a total of five
readings during the surgery). The same cat also showed
an episode of apnoea (<5mins) shortly after the ESP
block was performed. This complication was solved by
decreasing the isoflurane from 1.5% to 1% and providing
manual intermittent positive pressure ventilation.

Every cat in the study showed episodes of cardiovas-
cular variability. Cat 1 had four increases of >20% in
SAP and MAP. Cat 2 had two increases of the MAP. Cat
3 had an increase of MAP and one of HR.

Of the eight events identified in all cats, five were an
isolated increase of >20% of the prestimulus value fol-
lowed by a recorded value similar to prestimulus and no
change in the dose of the general anaesthetic agent or
rescue analgesia was required. Two of these eight events
occurred immediately after administration of ephedrine
to treat hypotension (cat 1).
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Table 1 Details of signalment, indication for spinal surgery and surgical technique performed, location and side of the compressive myelopathy, the preoperative

and induction drug administered, and bupivacaine dose for the erector spinae plane (ESP) block

=left

male neutered; R=right; L

domestic shorthair; FN = female neutered; MN

DSH =

The only event that fitted our criteria of CR and action
was required (rescue analgesia provided, increase in the
percentage of isoflurane or both) occurred in cat 3, and it
could truly be considered a CR. A dose of 0.2mg/kg
methadone was administered after the CR was noted in
cat 3 (0.09mg/kg/h), and 20mins after this CR, a dose of
500 ng/kg ketamine was given as a bolus (0.5mg/kg).

All three cats recovered uneventfully from the gen-
eral anaesthesia. Cat 1 was hypothermic at the time of
extubation (34.9°C).

The postoperative analgesia plan was similar in
all three cats. Oral analgesia consisted of meloxicam
(0.15mg/kg first dose and 0.05mg/kg maintenance
q24h) and gabapentin (10mg/kg q8h). Postoperative
rescue analgesia was necessary on three occasions for cat
1, on six occasions for cat 2 and on four occasions for cat
3. The total doses of methadone given in the 24 h postop-
erative period were 0.6mg/kg, 0.9mg/kg and 0.8mg/
kg, respectively. Median pain scores for the first 24h
postoperatively were 2/20 (range 0-6) in cat 1; 3/20
(range 1-8) in cat 2; and 4/20 (range 2-8) in cat 3. Cats 1
and 2 had just one high pain score (=5/20) in the 24h
after surgery, 6/20 at 22h post-surgery and 7/20 at 2h
post-surgery, respectively. Cat 3 had three high pain
score evaluations: 6/20at4h,8/20at9h and 5/20 at20h
post-surgery. The same cat also received ketamine as a
continuous infusion rate for 24 h postoperatively (110 ug/
kg/24h). None of the cats ate the first meal offered, at
hours 4, 3 and 4, respectively. Cat 1 ate the first meal at
hour 20 post-surgery, cat 2 at hour 8 and cat 3 did not eat
during the first 24 h postoperatively. No other complica-
tion was found in the postoperative phase in any cat.

Discussion

This case series describes the perioperative analgesic
effects of ultrasound-guided ESP block with bupivacaine
in three cats that underwent lumbar spinal surgery.

The ESP block desensitises the cutaneous area near
the dorsal midline, the paraspinal muscles, the dorsal
vertebral laminae and the facet joints.®8 The clinical data
obtained from this report suggest that the ESP block is a
feasible technique, and is potentially effective in provid-
ing perioperative analgesia for lumbar spinal surgery in
cats, which is in line with the results observed in human
and canine reports.-1318

The dose of bupivacaine used was 1.8-2.5mg/kg, which
was always below the toxic dose.?* The differences in doses
and volumes in this case series arise from the retrospective
nature of this report. Standardisation of the volume and
concentration is required for future studies in cats.

Several complications were found in this case series.
Transient hypotension occurred in all cases. Bradycardia,
hypothermia and transient apnoea post-ESP block were
only reported once. Hypotension is a common anaesthetic
complication in cats.?® A possible cause of hypotension
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Table 2 Intraoperative data collection

HR mean RR mean SAP mean MAP mean DAP mean SpO, % ETCO, mean FEIAA Surgery time
(bpm) (bpm) (mmHg)  (mmHQg) (mmHg) mean  (mmHg) mean (%) (mins)
Cat1* 126 =13 7=*2 11124 86 = 31 65 = 25 - 50 £2 1=0 75
Cat 2 102 = 5 170 100 = 6 69 = 11 52 = 13 1000 31 =1 1=0 75
Cat 3 116 =13 18 =3 9412 71x9 54 = 10 980 374 1=0 130

Data are mean = SD unless otherwise stated

*In cat 1, SpO, % was monitored but not recorded regularly enough to obtain a representative value in the mean calculation
HR = heart rate; bpm = beats per min; RR = respiratory rate; SAP = systolic arterial pressure; MAP = mean arterial pressure; DAP = diastolic
arterial pressure; SpO, % = percentage of haemoglobin saturated with oxygen in arterial blood; ETCO, = end-tidal carbon dioxide;

FEIAA = end-expiratory fraction of inhalational anaesthetic agent

could be the spread of bupivacaine resulting in sympa-
thetic blockade. However, a cadaveric study in dogs com-
paring the transversal and longitudinal approaches with
ESP block illustrated that the spread of the local anaesthetic
drug into the epidural canal and intravascularly was only
found using the transversal approach, which was not used
in these cases; therefore, spread of bupivacaine resulting in
sympathetic blockade is less likely.!® However, the most
common side effects of alpha (a)-2 agonists are bradycardia
and hypotension, after an initial period of vasoconstriction.
Bradycardia associated with the use of a-2 agonists and
opioids has also been reported.” In our cases, treatment
with ephedrine and glycopyrrolate ameliorated low blood
pressure and low HR. Hypothermia in cats is not an unu-
sual finding owing to their high surface area to body mass
ratio and the effects of the drugs received for premedica-
tion and general anaesthetic.?0

Eight events of an increase of >20% of the prestimulus
HR, SAP and MAP values were recorded in this case
series, but only one was clearly associated with nocicep-
tion and considered a CR. Cat 1 had four cardiovascular
episodes in total. The first two were single spurious
results unrelated to surgical stimulation and no action
was required. The final two episodes were immediately
after ephedrine administration (increase of HR and
MAP). Cat 2 had two isolated recordings of increased
MAP unrelated to nociception (no action required). Cat 3
had two episodes. The first was a single spurious read-
ing of increased MAP (no action required). The second
event was an increase in HR judged to be linked to noci-
ception. An dose of 0.2mg/kg IV of methadone was
administered followed 20mins later by 0.5mg/kg of
ketamine. Ketamine was given at the anaesthetist’s dis-
cretion, despite of a lack of clinical signs of nociception at
the time. A study in dogs showed that subjects receiving
an ESP block caudal to L1 for lumbar hemilaminectomy
were 18.6% more likely to require rescue analgesia than
dogs with a thoracic ESP block.!® Thus, it is not surpris-
ing that intraoperative rescue analgesia was required in
1/3 cases reported here.

Postoperative rescue analgesia was standardised for all
three cases as per hospital protocol. Methadone was given
pro re nata at the clinician’s discretion. The CMPS-F was

used to improve pain assessment accuracy and decrease
potential side effects. A study in dogs illustrated that
administration of methadone, regardless of pain score,
after orthopaedic procedures significantly increased the
risk of vomiting, dysphoria and reduced food intake.?
Cats 1 and 2 had just one high pain score in the first 24h
postoperatively, while cat 3 presented three elevated
scores. However, postoperative rescue analgesia was given
on three occasions for cat 1, on six occasions for cat 2 and
on four occasions for cat 3. CMPS-F showed an enhanced
discriminatory ability of pain evaluation; nevertheless,
CMPS-F is not exempt from misclassification.’” The fact
that the cats with pain scores <5 received methadone
could indicate misclassification or treatment based on the
clinician’s personal preference.

The authors consider the result of the ESP block effect
in cat 3 to be questionable. This cat was the only one that
required rescue analgesia during the procedure. It pre-
sented three pain scores >4/20 in the first 24 h postopera-
tively, even with the addition of a ketamine continuous
rate infusion. The longitudinal approach for the ESP
block has shown inferior accuracy of local anaesthetic
injection in the ESP compartment compared with the
transversal approach in dog cadavers.!¢ Furthermore, the
lack of reports and clinical experience with this technique
in cats could logically result in suboptimal outcomes.

Conclusions

This case series proposes that the ESP block is a suitable
addition to perioperative analgesia options in cats under-
going lumbar spinal surgery. Nevertheless, anatomical
studies and randomised prospective controlled studies
comparing the use of ESP block with traditional analge-
sia as part of multimodal analgesic management for spi-
nal surgery in cats are required to understand better this
novel, ultrasound-guided locoregional technique.
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