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Minimising complications around 
feline anaesthesia

Cats are anaesthetised in practice for a wide range of
procedures. The degree of risk associated with each is
influenced by a number of factors including the cat’s
health status, age, the complexity of any surgery
undertaken and the anaesthesia process itself. This
article will discuss the findings of a large-scale study
looking into causes of perioperative deaths and suggest
ways of minimising anaesthesia risks.

The Confidential Enquiry Into Perioperative
Small Animal Fatalities (CEPSAF 2008)

study involved 117 practices across the UK,
including primary practices, referral practices
and teaching hospitals.1 Data were collected
from over 98,000 dogs and 79,000 cats that
were sedated or anaesthetised within a 2-year
period. The case procedures included dentals,
castrates, exploratory laparotomies,
diagnostic imaging and fracture repairs, and
the procedure duration were typically less
than an hour. Overall, it concluded that the
mortality rate was 1:419 cats, comparative to
the mortality rate of 1:601 dogs and 1:12,641
that had been reported in human literature.2

A previous study from the 1980s documented
a risk of mortality of 0.29% for cats in the UK,3

so there have been improvements in the
standard of procedures for veterinary
anaesthesia. 

The postoperative recovery period was found
to be the highest risk period; 61% of cat fatalities occurred during this time

and half of them within the first 3 h.
The main causes of death were from
cardiovascular and respiratory
complications. While the CEPSAF
study concluded that greater patient
care is needed in the recovery
period, how can the perioperative
period be managed to reduce the
risk in feline anaesthesia? 
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Key point

Cardiovascular and
respiratory complications
are the main causes of
death in the postoperative
recovery period.
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Identifiable factors
Some of the identifiable risk factors
found in the CEPSAF study that
contributed to feline anaesthesia
morbidity and mortality were:
•   their ASA grade (see box); 
•   how urgent the procedure was;
•   older age;
•   obesity; 
•   if endotracheal intubation was
performed; and 

•   if intravenous fluid was given.
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ASA grade

The American Society of
Anesthesiologists (ASA) developed a
physical status classification system to
aid in the preoperative identification of
‘at risk’ patients. It can be used to help
plan and prepare a tailored anaesthesia
protocol. This has been adapted for
veterinary use (see Table 1). The higher
the ASA grade, the higher the risk of
anaesthesia. For example, the patient
may have comorbidities that require a
decrease in the dose of some drugs
administered to prevent overdose, they
may be predisposed to cardiopulmonary
depression, and other major physiological
systems may have reduced function. 

An ASA grade should be assigned based
on the patient’s pre-anaesthesia health,
not their procedure risk. For example, an
older cat undergoing a simple scale and

polish may be higher risk than a younger
cat undergoing a complex fractured jaw
repair. Even the slightest increase in an
ASA grade can mean that the patient risk
has increased by three times their previous
grade (eg, a patient with an ASA grade of
4 in the morning, may change to a 5 by the
afternoon when the procedure is being
performed — this increases their risk
dramatically). 

ASA grade Physical description Veterinary patient examples 

I A normal healthy patient Spay or castration 

II A patient with mild systemic disease
that does not limit normal function

Neonates or geriatrics, obesity,
controlled diabetes 

III A patient with moderate systemic
disease that limits normal function

Uncontrolled diabetes mellitus,
symptomatic heart disease 

IV A patient with severe systemic disease
that is a constant threat to life 

Sepsis, renal failure, heart failure 

V A patient that is moribund and not
expected to live 24 h without surgery

Shock, multiple organ failure,
severe trauma

Table 1: ASA grading system

The risk of anaesthesia mortality
depending on their ASA grade is: 
•   ASA I–II 1:895 (0.11%); 
•   ASA III+ 1:71 (1.4%). 

Benefits of pulse oximetry

Using pulse oximetry and monitoring
the pulse significantly reduced
anaesthesia death in cats by 3–4
times. Pulse oximeters are
inexpensive, easy to use, and they
provide a non-invasive method to
gain real-time information on oxygen
transport and is accompanied by an
audible pulse rate.1

Drug doses and combinations for
different patients depending on their
ASA grade are available in the
veterinary literature.4
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Previous studies identified some
factors that contributed to
anaesthesia risk that were seen
again in the CEPSAF study.1,3 The
same findings were identified with
ASA grade, and if endotracheal (ET)
intubation had been performed.
Therefore, some improvements still
need to be made in veterinary
anaesthesia. However, there were
two identifiable risk factors previous
studies that were not seen in the
CEPSAF study: 
•   the administration of xylazine;
•   if there was no technician or
nurse monitoring the anaesthesia. 

The CEPSAF study hypothesised
that the decrease in the use of
xylazine at that time would
potentially increase the use of 
the alpha2 adrenergic agonist
medetomidine, which would
increase the odds of anaesthetic
morbidity and mortality. However,
there was no correlation with any
anaesthetic drugs in common
useage. This emphasised that the
drug-related effects were less
important than the way the patient
and procedures were managed. 
This has led to a positive change 
in industry standards with the
implementation of a dedicated
veterinary nurse/technician now
commonplace in veterinary practice.

Procedure urgency
A contributing factor in anaesthesia
death was how urgent the
procedure was that was being
performed. Procedures can be
classified as
•   scheduled in advance; 
•   urgent procedures; 
•   emergency procedures. 
An urgent procedure might even be
a simple procedure that has been
rushed through from a consult
because the client is ‘going away 
on holiday tomorrow’. Urgent
procedures reflect that assessing or

stabilising the patient thoroughly
may not be achievable, and the
patient’s anaesthesia risk may
increase. 

Emergency procedures are usually
performed with as much
stabilisation as possible, and they
are often performed outside of
normal hours when there are fewer
staff, or even at the end of the day
when staff are tired or fatigued. 
This emphasises the importance 
of a thorough pre-anaesthesia
examination and patient
stabilisation. 

Assessing the patient’s stress status
should also be considered. Stress
increases the risk of anaesthesia
death due to the release of
catecholamines such as adrenaline,
which can affect the heart rate,
blood pressure and the respiratory
rate. Some patients may become
stressed at the sight of their cat
carrier at home, and some may
become stressed by being in a ward
with a barking dog. If the cat is too
stressed or too aggressive to be
examined prior to anaesthesia, then
often physical examinations and
blood tests are not performed. 
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Stress-free handling

The AAFP Feline Anaesthesia Guidelines have
recommendations on minimising anxiety and
handling of stressed cats.5 The steps include: 
•   working with the owner prior to their visit
by giving medication;

•   bringing in a familiar toy and smell;
•   having everything ready prior to the
examination; and 

•   using a feline facial pheromone. 

A protocol to manage fearful cats is available
in the guidelines too and discusses the use of
the anxiolytic medication gabapentin prior to
their visit; this can be given 2–3 h before the
visit or even before a physical examination if
the cat is already admitted. 
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It may be difficult to diagnose
disease and therefore stabilise it, or
it becomes difficult to devise a
tailored anaesthesia protocol
specific to their health status instead
of their ‘attitude’. Consider if the
procedure can be postponed until
the cat becomes less stressed or
anxiolytic medications are started. 

Age
Extremes in patient age increase the
risk of anaesthesia; in paediatrics
that are less than 6 months old, and
in senior cats that are over 10–12
years old. Age itself does not predict
a poorer outcome, but it is the effect
of age that contributes to
underdeveloped organ systems in
younger cats, organ systems with
reduced function or the presence of
underlying disease in older cats. 

Cats over the age of 12 years are
twice as likely to die during
anaesthesia than younger cats. The
reduced function of organ systems
and a decrease in metabolism may
make them susceptible to the
cardiopulmonary depressant effects
of anaesthesics and they may be
prone to hypothermia due to a
reduction in muscle mass and
adipose tissue, which contributes to
prolonged recoveries. Any other
comorbidities that will increase the
ASA grade (eg, a hyperthyroid cat
that also has hypertrophic
cardiomyopathy) should be
considered. To help support senior
cats through anaesthesia, drug doses
may need to be reduced, some
sedatives may need to be avoided
and the cat should be kept warm. 

Obesity
Obesity contributes to an increase in
anaesthesia death. Overweight cats
have a body condition score (BCS)
between 6 and 9, when using the 1–9
scoring system. The CEPSAF study
found that cats weighing over 6 kg
were three times more at risk of
anaesthesia death than if they
weighed 2–6 kg.

Obesity alters the pharmacokinetics
of drugs used for anaesthesia
(Figure 1). The volume of
distribution, bioavailability and
clearance are affected, and obese
cats are more likely to receive a
subjective overdose of anaesthesic
drugs. Although there are no
guidelines on how to estimate lean
body weight, patients, with a BCS
over 6 should have their anaesthesia
drug doses reduced by 20%, and
injectable drugs administered ‘to
effect’. 

Tip

Adult cats should have
anaesthesia drug
doses calculated to
their lean body weight.

Tip
If the procedure is routine
and can be delayed,
consider a weight loss plan
prior to the anaesthesia. 
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Figure 1: An obese cat with a body condition score of 9/9
having an anaesthetic. The owner was aware of the
increased anaesthesia risk, drugs doses were reduced, and
ventilation was closely monitored
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An overdose in anaesthesia drugs
increases the dose-dependent side
effects — usually hypoventilation,
bradycardia and vasodilation.
Support obese patients through
anaesthesia by preoxygenating
them, monitoring ventilation through
the procedure (oxygenation and
capnography) and tilting the table, 
if appropriate, to reduce pressure on
the diaphragm from the abdominal
organs. Closely monitor these
patients postoperatively as they may
have prolonged recoveries due to
hypoventilation and a subjective
drug overdose. 

Smaller cats
Cats that weigh less than 2 kg are 16
times more likely to have an
anaesthesia death than a cat with a
‘normal’ weight of 2–6 kg; these may
be paediatric patients or senior cats
with reduced muscle mass and
adipose tissue. 

Overdose is common in smaller
patients as dosing accuracy can be
compromised by the syringe size
and the low volume of drug that sits
within the needle hub. Consider
using a U-100 insulin syringe to get
very precise volumes. Many drugs
like medetomidine, acepromazine or
alfaxalone can be diluted with sterile
water or 0.9% saline for injection.
The larger volume allows for more
precise dosing. 

Intravenous (IV) access is difficult in
smaller patients; however, there are
purple 26 g IV catheters that can be
sourced if yellow 24 g IV catheters
are still not small enough. If an IV
catheter cannot be placed, providing
effective treatment in an emergency
is very difficult. 

Due to the small body mass to large
body surface ratio, smaller patients
are more susceptible to
hypothermia. Hypothermia can

prolong recovery by decreasing the
metabolic rate and therefore drug
metabolism and clearance: 
•    Start patient warming from the
time premedication has been
administered. 

•    Keep anaesthesia time to a
minimum. 

•    Clip appropriate surgical site
margins and use warmed skin
cleaning preparations. 

•    Keep the patient covered if
possible with blankets and
booties and use warming aids
appropriately (Figure 2). 

In paediatric anaesthesia, some drug
metabolism pathways in the liver are
underdeveloped therefore drug
doses may need be reduced. The
underdeveloped hepatic system has
smaller glycogen reserves, making
young cats prone to hypoglycaemia.

Tip

For smaller cats, ET tubes can
be sourced in small cuffless
2.0–2.5 mm sizes. Repeated
attempts or rough intubation
cause laryngeal swelling that can
obstruct the airway. Sometimes the larynx is
so small that intubation is not achievable.
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Figure 2: Use of warming aids, blankets and booties help
reduce heat loss 
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Endotracheal intubation
In the CEPSAF study, intubated cats
were twice as likely to die than those
that did not have an ET tube placed,
and there was a mixture of both
cuffed and uncuffed ET tubes used.
The study also found that intubated
cats were more likely to die in the
anaesthesia recovery period without
an ET tube in place than during the
procedure when one was placed.
This suggests that trauma, oedema
and laryngeal swelling contributed
to airway obstruction in the recovery
period. It also reinforced that
monitoring in the recovery period is
just as important as the monitoring
during the anaesthesia itself.

Airway complications because of ET
intubation included: 
•   trauma; 
•   obstruction; and 
•   failed intubation.

Trauma
The larynx is small and sensitive;
therefore the aim should be an
atraumatic intubation — it is not
something that should be rushed! 
Ways to reduce trauma include: 
•   Using a laryngoscope to clearly
identify and visualise the larynx
so it can be effectively
desensitised with lidocaine
(Figure 3).

•   Ensuring anaesthesia depth at
induction to avoid repeated
attempts to ‘push past’ the
coughing or swallowing causing
oedema. 

•   Careful inflation of the ET tube
cuff. An overinflated cuff can
cause tracheal narrowing from the
development of strictures, and it
can cause a tear or rupture in the
trachealis muscle. The cuff should
be inflated to a pressure of 
20 cmH20 if using a pressure
manometer,6 or until no audible
leak is heard when a breath is
administered using a pressure 

of 16–18cm H20 in a breathing
system (Figure 4).5

•   When changing the patient’s
recumbency under anaesthesia,
always disconnect them from the
breathing system to avoid the ET
tube twisting in the trachea.
Turning the patient ‘legs under’
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Figure 3: Appropriate use of a laryngoscope
can clearly identify the larynx in a cat.
(Photograph courtesy of M McMillian)

Figure 4: Use of a manometer to measure the
inflation pressure of an endotracheal tube.
(Photograph courtesy of M McMillian)
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is easily fixed by allowing more slack
in the breathing system and using
sandbags to hold its position. A
kinked ET tube may also appear as 
a ‘shark fin’ trace on a capnograph,
and as a low pulse oximeter reading
due to inadequate oxygen delivery. 

Airway obstruction is a common
problem during the anaesthesia
recovery period: 
•   Laryngospasm during recovery is
usually self-limiting; however, the
patient can be supported by
extending the head and neck
forward, and by providing oxygen
support. Occasionally, the need 
to induce anaesthesia and apply
local anaesthesic to the larynx for
reintubation is required. The
lidocaine used to desensitise the
larynx when intubating only lasts
for 15 mins, so cats should be
extubated before full sensation
returns to the larynx. It is usually
safe to extubate a cat when there
is a strong palpebral reflex or
when it twitches its ear if tickled
on the inside of the pinnae. 

•   Laryngeal swelling can obstruct
the airway, as previously
mentioned. Corticosteroids may
need to be administered to
reduce the swelling; however,
oxygen supplementation should
always be provided. 
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Figure 5:
Subcutaneous
emphysema seen
in a cat following
dental treatment
where the patient
was repositioned
without
disconnecting the
patient from the
breathing system.
(Photograph
courtesy of T
Pulchen, ER Vet
Tech Rounds)

keeps a more natural position of
the airway. Tracheal trauma is
very commonly seen in cats 
that have undergone dental
treatments potentially owing to
the recumbency changes and the
movement of the head (Figure 5).

Tracheal tears can be managed
medically with cage rest and oxygen
supplementation or with surgical
intervention; however, intrathoracic
tracheal tears have a poor prognosis. 

Obstruction
Upper airway obstruction may be
visualised during anaesthesia if there
is debris in the ET tube. Airway
secretions can block the end of the
tube. These blockages can usually
be heard by auscultating the chest,
or as ‘echoes’ in the reservoir bag of
the breathing system. The ET tube
may need to be suctioned or
replaced. 

Aspiration of fluid (such as water or
blood in the airway) can be reduced
by positioning the patient ‘head
down’ while performing a dental,
and by ‘packing’ the back of the
mouth with a swab. 

A kink in the ET tube can be seen
when the breathing system is at an
odd angle to the patient’s head. This
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Failed intubation 
Failed intubation is when an ET tube
is not placed at all. Anaesthesia is
associated with the loss of the
protective airway reflexes and
respiratory depression causing
hypoventilation. An ET tube
maintains a patent airway and
provides a way to provide
supplemental oxygen and assist 
with ventilation.

Breathing systems
The three most commonly used
breathing systems in cats are: 
•   T-piece: low resistance to
breathing, minimal drag or ‘pull’
on the ET tube, intermittent
positive pressure ventilation
(IPPV) can be performed and
there is a safety pressure release

valve on the expiratory limb. 
•   Mini-Lack: this uses lower flows 
of oxygen, which can minimise
waste, and uses humidified gases
that have not undergone gas
exchange. However, prolonged
IPPV cannot be performed at
these lower flows. 

•   circle: used in cats over 3 kg if the
tubing is narrower, called
‘paediatric tubing’. 

Safer anaesthesia is not only
ensuring the patient is safe by
monitoring them, but also by making
sure the equipment is working
properly. As well as performing a
leak test on the breathing systems
before every anaesthesia, it should
be inspected for any splits, kinks or
partial blockages. 
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Figure 6: An ET tube that was not trimmed before being
placed. The distal tip should sit at the thoracic inlet.
(Photograph courtest of C Ackroyd)

•   Start by selecting a range of ET
tubes and measure them against
the patient; from the thoracic
inlet to the incisors and cut it to
an appropriate length (Figure 6). 

•   After inducing anaesthesia, use
the laryngoscope to identify the
larynx. Put the tip of the blade at
the base on the tongue and under
the epiglottis — do not touch the
sensitive epiglottis with the hard
metal tip. 

•   Apply lidocaine to the arytenoids;
either one pump of a 2% lidocaine
spray, or 0.1 ml of lidocaine
applied directly to the arytenoids
using a syringe. Wait for 30–60 s
while providing flow by oxygen.
Sometimes more induction agent
needs to be given before passing
the ET tube to avoid any
coughing or swallowing. 

•   Once the ET tube has been
passed through the larynx, secure
it with a tie behind the back of
the neck. Attach the breathing
system and administer oxygen

Practical tips on endotracheal intubation

only. Correct placement of the ET tube can
be confirmed with capnography or by
watching the chest rise when a breath is
administered with the breathing system. The
ET tube cuff should be inflated to a pressure
of 20 cmH20 if using a pressure manometer,
or until no audible leak is heard when a
breath is administered using a pressure 
of 16–18 cmH20 in a breathing system. 

•   Check the patient’s anaesthesia depth and
finally turn on the volatile agent.
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Care should be taken when
performing IPPV. Best practice 
is to attach a manometer onto the
breathing system, allowing the
delivery of safe intrathoracic
pressures of 8–15 cmH2O.

8

To reduce dead space between the
ET tube and the breathing system 
to minimise the risk of rebreathing
expired gases, cut any excess length
from the ET tube and use dead
space adapters on the ET tube
(Figure 7). These allow capnography
lines to be attached directly to the
ET tube connector, eliminating the
need for an elbow attachment which
can add 8 ml of space. 

Never use the oxygen flush button
when the breathing system is
attached to the patient. This delivers
a very large volume up to 70 l/min
straight from the oxygen cylinder
directly into the patient’s lungs
causing volutrauma and barotrauma.

Intravenous fluid therapy
The CEPSAF study found that cats
that received IV fluid therapy were
3–4 times more likely to die. This is
probably caused by excessive
administration of fluids causing fluid
overload. 
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Cuffing the ET tube 

Inflation of the cuff of an ET tube is
the gold standard in anaesthesia to
prevent aspiration of oropharyngeal
contents, reduce leaks and exposure
to volatile anaesthetic agents and it
allows assisted or controlled
ventilation if required. There are many
studies looking into effective methods
to inflate the cuff, with specially
designed cuff syringes where pressure
gauges safely create a seal without
overinflating the cuff.6 The technique
most commonly used in practice is the
minimum occlusive volume technique.
This is when the reservoir bag is
squeezed to deliver a breath while
listening for an audible leak, and then
putting air into the pilot balloon until
an no audible leak is heard. 

The v-gel, a supraglottic airway device,
creates a seal above the larynx without
entering the trachea. The use of a v-gel has
been shown to reduce the amount of
propofol required, and the number of
attempts and time required to secure the
airway compared with the use of an ET
tube. Cats also show a reduction in upper
airway discomfort and start eating food
quicker after the use of the v-gel compared
with standard ET tubes. Cats can also be
effectively ventilated to thoracic pressures
up to 16 cmH20 when a v-gel is being used.

7

Figure 7: The purple line indicates the length of dead space
from the ET tube and capnography adapter (a) and when
using a low dead space adapter (b)

Care should be taken with patient
positioning when using a v-gel as small
movements can cause the device to
rotate from its position and cause an
obstruction. The use of capnography is
recommended. 

a b
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Reduce the risk of fluid overloading
by using IV administration lines that
have a built-in burette so that only a
set volume is available to be infused
or use infusion pumps to deliver
accurate rates.

The recommended IV fluid therapy
rate for healthy cats undergoing
anaesthesia is 3–5 ml/kg/h. This
volume is lower than the 5–10
ml/kg/h that is delivered to dogs, as
cats have a lower circulation blood

volume. The blood volume for a cat
is 50–60 ml/kg, whereas dogs are
around 80–90 ml/kg. Every fluid
rate is individual to the patient’s
needs and comorbidities (eg, cats
with heart disease will require a
lower fluid rate). 

Fluid rates should be decreased 
in long procedures. In the stable
patient, the fluid rate can be
reduced by 25% every hour until
maintenance rates are met. 
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Trouble shooting 

In the AAFP Feline Anaesthesia
Guidelines,5 there are flow charts on how
to troubleshoot during anaesthesia.
These include instances of bradycardia,
tachycardia, hypoxaemia, hypotension
and ventilation in prolonged recoveries.

These guidelines can be accessed for free
at: guidelines.jfms.com

Monitoring general anaesthesia

Observing and charting patient
parameters under anaesthesia should be
performed every 5 mins and include: 
•   vital parameters: the heart rate,
respiration rate and temperature
should be recorded alongside the flow
rate of oxygen and the percentage of
volatile agent being used or the dose
for constant rate infusion. 

•   temperature: the CEPSAF study
found that only 2% of cats had their
temperature monitored during
anaesthesia, and only 15% of them
during recovery. Considering that
most patients lose body heat as a
result of the anaesthesia itself and
that hypothermia has anaesthesia
complications, it should be treated 
as soon as a trend is noted. 

•   oxygenation: this can be assessed
with the use of pulse oximetry. The
plethysmograph must look normal to
ensure the SpO2 reading is reliable. 

•   circulation: blood pressure can be
measured using the Doppler
technique and a size 2 or 3 cuff. A
normal systolic arterial pressure (SAP)
reading should be over 90 mmHg,
and a normal mean arterial pressure
(MAP) over 60 mmHg. Dopplers have
been shown to underestimate the
SAP, giving a reading in cats
somewhere between SAP and MAP
pressure — some people add 14.7

mmHg9 to the sphygmomanometer
pressure that is gained to estimate the
systolic reading, or read it as a mean
instead. The coccygeal artery under the
tail has been shown to give slightly
higher readings than a radial artery.10 

•   ventilation: this can be assessed by 
using capnography. The end tidal CO2
reading in cats is a little bit lower than
dogs so a normal reading can be from
32–35 mmHg.11

Key point

Charting during
anaesthesia is more than
just recording numbers —
it is a means of trouble
shooting by revealing trends.
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Other ways to reduce risk
Checklists
Checklists reduce complications by:
•   ensuring that procedures and
protocols are followed; 

•   encouraging communication; and
•   creating action plans. 

The World Health Organization
started using safety checklists in
human anaesthesia in 2008 and in
just 1 year halved their mortality rate.

a

IV catheter placement 
Every patient undergoing
anaesthesia should have an IV
catheter placed, before
premedication if possible. By
administering drugs intravenously,
lower doses can be used and the
dose can be titrated specifically to
the individual patient. The effect of
the drug is more predictable when
given through the IV route. An IV
catheter is also essential in an
emergency. A topical anaesthetic
cream like EMLA can be applied to a
shaved area 30–40 mins before IV
catheter placement is attempted. 

Pre-anaesthesia blood tests 
In one study performed in the UK,
over 300 cats had pre-anaesthesia
blood testing performed; 16% of
senior cats had abnormal results and
in 9% of the cases, the drug protocol
was changed or the procedure was
postponed.11 The elevated
biochemistry parameters were urea,
creatinine, alanine aminotransferase
and total protein. 

Monitoring trends 
Consider any trends in the patient’s
history and previously performed
physical examinations and blood
tests to see if there are any
interesting trends that may indicate
an underlying health concern. 
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A closer look at...

Anaesthesia checklist

The Association of Veterinary
Anaesthetists has produced a
downloadable anaesthesia checklist
that covers the entire anaesthesia
process, from preanaesthesia through
to recovery. This is available at:
bit.ly/33ENgqF

This work is licensed under a Creative Commons 
Attribution-Non-Commercial 4.0 International License

69-79 min-anaes-risk-Scales.qxp_FF Layout1  22/02/2021  10:29  Page 11


