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Anaesthesia and airway management
in cats

Using data collected from over 79,000 cats, the
Confidential Enquiry into Perioperative Small Animal
Fatalities identified risk factors in feline anaesthesia that
contributed to morbidity and mortality. It concluded
that the mortality rate was 1:419 cats (0.24%); if the cats
were considered healthy, without moderate (ASA <2)
systemic illnesses, this decreased to 1:895 (0.11%). One
contributing risk factor was whether endotracheal
intubation was performed. Previous studies over the
past 30 years have also demonstrated that endotracheal
intubation was a risk factor in perioperative mortality.
This reiterates that greater care is still needed with
airway management and endotracheal intubation. This
article discusses airway considerations, complications
and their management during the anaesthesia period.

The risk of mortality in feline anaesthesia
doubles if an endotracheal tube has been

placed, and the immediate postoperative
recovery period was found to be the highest
risk period with 61% of fatalities occurring
during this time.1 A contributing factor in 
this period was the presence of respiratory
complications, suggesting the airway
becomes compromised after extubation.2,3

These findings do not imply cats should not
be intubated for general anaesthesia, but
instead demonstrate the importance of safely
managing their airway during the induction,
maintenance and recovery phase. 

Feline airway anatomy
It is important to understand the specific
anatomical structures of the feline airway
prior to discussing its specific considerations.
The feline airway is shown in Figure 1.

The larynx is made up of different
cartilaginous structures (arytenoids, epiglottis,
cricoid and thyroid cartilage), muscles and
soft tissue structures that facilitate controlled
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Figure 1: The anatomy of the upper airway in
a cat. (Photograph courtesy of M McMillian)
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airflow during respiration, protection
of the lower airway during
swallowing and vocalisation. The
entrance into the trachea is through
the rima glottis, which is the
opening of the vocal cords (glottis).

The trachea is not a solid tubal
structure; it consists of a series 
of incomplete C-shaped hyaline
cartilaginous rings between
connective tissue, and a trachealis
muscle that runs along the complete
length of the trachea, closing the ‘C’

shape (Figure 2). This design allows
for flexibility and elasticity; however,
longitudinal tears can form between
the tracheal rings and the trachealis
muscle4 due to trauma when using
endotracheal tubes. 

Airway devices
General anaesthesia will result in the
loss of protective airway reflexes
such as coughing and swallowing,
which prevent foreign material
entering the airway. The loss of
these reflexes under general
anaesthesia that puts the patient 
at risk of aspiration (eg, from water
used with a dental scaler) may still
be present in lighter planes of
anaesthesia during the induction
phase. In addition, the airway may
be subject to trauma when
introducing an airway device.  

There are three different airway
devices that can be used to support
ventilation, deliver oxygen, deliver
volatile gases and remove carbon
dioxide safely during anaesthesia:
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Figure 2: Cross section of the trachea
illustrating its closing ‘C’ shape 

Material Advantages Disadvantages 

Red rubber •   Can be autoclaved
•   Can be reused
•   Easy to insert

•   Kinks easily
•   Can irritate the mucosa
•   Cannot see blockages
•   Pilot balloon does not self-seal
•   Low volume/high pressure cuff

PVC •   Does not kink easily
•   Can see blockages
•   Does not irritate the mucosa
•   Inexpensive
•   Moulds to tracheal shape
•   Pilot balloon self-seals
•   Can order high volume/low
pressure cuffed tubes

•   Cannot be autoclaved

Silicone •   Can be repaired
•   Can be reused
•   Can come ‘armoured’
•   Moulds to tracheal shape
•   Pilot balloon self-seals

•   Low volume/high pressure cuff
•   Expensive

Table 1: Advantages and disadvantages of endotracheal tube materials
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•   endotracheal tubes (ETTs);
•   supraglottic airway devices
(SGADs); and

•   face masks.

In practice, ETTs and SGADs are
most commonly used. Face masks
can be used for preoxygenation
prior to anaesthesia. However, the
use of face masks for providing
maintenance anaesthesia is not
recommended as they:
•   do not prevent atmospheric
pollution; 

•   do not protect the airway from
possible aspiration of foreign
material; and 

•   cannot be be used to generate
positive pressure ventilation.

Endotracheal tubes
ETTs may be made from red 
rubber, PVC or silicone and can be
manufactured with or without 
a polyurethane cuff. Some key
advantages and disadvantages 
in the difference of these materials
are described in Table 1. Features 
of an ETT (Figure 3) include:

•   a pilot balloon to indicate that 
the cuff has been inflated;

•   a Murphy eye that allows gas flow
in and out of the tube if the bevel
becomes obstructed; and

•   measurements in centimetres from
the distal tip to confirm insertion
depth. 

A universal 15 mm male connection 
on the proximal end of an ETT 
allows sidestream or mainstream
capnography attachments to be
placed between the patient and the
breathing system. These attachments
can lengthen the apparatus dead
space and contribute to the
rebreathing of expired gases,
especially if the fresh gas flow is 
not adequate. Heat and moisture
exchangers can also increase dead
space and the work of breathing.5

Low dead space attachments can 
be sourced for 2.5–5 mm sized 
ETTs, which allow a sidestream
capnography line to be directly
attached, reducing dead space
(Figure 4).
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Figure 3: Features of an endotracheal tube, with one standard length (A) and one cut to a shorter length (B)
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Endotracheal tube cuff
The ‘gold standard’ in airway
protection is to use an ETT with an
inflated cuff.6 Owing to the delicate
structures of the feline trachea,
some clinicians prefer to use a larger
size cuffless ETT instead; however,
unless the diameter is sufficient, the
airway may still not be fully sealed
and protected against potential
aspiration of foreign content, and
risks exposure of anaesthetic gases
to theatre personnel.  

There are two types of cuffs
available: high pressure/low volume
and low pressure/high volume (see
Figure 5). The cuff can be lubricated
with a water-soluble material
ensuring the Murphy eye is not
occluded. This lubrication can also
help to create a better seal, by filling
in the wrinkles of a cuff that may
not be inflated fully.7

The ETT should be secured after
placement with a tie prior to the
inflation of the cuff, preventing
unnecessary trauma within the
trachea if it is moved. It is imperative
that the cuff is checked with only
oxygen being delivered to the
patient and prior to the volatile

agent being administered,
preventing exposure of anaesthetic
gases to personnel.

The cuff of an ETT should be
inflated to create a seal within the
trachea. There are many different
techniques with the minimal
occlusion volume (MOV) technique
being the most popular within
practice. This technique involves one
person delivering a positive pressure
breath to the patient by inflating the
lungs to 16 cmH2O

8 and the second
person inflating the cuff until no
audible leak is heard. To prevent
accidental overinflation of the cuff, 

196 icatcare.org/felinefocus

Figure 4: Low dead space adaptor for an endotracheal tube

Figure 5: Two types of pressure and volume
cuffs available

High pressure/low volume (HP/LV)
The airway is protected by an inflated
smooth surfaced cuff. However, there 
is a narrow area of high pressure on the
tracheal mucosa, which can cause damage

Low pressure/high volume (LP/HV)
There is a high volume of air needed to
create a seal. However, the pressure is
spread out throughout the length of the
cuff, so it is less damaging to the trachea
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a 3 ml syringe should be used,
increasing cuff volume with 0.5 ml
increments. Typically, 1.6 ml (∓ 0.7
ml) is needed to create a seal.9

Ideally, a manometer should be used
when inflating the cuff (Figure 6).
The cuff should not be inflated to
pressures exceeding 24 mmHg,10 or
33 cmH2O. If the cuff is inflated to
pressures above 30 mmHg, tracheal
capillary perfusion may become
compromised.11 An overinflated 
cuff (as shown in Figure 7) can 
also cause tracheal stenosis. 

Laryngeal mask airway and
supraglottic airway devices
Laryngeal masks and SGADs were
designed for use in human medicine;
however, recently Docsinnovent
introduced a veterinary and species-
specific model to the market called
v-gel. There is an original model and
a new advanced model.

After induction of anaesthesia and
the application of lidocaine to the
larynx, a correctly placed v-gel will
make contact with the soft tissue
around the laryngeal opening
instead of the laryngeal and tracheal
mucosa directly. As this device does
not enter the trachea, it reduces the
risk of laryngeal or tracheal trauma
and is less likely to induce
laryngospasm than conventional
endotracheal tubes.12 Capnography
can be attached directly to the 
v-gel, which confirms correct
placement. The placement of a 
v-gel advanced is shown in Figure 8.

Docsinnovent states that the new 
v-gel advanced model can be used
during dental procedures, in the
spontaneously breathing patient 
and also with positive pressure
ventilation to 16 cmH2O.

12

A lower dose of propofol is required
to secure the airway with a v-gel
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Figure 7: An overinflated endotracheal cuff
causing excessive pressure to the tracheal
mucosa

Figure 6: A commercially available manometer
used to check endotracheal tube cuff inflation
pressures. (Photograph courtesy of M McMillian)

Figure 8: Correct placement of a v-gel advanced supraglottic
airway devices. (Image courtesy of Docsinnovent)
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compared with a standard ETT (3
mg/kg vs 5 mg/kg, respectively).12

This may be advantageous when 
the less desirable dose dependent
effects such as induction apnoea,
hypoventilation or hypotension 
are to be avoided. The time to
secure the airway is quicker when
using a v-gel in comparison with
endotracheal tubes, with fewer
attempts to secure the airway
required.13 There is also a lower
incidence of upper airway
discomfort and higher food
consumption postoperatively
compared with cats that have an
ETT placed.13 Some cats may also
show less stridor after the v-gel is
removed.14

Considerations for intubation
and extubation
It is safer to prevent airway damage
or laryngospasm than it is to treat 
in an emergency situation and
different feline-specific
considerations exist, depending 
on whether intubation or extubation
is being performed.

Intubation
Considerations for intubation
include:
•   ensuring an adequate depth 
of anaesthesia; 

•   the use of a stylet to aid
placement; and 

•   the application of local
anaesthetic to the larynx. 

During application of local
anaesthesia and the introduction of
an ETT, an appropriately sized
laryngoscope and blade should be
used.

Prior to induction of anaesthesia, the
patient should be preoxygenated
with 100% oxygen delivered via
flow-by or via a face mask for 3
mins. The aim of preoxygenation is
to delay the onset of desaturation

(SpO2 <90%) by creating an oxygen
rich environment within the alveoli
for gaseous exchange, in case there
is a delay in securing the airway.15

As the feline larynx is prone to
laryngospasm when touched, it
should be desensitised with
lidocaine prior to attempting
intubation. A veterinary-specific
spray (Intubeaze; Dechra) is
formulated with 20 mg/ml lidocaine,
delivering 2–4 mg per spray (0.1–0.2
ml), which should be applied
uniformly over the larynx. This dose
is typically safe for most adult cats;
however, care should be taken in
small cats and kittens as doses
should not exceed 4 mg/kg16 (1–2
sprays for every kilogram of body
weight). 

If a veterinary-specific spray is not
used, then an injectable 2% lidocaine
(without adrenaline or preservatives)
can be drawn up in a 1 ml syringe and
1–2 drops (0.1 ml or 2 mg) applied to
the vocal cords.

Ketamine preserves the laryngeal
and pharyngeal reflexes (like
swallowing), which may exacerbate
laryngospasm during the intubation
process, but the likelihood of this
occurring is decreased when
combined with a benzodiazepine.17

Xylocaine spray should be avoided
as it can cause laryngeal oedema
due to its carrier agent,18 and up to
10 mg can be delivered with each
spray. Benzocaine should be avoided
as it causes methemoglobinaemia.19
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Key point

Care should be taken to
ensure the nozzle does 
not touch the larynx itself,
and the high pressure
exerted by the spray
does not damage the mucosa. 
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Adequate time should be allowed
for the full desensitising effect of
lidocaine; this is typically 30–60 s6

but can be up to 90 s.20 Flow-by
oxygen can be provided during this
time; however, it does create a delay
in securing the patient's airway. This
is tolerated in the healthy patient,
but less so in patients with
respiratory compromise. 

Although not routinely used 
in veterinary medicine, a
neuromuscular blocking agent may
facilitate intubation. One study
demonstrated that a dose of 0.3
mg/kg IV of rocuronium improved
the conditions of intubation with
fewer attempts required. This dose
on average caused only 4 mins of
induction apnoea, compared with 30
mins when a 0.6 mg/kg IV dose was
used, or 2.3 mins when cats received
no rocuronium.21

Once the larynx has been
desensitised, an ETT can be
introduced. If any coughing or
gagging is noted during this
process, the anaesthesia depth
should be reassessed before
proceeding. A stylet may be used 
to alter the shape or stiffen the tube;
however, it should never extend
beyond the distal tip of the tube as

this can cause tracheal perforation
(see Figure 9).

An ETT should be inserted to sit
above the carina (cartilage where
the trachea divides into two
bronchi), avoiding endobronchial
intubation. The tip of the ETT should
be measured and inserted to the
thoracic inlet with the proximal end
not extending past the incisors. 

Extubation
Dyspnoea in cats during the
recovery period is usually due 
to a partial or complete airway
obstruction. An audible stertor 
or wheeze may be heard during
inspiration. 

Airway obstruction
Cats have a very strong laryngeal
reflex, causing immediate closure
of the glottis and vocal cords if the
larynx is touched or irritated. If it 
is repeatedly irritated it can cause
laryngospasm, or the soft tissue of
the airway can become oedematous.
As the larynx is narrow, this may
result in a life-threatening partial 
or complete airway obstruction. 

Irritation can occur:
•   during attempted tracheal
intubation; 

•   after dental procedures; 
•   in surgical procedures involving
the upper airway; 

•   during airway endoscopy; 
•   during endotracheal or
bronchoalveolar lavage
procedures; and 

•   with delayed extubation.
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Tip
Most 3.0–4.5 mm ETTs
come in lengths of 
18–22 cm and should be
cut down to an appropriate size for use
in cats (usually 14–18 cm). 

Figure 9: How to correctly place a stylet within an
endotracheal tube 
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The Confidential Enquiry into
Perioperative Small Animal Fatalities
study concluded that most feline
anaesthesia deaths occur in the
postoperative period, typically
within the first 3 h of recovery.1

Continued monitoring should be
performed in the immediate
postoperative period, particularly
monitoring for any signs of airway
obstruction.

Laryngospasm
Laryngospasm is defined as a
sustained or exaggerated laryngeal
reflex.23 To avoid the likelihood of
laryngospasm occurring either prior
to induction or in recovery, use the
following approach:
•   prior to intubation: ensure the
depth of anaesthesia is adequate.
Visualise the larynx with
laryngoscopy and desensitise with
topical lidocaine, allowing 30–90 s
for it to take effect. Attempt
gentle intubation on inspiration
when the vocal cords open and
avoid repeated attempts or trying
to push through a closed larynx. 

•   in the recovery period: extubation
should be performed prior to
swallowing. The topical lidocaine
applied to the larynx for
intubation has a duration of only
15 mins, so it is best to presume
that the larynx has resensitised 
by the end of the procedure. A
strong palpebral blink or ear flick
when the inside of the ear is
brushed is a sufficient indicator
that extubation can be performed.

Laryngospasm after extubation 
is usually self-limiting and can be
managed by extending the head and
neck forward while providing flow-by
oxygen. If there is sustained
laryngospasm in the recovery period
causing visible cyanosis or an
oxygenation saturation of <90%, the
patient should be re-anaesthetised,
the larynx desensitised (sometimes 
re-intubated) and recovery should be
re-attempted. 

Oedema
Trauma during endotracheal
intubation can cause swelling of the
airway tissues, resulting in laryngeal
oedema. Signs of laryngeal oedema
may be seen directly with
laryngoscopy or present in the
recovery period as stridor (an upper
respiratory wheezing sound heard on
inspiration), dyspnoea, or in extreme
cases cause complete airway
obstruction and paradoxical
(abdominal) breathing. Corticosteroids
or diuretics may need to be
administered to reduce swelling.24

To decrease the incidence of laryngeal
oedema:
•   traumatic intubation or multiple
intubation attempts should be
avoided; 

•   the patient should be at an
appropriate anaesthetic depth; 

•   the larynx should be visualised
before an appropriately sized ETT 
is introduced; 

•   intubation should be performed
while the vocal cords are open,
during inspiration. 

Other causes of laryngeal oedema
include:
•   inappropriate use of topical local
anaesthesia; 

•   using ETTs that have not been
thoroughly rinsed during cleaning; 

•   excessive head movement during
procedures (eg, during dental
procedures). 
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Key point

While laryngospasm
can be seen fairly
immediately after
extubation,
laryngeal oedema may
not develop for hours.22
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Uncommonly, cats may require 
a temporary tracheostomy tube 
to overcome airway swelling while
treatment commences. Both
permanent and temporary
tracheostomies in cats have a high
incidence of complications (87%);
however, these can be easily
managed in a 24 h intensive nursing
care setting. Complications include
occlusion of the tube owing to
excessive mucous secretion and
occlusion of the small tube lumen,

contributing to inadequate
ventilation. Despite this, a temporary
tracheostomy tube may still be a
viable option for the management 
of upper airway obstruction in cats,
and most cats are able to be
discharged from the hospital if the
underlying cause is treatable.26

Conclusions
A holistic approach to airway
management is indicated when
anaesthetising feline patients.

A closer look at...

Tracheal injuries

An iatrogenic tracheal tear or
rupture may occur in cats due to
an overinflated ETT cuff, or from
movement of the ETT during
positioning or manipulation of
the head and breathing system. 
It is typically a linear tear of the
trachealis muscle, usually 2–5 cm
in length. There is a poorer
prognosis associated with tears
that extend to the carina.25

To avoid the risk of tracheal
injuries under anaesthesia, always
disconnect the breathing system
from the ETT to prevent the tube
from twisting in the trachea.
Overinflation of the cuff causing
tracheal tears has been seen
when over 6 ml of air is used to
create a seal.9 There is no
difference in the incidence of
tracheal tearing between ETTs
with HP/LV or LP/HV cuffs; it is
only the length of injury that
differs, with LP/HV cuffs being
more extensive.9

Clinical signs associated with
tracheal tears include
subcutaneous emphysema
(Figure 10), coughing, gagging,
dyspnoea, anorexia and pyrexia.
It may be suspected immediately
upon extubation, or present

hours or days later. It may be diagnosed using
radiography, CT and tracheoscopy. Radiographs 
may show a pneumomediastinum or pneumothorax. 

Patients with a mild tear and minimal to moderate
dyspnoea can be treated medically with cage rest
and oxygen supplementation, with resolutions seen
in 2 days to 5 weeks.25 However, patients with severe
respiratory compromise required emergency
surgical intervention. 

Figure 10: Subcutaneous emphysema seen in a cat following
dental treatment where the patient was repositioned without
disconnecting the endotracheal tube from the breathing
system. (Photograph courtesy of T Pulchen, ER VetTech
Rounds)

Tip
After extubation, the ETT
should always be inspected for
any signs of blood, which may
indicate a tear.
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Preventive measures prior to
tracheal intubation, while an ETT 
is in place and after it has been
removed in the recovery period 
can greatly influence patient safety,
reducing related morbidity and
mortality.
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