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Case description
A 7-year-old domestic shorthair male neutered cat was 
admitted to the Queen Mother Hospital for Animals for 
the presence of a soft-tissue sarcoma at the level of the 
right tarsus. The cat had a 2-year history of hypertrophic 
cardiomyopathy (with dynamic left outflow tract obstruc-
tion and normal left atrial size) and was feline immuno-
deficiency virus (FIV) positive. An informed consent 
form for sedation/anaesthesia, and diagnostic and surgical 
procedures was signed by the owner prior to admission. 

CT and abdominal ultrasound scan were performed 
as part of a full oncological staging, and revealed no obvi-
ous evidence of metastatic disease. Haematology and 
serum biochemistry were also performed and showed 
mild leukopenia (4.51 × 109/l; reference interval [RI]  
5.5–19.5), lymphopenia (0.54 × 109/l; RI 1.5–7), mild non-
regenerative anaemia (haematocrit 23.4%; RI 24–45%; 
haemoglobin 7.6 g/dl; RI 8–15), mild hypoalbuminaemia 
(23.7 g/l; RI 25–45), and a mild increase in alanine trans
aminase (80 U/l; RI 5–60) and creatine kinase (613 U/l;  
RI 57–574). Considering these findings, a right hindlimb 
amputation was advised and performed.

When examined before the general anaesthesia, the 
cat was bright and alert; heart rate was 200 beats/min 
(bpm); respiratory rate was 20 breaths/min; mucous 
membranes were pink, with a capillary refill time <2 s; 
body condition score was 6/9; and body temperature 
was within normal limits. At auscultation of the thorax, a 
left systolic grade 4/6 heart murmur was detected, and 
the lung fields were unremarkable. The night before sur-
gery a 22 G peripheral venous catheter was placed in the 
left cephalic vein, and routine preoperative fasting was 
observed.
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Case summary A combination of preoperative epidurally administered morphine, peripheral nerve blocks and 
postoperative wound irrigation with ropivacaine is described as an opioid-sparing analgesic protocol for a 
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The reported strategy resulted in a lack of intraoperative sympathetic response, haemodynamic stability and 
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The following morning, the cat was premedicated 
with methadone (0.2 mg/kg) and dexmedetomidine 
(0.002 mg/kg) intravenously (IV) and anaesthesia was 
induced with alfaxalone (1 mg/kg) IV 20 mins later. 
After lidocaine was sprayed on the laryngeal arytenoid 
cartilages, the trachea was intubated with a 4.5 cuffed 
plastic tube, and the cuff was inflated enough to prevent 
air leakage during gentle positive pressure ventilation. 
The endotracheal tube was then connected to a Mapleson 
D (modified paediatric T-piece) type breathing circuit 
and isoflurane was delivered in 100% oxygen to main-
tain general anaesthesia. The cat was immediately con-
nected to a multiparametric monitor (S5; Datex Ohmeda) 
and electrocardiogram; peripheral oxygen saturation, 
non-invasive blood pressure, respiratory rate, end-tidal 
carbon dioxide and isoflurane concentrations, inspired 
fraction of oxygen and oesophageal temperature were 
recorded every 5 mins until the end of general anaes-
thesia. Hartmann’s solution was started at a rate of 
3 ml/kg/h, and active warming was provided with a 
heat pad (HotDog; Augustine Surgical) during the prep-
aration phase, and with a forced air blanket (Bair Hugger; 
3M) during the surgery. After trichotomy and aseptic 
preparation of the surgical field, a combination of differ-
ent locoregional techniques was performed.

A sacrococcygeal peridural injection of preservative-
free morphine sulfate (0.1 mg/kg) diluted in 0.2 ml/kg 
of sterile normal saline was performed with the cat  
in sternal recumbency, localising the space via a lack 
of resistance to sterile saline injection. Subsequently, 
using previously reported locoregional techniques,1 
an ultrasound-guided right sided psoas compartment 
and parasacral block were performed by injecting 1 ml 
of ropivacaine 0.5% into each site (total volume 2 ml; 
total dose 2 mg/kg). For the psoas compartment block 
a 13-6 MHz linear transducer (SonoSite SII; Fujifilm) 
was positioned immediately cranial to the iliac crest, 
with the linear ultrasonographic probe perpendicular 
to the vertebral column and directed dorsomedially 
in order to visualise the psoas major muscle and the 
femoral and obturator nerves running within it. A 5 cm 
echogenic single shot nerve block needle (Ultraplex; 
B Braun) was advanced in plane with the ultrasono-
graphic beam, from the dorsal margin of the acoustic 
window, until its tip was seen adjacent to the target 
nerve structures. For the parasacral block, the ultrasound 
probe was placed on the gluteal region, perpendicular 
to the spine, at the level of the greater sciatic notch, and 
the lumbosacral trunk was visualised medially adjacent  
to the ileum. The needle was then advanced in plane 
with the transducer in a mediolateral direction, until  
its tip was seen adjacent to the nerves. After negative 
aspiration, perineural administration was performed 
and spread of the local anaesthetic was visualised after 
injection of 1 ml at both sites.

The cat was then transferred to the operating room, 
positioned in left lateral recumbency and connected to 
an anaesthesia workstation (Aestiva/5; Datex Ohmeda) 
and monitor (Carescape B650; GE Healthcare). Inter
mittent positive pressure ventilation was started, using 
pressure control to deliver a tidal volume of 10 ml/kg 
(peak inspiratory pressure 6–8 cmH2O) and with a res-
piratory rate of 14–16 breaths/min, in order to maintain 
normocapnia.

The amputation was performed by coxofemoral dis
articulation, and before the subcutaneous layer was 
reconstructed, a 4 inch (~10 cm) fenestrated wound diffu-
sion catheter (MILA International) was advanced through 
a small skin incision and sutured in place, in order for it 
to lie between the muscular and cutaneous layers.

During the 80 mins of surgery, median heart rate was 
90 bpm (range 85–105); median systolic blood pressure 
(BP) was 85 mmHg (range 80–95), median mean arterial 
BP was 65 mmHg (range 60–80) and median diastolic BP 
was 55 mmHg (range 35–70) mmHg; median core body 
temperature was 34.8°C (range 34.4–35.7); and median 
end-tidal isoflurane was 1.1% (range 1.0–1.2%). A single 
dose of glycopyrronium (10 µg/kg IV) was administered 
10 mins before the first incision due to bradycardia with 
an associated mean arterial BP <60 mmHg. Two doses of 
cefuroxime (20 mg/kg IV) were administered (one pre-
operatively and one intraoperatively) as part of the 
standard surgical antibiotic prophylactic therapy. No 
vasoactive or rescue analgesic drugs were required at 
any stage during the procedure. The perioperative use of 
non-steroidal anti-inflammatory drugs (NSAIDs) was 
discussed within the team. As the cat had recent history 
of a gastrointestinal adverse reaction to meloxicam, and 
considering a possible postanaesthetic deterioration of 
the cardiovascular function, the clinician in charge of the 
case decided to avoid this class of drugs.

After surgery, a rigid buster collar was placed, and 
the cat was transferred to the anaesthesia recovery suite 
and into an incubator until restoration of normother
mia. An infusion of Hartmann’s solution at 2 ml/kg/h 
was continued until the cat was able to drink and eat 
voluntarily.

The postoperative analgesic plan included bupiv-
acaine 0.25% (diluted with sterile sodium chloride 0.9% 
[total dose 2 mg/kg, total volume 4.4 ml]) injection 
through the wound infusion catheter every 6 h. The first 
dose was administered 5 h after the execution of the pre-
operative nerve blocks.

Postoperative pain was assessed and scored using  
a modified version of the Colorado State University 
Veterinary Medical Center (CSUVMC) Feline Acute 
Pain Scale. The final score was the result of the evalua-
tion of three components: body tension; psychological 
and behavioural changes; and response to palpation. 
Each component ranged from 0 to 4 (minimal to severe 
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pain). Rescue analgesia with methadone (0.2 mg/kg IV 
q4h) was planned in case of a total score exceeding 
4/12. Postoperative pain was assessed every 2 h for 
the whole hospitalisation period, starting from the post-
extubation period, as soon as the cat was deemed con-
scious (alert, responsive, aware of the surrounding 
environment, capable of lifting its head).

The wound catheter was kept in place for 5 days. 
During the first 4 days, the aforementioned dose regimen 
of bupivacaine was followed. On the fifth post-operative 
day, bupivacaine was administered based on pain scores, 
evaluated hourly after the last administration. Since the 
pain score was still below the intervention threshold 12 h 
after the last bupivacaine bolus, the wound catheter was 
removed, and the cat discharged.

No sedation or analgesia were needed for the wound 
catheter removal, and no rescue dose of methadone was 
required during the entire postoperative period. Based 
on the absence of detectable pain during the last 12 h 
of hospitalisation, the cat was discharged without any 
analgesic prescription. The owner was instructed to 
record any sign of pain such as muscular twitching at the 
level of the stump, restlessness and continuous changing 
of position, looking at/licking/biting/scratching the 
wound, preferring to lie on a cold surface, anxiety, 
inappetence, tendency to remain isolated, reluctance to 
move, aggressiveness and pain-related facial expres-
sion. If any of the aforementioned signs were noted, the 
owner was asked to inform the clinician in charge as soon 
as possible so that further administration of analgesics 
at home (eg, oral gabapentin) could be considered.

At a 10-day follow-up, the owner reported the cat 
being comfortable and subjectively pain-free, and the 
surgical wound healed without complications.

Discussion
This report represents an example of opioid-sparing 
analgesia in a cat undergoing pelvic limb amputation.

Although analgesic properties of opioids are well 
known, these drugs are often associated with side effects 
such as perioperative nausea and vomiting, gastro-
oesophageal reflux and regurgitation, dysphoria, seda-
tion, hyperalgesia, reduction of gastrointestinal motility, 
immune suppression, and, in people, a high risk of 
addiction and abuse.2- 4 Many of these undesired effects 
may have a negative impact on the patient’s outcome. 
In fact, several systematic reviews and guidelines 
focused on the perioperative wellbeing of the hospital-
ised patients found several benefits in a reduced admin-
istration, or sometimes complete avoidance, of opioids, 
and the use of locoregional analgesia.5,6

Most of the side effects related to full mu-agonist opi-
oids administration have also been described in cats, 
although their clinical impact is still to be clarified.2

From the point of view of the anaesthetists in 
charge of the case reported here, apart from the common 
anaesthesia-related complications, the main concerns 
were somatic and neuropathic pain, peri- and intra
operative cardiovascular stability and immune function.

Neuropathic pain and phantom limb pain induced by 
surgical nerve damage is among the frequent complica-
tions of limb amputations in people.7 Signs attributable 
to chronic pain are common after limb amputation sur-
gery in cats,8 and phantom limb pain has been described 
in this species in a recent case report.9 While in humans 
the use of perioperative locoregional anaesthesia can been 
associated with a lower incidence of post-amputation/
postoperative chronic pain,10 similar data are currently 
unavailable in cats. Furthermore, a validated pain scale 
for the detection of post-amputation pain in cats has not 
yet been developed. The signs of pain the owner was 
asked to report after the cat was discharged were the 
result of a recent study investigating the most common 
behavioural changes observed for months after limb 
amputation in cats.11

NSAIDs such as meloxicam are licensed analgesic 
drugs in cats and have been proven effective in treating 
post-operative pain after ovariohysterectomy12 and 
orthopaedic surgeries.13 Their side effects include gastro-
intestinal ulceration and impairment of renal blood flow 
autoregulation in cases of hypovolemia and/or hypo-
tension. However, the adverse renal effects are species- 
and drug-specific, and COX-1 and COX-2 enzyme 
expression and distribution in feline kidney remain 
unknown. Judicious use of NSAIDs in feline patients 
should thus be performed, although a single dose in 
healthy cats appears to be clinically safe.14 In cats with 
hypertrophic cardiomyopathy, congestive heart failure 
can develop after a general anaesthesia,15 thus compro-
mising global systemic perfusion. Although NSAIDs can 
be considered first-choice drugs in an opioid-sparing 
protocol, considering this latter reported risk, and given 
the cat’s history of adverse gastrointestinal signs related 
to meloxicam administration, the clinical team opted 
against their use.

To provide intra-and postoperative analgesia, reduc-
ing the stress response and the associated haemody-
namic changes, a combination of several locoregional 
techniques was adopted.

Peridural administration of morphine has shown 
the potential for long-lasting postoperative analgesia 
(up to 10–12 h) in dogs and cats undergoing various 
types of surgical procedures.16 The combination of 
peripheral nerve blocks used in this report has already 
been described as an effective analgesic strategy for a cat 
undergoing the same procedure.1 Adding a local anaes-
thetic to the epidural injection could have been a quicker 
and simpler analgesic option. Nevertheless, the resulting 
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sympathetic blockade could have led to hypotension,17 
necessitating treatment with drugs potentially negatively 
affecting systolic or diastolic function and increasing 
myocardial oxygen demand, thus resulting in haemo-
dynamic instability and myocardial stress.

Furthermore, the use of wound diffusion catheters 
has been reported in cats as an effective strategy for 
several days of continuous postoperative analgesia.18 
The total dose of bupivacaine and the dosing interval 
used for this case were chosen to minimise the likelihood 
of toxic plasmatic concentrations and relative clinical 
effects.

In cats infected with FIV, stress reduction has always 
been considered an important aspect.19 Compared with 
opioid-based systemic analgesia, locoregional anaes
thesia is associated with a lower level of stress response 
during the intra- and postoperative periods, as proven in 
several species, including dogs.20 The immunomodula-
tory effects of opioids have additionally been demon-
strated in cats,3 although other non-opioid analgesic and 
anaesthetic agents have also shown potential for immune 
suppression.21

Perioperative control of the stress response and a 
reduced sympathetic system outflow may be desirable 
factors in cats affected by hypertrophic cardiomyopathy, 
in order to increase the diastolic filling time, decrease the 
dynamic stenosis of the left outflow tract and avoid a 
higher myocardial oxygen consumption.22

Conclusions
The opioid-sparing anaesthetic protocol described in this 
report resulted in a lack of intraoperative sympathetic 
response, haemodynamic stability and adequate post
operative analgesia in an FIV-positive cat with hyper-
trophic cardiomyopathy undergoing hindlimb amputation. 
Although some of the clinical advantages of a similar 
protocol are still to be demonstrated (especially reduc-
tion of the stress response and a lower degree of immune 
depression), this report represents an example of com-
bining several locoregional techniques to minimise the 
perioperative use of systemic opioids and their potential 
side effects for selected cases.
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