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Osteoarthritis is a very common problem in older 
people and older dogs, but until recently it was con-
sidered an uncommon problem in cats, in the au-
thor’s experience. However, it is now recognised as a 

significant cause of pain for many elderly cats (Hardie et al, 2002; 
Slingerland et al, 2011) that shows itself differently in cats com-
pared to dogs, and so can easily be missed unless a feline-specific 
approach is adopted. The most commonly affected joints are the 
hips, stifles, tarsus and elbows, and spondylosis of the thoracic and 
lumbar spine is also very common (Lascelles et al, 2010a).

How common is osteoarthritis in cats?
While there is no doubt that osteoarthritis is a very common 
problem in older cats, it is difficult to put an accurate figure on its 
prevalence. This difficulty arises in part because of the lack of any 
widely accepted and practically applicable diagnostic test for the 
condition, so published studies have used different approaches to 
identify affected cats as well as focussing on different target popu-
lations.

Most studies have looked at the prevalence of radiographic evi-
dence of degenerative joint disease, either retrospectively or pro-
spectively. These studies highlight how common the problem is, 
identifying radiographic changes in:
	z 34% of cats of all ages (Clarke et al, 2005)

	z 61% of cats of 6 years of age and older (Slingerland et al, 2011)
	z 90% of cats over 12 years old (Hardie et al, 2002).

Furthermore, a significant proportion of painful joints have 
not yet developed any radiographic changes, which develop later 
in the course of disease. A post-mortem study of 30 adult cats in-
dicated that 71% of the stifle joints examined had cartilage damage 
but were radiographically normal; this was also the case in 57% of 
coxofemoral joints, 57% of elbows and 46% of tarsal joints (Freire 
et al, 2011). All studies consistently identified a strong correlation 
between increasing age and increasing prevalence of osteoarthri-
tis but also a significant level of degenerative disease in at least 
one joint in younger cats (Clarke et al, 2005; Lascelles et al, 2010a; 
Slingerland et al, 2011).

How does osteoarthritis present in cats?
While osteoarthritis can cause lameness in cats, this is usually 
only evident in severely affected cats or where there has been an 
acute injury to a joint already affected by osteoarthritis. Most cats 
with arthritis will not exhibit lameness; more commonly, they will 
show changes in behaviour (Clarke and Bennett, 2006; Bennett 
et al, 2012) as they adapt their lifestyle to cope with the chronic 
pain affecting multiple joints. Affected cats are more reluctant to 
extend themselves; they will find ways to reduce the height of a 
jump into more manageable distances (Figures 1 and 2) and use 
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their forelimbs to help pull themselves up when jumping onto a 
low surface such as a sofa or lap. They will take stairs one at a time 
rather than moving in a fluid continuous motion. The elbows are 
very commonly affected (Slingerland et al, 2011), so reluctance to 
jump down and going downstairs one step at a time is as signifi-
cant as difficulty in jumping up or climbing stairs one at a time. 
Most commonly, affected cats spend more time resting and less 
time grooming, so their coat may become unkempt, especially 
at the hind end where it is harder to reach (Figure 3). When they 
do move around, they do so at a walk rather than a trot and they 
pause to rest frequently, sometimes favouring an affected fore-
limb (Figure 4). Affected cats often become ‘grumpy’ and with-
draw themselves from family life and interactions with other pets 
(Slingerland et al, 2011). 

Physical findings on examination are also very subtle, and eas-
ily overlooked. Mild to moderately affected joints usually feel nor-
mal, with no obvious bony or fluid swelling and a good range of 
joint movement (Klinck et al, 2012). The cat may show few, if any, 
signs of joint pain; it may become tense or ‘wriggly’ when its joints 
are handled as the only sign of discomfort. Take care to avoid over-
manipulation of the joints – while the cat may not show clear signs 
of discomfort during the examination it may be in significantly 
more pain afterwards.

How can osteoarthritis in cats    
be diagnosed?
Identifying characteristic behavioural and gait changes (such as go-
ing up and downstairs one step at a time, or with a ‘bunny-hopping’ 
action) and achieving a positive response to analgesia have been 
shown to be a reliable means of identifying osteoarthritis in cats 
(Lascelles et al, 2007; Klinck et al, 2012) without the need for costly 
and stressful procedures such as anaesthesia and radiography.

Asking the right questions 
If veterinarians are to rely heavily on the owner’s observations 
and reporting of behavioural and gait changes in their cats in 
order to diagnose osteoarthritis, it is important that they ask the 
right questions and educate owners as to the significance of the 
changes they are seeing. 

The behavioural and gait changes associated with osteoar-
thritis are very often recognised by owners of older cats but are 
interpreted as indicators of old age rather than as signs of pain. 
In many cases, the owner will not perceive them as significant 
enough to be mentioned at visits to the veterinary practice de-
spite being aware that changes have occurred. Even when owners 
are aware that the signs they are seeing relate to osteoarthritis, 
they may assume that this is both inevitable and untreatable and 
so do not bring their cat into the practice to discuss this issue. 
It is therefore essential to raise owner awareness of the problem, 
and the available treatment options, by appropriate history-tak-
ing and discussion during routine health checks or when the cat 
is presented for other problems.

A mobility questionnaire, sent to the owners of older cats along 
with their booster vaccination reminder, or given to them to fill 
in while in the waiting room, can help to highlight problem areas 
and focus the mind. A simple checklist (Figure 5) of gait and behav-

Affected 
cat

Healthy  
cat

Figure 1. Reducing the height of a jump by going via an intermediate 
step, in this case, a chair.

Figure 2. Reducing the height of a jump down by extending the forelimbs 
down a vertical surface before launching into the jump. 

Figure 3. An unkempt coat as a result of reduced grooming, especially 
around the more difficult to reach hind end. 
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cat has been affected is often only apparent when its joint pain is 
treated effectively – owners often comment that the cat ‘has a new 
lease of life’ or ‘is better than it has been for years’.

There are many potential treatment options for the manage-
ment of chronic arthritis, ranging from prescription drugs through 
to acupuncture and nutraceuticals, but relatively few prescription 
drugs are licensed for use in cats. Care must be taken to use appro-
priate drugs at appropriate doses, and the optimum treatment plan 
will vary from cat to cat, often using a combination of different 
treatments to allow individual drug doses to be kept relatively low. 

Environmental modification
Simple adaptations of the cat’s environment can also make a big 
difference: an indoor low-sided uncovered litter tray for easier ac-

Figure 4. Favouring a front-limb when stopping to rest. 

iour changes that have been shown to be reliable indicators of oste-
oarthritis has been developed and validated (Enomoto et al, 2020). 
It identifies changes that are readily identifiable by owners and 
provides a clinically expedient screening tool to improve veterinary 
ability to identify affected cats and to help increase owner’s aware-
ness of the problem. Asking owners to record video clips of their cat 
walking across a room, going up and downstairs and climbing up or 
down onto chairs or work surfaces is also very helpful.

How many cats with osteoarthritis receive 
effective treatment?
Research has found that around 60% of cats aged 6 years and older 
(Slingerland et al, 2011) and around 90% of cats over 12 years old 
are affected by osteoarthritis (Hardie et al, 2002), but the number 
of cats that receive treatment for this painful problem is signifi-
cantly lower. 

A survey of vets in the UK suggested that, even when osteoar-
thritis is diagnosed, only around 60% of affected cats are started 
on treatment (Zoetis Pet Owner Feline Journey Market Research, 
2020, unpublished data). This low treatment rate arises both be-
cause owners do not take up their vet’s treatment recommenda-
tion, but also in many cases because vets do not make a recom-
mendation to treat. Factors that contribute to this high level of 
under-treatment include:
	z Under recognition of the problem by both owners and vets 
	z Owner misconception that their cat is ‘stiff ’ rather than in 

pain, and that this is an inevitable consequence of ageing 
	z Owner misconception that there is nothing that can be done 

to treat the problem
	z Concern on the part of both vets and owners about the 

potential adverse effects of treatment, especially chronic use of 
non-steroidal anti-inflammatory drugs in older cats
	z The inherent difficulty in administering daily medication to cats 
	z Cost of treatment
	z Lack of time in the consulting room to engage the client and 

discuss all the available treatment options.
Some of these factors also cause problems with continuing 

treatment in the long term: a survey of cat owners indicated that 
around 50% owners who start treatment do not continue to ad-
minister the treatment in the long term (Zoetis Pet Owner Feline 
Journey Market Research, 2020, unpublished data). 

Common reasons cited for stopping treatment included:
	z Limited efficacy: owners did not perceive a significant benefit 

when using the recommended treatment
	z Adverse effects: gastrointestinal adverse effects are common 

in cats receiving non-steroidal anti-inflammatory drugs, while 
opioids and gabapentin can induce mild sedation
	z Difficulty dosing their cat on a regular basis, and difficulty in 

remembering to give the treatment
	z Lack of conviction that their cat is in pain and in need of 

treatment rather than ‘just slowing down in their old age’.

Treating osteoarthritis in older cats
Managing the pain of arthritis can make a big difference to a cat 
and can be very rewarding for owners and veterinary staff. Be-
cause the signs of arthritis are so subtle, the extent to which a 

Figure 5. A simple checklist of gait and behaviour changes that have been 
shown to be reliable indicators of osteoarthritis in cats (Enomoto et al, 
2020). 

To determine if your cat is showing signs of 
degenerative joint disease-associated pain, 

please complete the following questionnaire.
Please answer all questions.

1. Does your cat jump up normally?   	Yes		No

2. Does your cat jump down normally?  	Yes		No

3. Does your cat climb up stairs or steps normally? 	Yes		No

4. Does your cat climb down stairs or steps normally? 	Yes		No

5. Does your cat run normally?   	Yes		No

6. Does your cat chase moving objects (toys, prey, etc)                	Yes		No
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cess; steps up to the cat flap; boxes, steps (Figure 6), ramps or just a 
pile of magazines (Figure 7) to allow easier access to favourite rest-
ing sites will all allow the cat to access key resources with less pain.

Medications licensed for long term use
Non-steroidal anti-inflammatory drugs
Meloxicam and robenacoxib (Onsior, Elanco) are licensed for 
long-term use in cats. They are a good choice for otherwise healthy 
arthritic cats, as they are usually highly effective and easy for own-
ers to give, so compliance levels are generally good. Since cats 
have limited ability to metabolise non-steroidal anti-inflammatory 
drugs, they are potentially more toxic to cats than dogs and must 
be used with care especially in cats with chronic kidney disease. 
Both osteoarthritis and chronic kidney disease are common in old-
er cats, and they commonly occur together. One study identified 
that 70% of cats recruited to studies of degenerative joint disease 
also had concurrent chronic kidney disease (Marino et al, 2014).

While they must be used with care in older cats – especially 
those with renal compromise – there is good evidence to support 
their use in cats with stable chronic kidney disease that are not in-
appetent (Gowan et al, 2011; KuKanich et al, 2021). For long term 
use the daily dose should be gradually titrated down to the mini-
mum effective dose which is usually around 50% of the licensed 
dose. Renal function should ideally be assessed before prescrib-
ing, 2–4 weeks after starting treatment and at 2–6 month intervals 
thereafter, with a preferred minimum database to include body 
weight, urine specific gravity and fasted serum urea, creatinine, 
alanine aminotransferase and alkaline phosphatase (Sparkes et al, 
2010a), but with an understanding and expectation that the level 
of monitoring will need to be tailored to the needs of the cat and 
the financial means of the owner.

Anti-nerve growth factor monoclonal antibodies 
Frunevetmab (Solensia, Zoetis) is licensed for use in cats, includ-
ing those with International Renal Interest Society stage 1 and 2 
chronic kidney disease. It is administered once a month by sub-
cutaneous injection and offers a promising new option for treat-
ment of osteoarthritis in cats, especially those that are difficult for 
owners to dose with oral medications and those for whom use of 
non-steroidal anti-inflammatory drugs is contraindicated because 
of concurrent disease or the need for other long-term medication 
(for example, corticosteroids). Frunevetmab has a low incidence 
of adverse effects and is not metabolised via the kidneys or liver.

Nutritional supplements and dietary management 
As in other species, nutraceuticals can be used in the management 
of feline arthritis, ideally as part of a multi-modal therapeutic 
plan. Clinical studies assessing their effect in cats are limited, but 
there is evidence to support a positive effect for omega-3-fatty ac-
ids (Corbee et al, 2013) and for diets such as Hills J/D (Sparkes et 
al, 2010b) and Royal Canin Mobility (Lascelles et al, 2010b), which 
are supplemented with combinations of omega-3 fatty acids, green 
lipped mussel powder, glucosamine and chondroitin. The effect is 
variable from case to case, but many cats enjoy a good response 
when these diets or nutraceuticals are used as their sole source of 
nutrition. 

Figure 7. A pile of magazine provides easier access to a 
favourite resting place.

Figure 6. A set of steps to allow easier access to a shelf above 
a radiator. 
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KEY POINTS
	z Around 90% of cats over 12 years old are affected by osteoarthritis.
	z There is a poor correlation between radiographic evidence of 

osteoarthritis and the presence of cartilage damage as well as 
between radiographic changes and identifiable joint pain.
	z Cats with osteoarthritis can be identified by changes in gait such 

as going up and downstairs one step at a time, or with a ‘bunny-
hopping’ action, rather than in a smooth fluid movement from 
one stair to the next.
	z When osteoarthritis is diagnosed, only around 60% of affected 

cats are started on treatment.
	z There are a wide range of treatment options for feline 

osteoarthritis, allowing a treatment plan to be tailored to the 
individual cat’s and owner’s needs and with minimal long-term 
adverse consequences.

Off-label use of medications
A range of other medical treatments have been used in the man-
agement of feline osteoarthritis. While controlled clinical studies 
are largely lacking, the following examples are generally well-tol-
erated and anecdotally can be helpful as adjunctive treatments or 
where the use of licensed products is not possible. The medica-
tions mentioned reflect the author’s personal experience and do 
not by any means comprise a comprehensive list. Where studies 
are available, references have been included.

Pentosan polysulphate injections (cartrophen injection)
This is a disease-modifying drug with no primary analgesic effect. 
It improves joint fluid viscosity, stimulates cartilage repair and re-
duces joint inflammation. It is not licensed for use in cats but can 
be effective when given at the same dosage and frequency as in 
dogs (0.3 mg/kg weekly for 4 weeks). It is generally well tolerated, 
but as in dogs, it can cause prolonged bleeding times so should be 
used with care and it should not be given concurrently with non-
steroidal anti-inflammatory drugs.

Gabapentin
An anti-hyperalgesic rather than an analgesic, which can be useful 
for management of chronic pain in cats that cannot tolerate non-
steroidal anti-inflammatory drugs, or for adjunctive use alongside 
these drugs to reduce the dose required. The suggested dose for 
management of chronic pain is 5–10 mg/kg twice daily (Allerton, 
2023). It is not licensed for use in cats but is well tolerated. The 
only common side effect is dose-dependent sedation, which is re-
versible on ceasing treatment or reducing the dose. It is cleared 
through the kidneys but is well-tolerated in moderate doses in cats 
with chronic kidney disease. 

Opioids and tramadol
Buprenorphine has good analgesic effect in cats for a relatively 
prolonged period and can be administered directly into the mouth 
for transmucosal absorption (Robertson et al, 2005). Although not 
licensed for use by this route, it is available in syrup form in the 
UK (Summit Veterinary Pharmaceuticals). Dose-dependent seda-
tion and mydriasis may occur. Tramadol has higher bioavailability 
and longer half-life in cats than dogs (Papich and Bledsoe, 2007) 
and can be a useful analgesic for management of arthritis (Mon-
teiro et al, 2017). However, its bitter taste limits its practicality for 
oral use. While not licensed for use in cats, a transdermal formula-
tion (Bova Ltd) is available in the UK which may provide a more 
practical route for dosing.

Corticosteroids 
The anti-inflammatory effects of corticosteroids can be effective in 
the management of arthritic pain (Lascelles and Robertson, 2010) 
but adverse effects can occur with long-term use, and they may 
also contribute to ongoing joint damage, so should be avoided 
whenever alternative therapies can be used.

Other treatment modalities
Although controlled studies are not available, anecdotally many 
cats with arthritis show improved mobility and quality of life 

when treated with acupuncture. Other treatment modalities that 
are being explored include, but are not limited to, physiotherapy, 
hydrotherapy, K-laser, cannabidiol oil, intra-articular injection of 
stem cells and therapeutic ultrasound. Published data is currently 
lacking but there is room for optimism that some may prove to be 
both effective and practical to use in cats.

Conclusions
Osteoarthritis is a very common problem in cats which often goes 
unrecognised, and even when it is recognised it often goes un-
treated. A number of factors contribute to the under-diagnosis of 
this chronic, painful condition and a clinically expedient approach 
to diagnosis relying more heavily on owner observed changes in 
mobility and behaviour could have a major impact in uncovering 
the magnitude of the problem. Once osteoarthritis has been diag-
nosed there are still barriers to the implementation of an effective 
treatment program. CA  
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S ince the Pet Travel Scheme (PETS) was relaxed in 2012, making it easier for owners to take their pets abroad when they travel, whether for short or longer periods, pet travel has increased year on year, with 287 016 UK dogs travelling on the Pet Travel Scheme in 2017, up from 164 836 in 2015. This increase has occurred at a time of both increased human migration and climate change, providing favourable conditions for the rapid spread of parasitic diseases and their vectors. Increased travel in the face of increased parasite and vector distribution is likely to increase the risk of pets and their owners encountering these agents while abroad. 
Official Veterinarians (OVs) are in a privileged position of providing pet passports for clients’ pets travelling on PETS. This provides an opportunity for OVs to ensure that appropriate parasite prevention advice is given, based on pet lifestyle and the parasites present in destination countries. Some of these parasites are ‘the usual suspects’, forming the core of pet travel advice, and will be familiar to UK veterinary surgeaons and veterinary nurses involved with pet travel clinics. 

Familiarity must not lead to complacency, however, as the distribution of these parasites in Europe is fluid and rapidly changing. In addition, new parasites are emerging or spreading into Europe from other parts of the world. These will be unfamiliar to most UK veterinary surgeons, with potentially fewer licensed preventative products, but must still be considered when giving pettravel advice. 
Consideration of Echinococcus multilocularis, Dirofilaria immitis (heartworm), Leishmania infantum, and tick-borne diseases forms the basis of pet travel parasite control advice, due to the pathogenicity or zoonotic risk of these parasites, in combination with their wide ranges of distribution. 

Echinococcus multilocularis 
Echinococcus multilocularis, the cause of cystic echinococcosis, is a severe zoonotic parasite, and cystic echinococcosis is listed in the World Health Organization’s 17 most neglected diseases. The adult tapeworm is carried by both foxes and domestic canids, with foxes acting as a reservoir of infection and microtine voles as intermediate hosts. Dogs and foxes become infected by predation of these voles, with infection in dogs bringing the parasite into close proximity to people. Cats can also act as definitive hosts for E. multilocularis, but have a lower worm burden with lower fecundity than do canids. 

Distribution
The last decade has seen a doubling of disease incidence in humans in France, Germany, Austria and Switzerland, as well as a dramatic increase in the Baltic States. The disease has also become established in the Jutland peninsula of Denmark, Sweden, Norway and the north-western coast of France (Figure 1). Now, only the UK, Ireland, Malta, Finland and Norway have endemic free status in Europe (GOV.UK, ND).

Pathological significance in dogs
Echinococcus multilocularis infections in canids are almost always sub-clinical even when heavy worm burdens are present, and are of no clinical significance in infected pets.

Zoonotic significance
Zoonotic infection occurs through ingestion of eggs passed in the faeces of dogs and foxes. This can occur though association with infected dogs; through contamination of public spaces through dog fouling; or though eating contaminated fruit and 
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S ince the Pet Travel Scheme (PETS) was relaxed in 2012, making it easier for owners to take their pets abroad when they travel, whether for short or longer periods, pet travel has increased year on year, with 287travelling on the Pet Travel Scheme in 2017, up from 1642015. This increase has occurred at a time of both increased human migration and climate change, providing favourable conditions for the rapid spread of parasitic diseases and their vectors. Increased travel in the face of increased parasite and vector distribution is likely to increase the risk of pets and their owners encountering these agents while abroad. 
Official Veterinarians (OVs) are in a privileged position of providing pet passports for clients’ pets travelling on PETS. This provides an opportunity for OVs to ensure that appropriate parasite prevention advice is given, based on pet lifestyle and the parasites present in destination countries. Some of these parasites are ‘the usual suspects’, forming the core of pet travel advice, and will be familiar to UK veterinary surgeaons and veterinary nurses involved with pet travel clinics. 

Familiarity must not lead to complacency, however, as the distribution of these parasites in Europe is fluid and rapidly changing. In addition, new parasites are emerging or spreading into Europe from other parts of the world. These will be unfamiliar to most UK veterinary surgeons, with potentially fewer licensed preventative products, but must still be considered when giving pettravel advice. 
Consideration of Echinococcus multilocularisimmitis (heartworm), 

diseases forms the basis of pet travel parasite control advice, due to the pathogenicity or zoonotic risk of these parasites, in combination with their wide ranges of distribution. 

Parasite prevention in the 
travelling pet

The number of pets travelling under PETS increases year on year, with the number almost doubling between 2015 and 2017. In addition to this, climate change is affecting parasite distributions worldwide, including in Europe.  Most notably it is allowing the further expansion of some parasites northwards. The UK is at high risk of many exotic parasites becoming endemic if they are allowed to enter, and a consistent strategy is key in preventing this from happening. A bespoke parasite control plan should be created for each pet travelling abroad and care should be taken by veterinary professionals not to become complacent when dealing with common exotic parasites. This article will consider ‘the usual suspects’ and some lesser known threats that pets may face when travelling abroad in Europe and offer advice and information on their significance and prevention.
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, the cause of cystic echinococcosis, is a severe zoonotic parasite, and cystic echinococcosis is listed in the World Health Organization’s 17 most neglected diseases. The adult tapeworm is carried by both foxes and domestic canids, with foxes acting as a reservoir of infection and microtine voles as intermediate hosts. Dogs and foxes become infected by predation of these voles, with infection in dogs bringing the parasite into close proximity to people. Cats can also act as definitive hosts 
, but have a lower worm burden with lower 

The number of pets travelling under PETS increases year on year, with the number almost doubling between 2015 and 2017. In addition to this, climate change is affecting parasite distributions worldwide, including in Europe.  Most notably it is allowing the further expansion of some parasites northwards. The UK is at high risk of many exotic parasites becoming endemic if they are allowed to enter, and a consistent strategy is key in preventing this from happening. A bespoke parasite control plan should be created for each pet travelling abroad and care should be taken by veterinary professionals not to become complacent when dealing with common exotic parasites. This article will consider ‘the usual suspects’ and some lesser known threats that pets may face when travelling abroad 
10.12968/coan.2019.24.4.175
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Xylitol is a 5-carbon sugar alcohol. Although o� en 

described as an arti� cial sweetener this is not the 

case, as xylitol occurs naturally in low concentrations 

in fruit and vegetables and is a normal intermediary 

metabolite in glucose metabolism. It was originally made by 

extracting a precursor from hardwoods but is now produced from 

other, cheaper sources, and is most commonly encountered as a 

sweetener in a wide variety of foods. 

Sources of xylitol
Xylitol is found in numerous products (Box  1). It is used as a 

sweetener and is frequently found in sugar-free chewing gums 

(Figure 1) and confectionary, where it protects against tooth decay. 

It is also present in some toothpastes. It has multiple e� ects on 

oral hygiene, including the inability of oral bacteria to use it as 

an energy source (Nayak et al, 2014). Although xylitol is found in 

some drinking water additives for animals at low concentrations 

to decrease dental plaque and calculus formation by inhibiting 

growth of oral bacteria (Clarke, 2006), this is generally not a source 

of poisoning in pets (Murphy and Coleman, 2012). Xylitol is also 

found as an excipient in some human and veterinary medicines, 

particularly in chewable medicines including supplements, 

nicotine gums and lozenges for smoking cessation. � e ingredients 

of any medicine or product labelled as ‘sugar-free’ should also 

be checked, as it may contain xylitol. Other sweeteners such as 

sucralose, maltitol, sorbitol, saccharin, aspartame and acesulfame 

K may also be present in sugar-free products; these sweeteners do 

not have the same e� ect as xylitol and generally only cause mild 

gastrointestinal upset if eaten in excess. 

Xylitol lowers the calories in products, and the glycaemic 

index, and is found in some ice creams and peanut butters 

(usually speciality brands). Xylitol is not broken down, denatured 

or modi� ed in baking or cooking processes and is available as a 

granulated powder (Figure 2a) for use as a sugar replacement in 

baking, so home-baked cakes (Figure 2b), mu�  ns and biscuits are 

also potential sources of xylitol exposure.

It is important to note that on some food packaging xylitol may 

only be listed by its food additive code, E967. 

In America, xylitol has also been used to lace baits for the control 

of predators such as wolves and coyotes (Talcott et al, 2015). 

Owners are o� en unaware of the risk of xylitol poisoning, and 

xylitol-containing products may be readily accessible to dogs, e.g. 

le�  in handbags, baked goods le�  out to cool, etc. 

Species differences in effects of xylitol

� ere are important species di� erences in the e� ect of xylitol but the 

reasons for these di� erences are unknown.

Cats 
Xylitol-induced hypoglycaemia and liver damage is not seen in 

cats. In an experimental study, oral doses of 100, 500 or 1000 mg/kg 

given to cats did not cause signi� cant changes in haematological or 

biochemical parameters up to 72 hours a� er ingestion. All the cats 

remained well, with only transient salivation reported (Jerzsele et 

al, 2018). 

Rabbits and rodents 

Xylitol is also well tolerated in rabbits and rodents. Acute oral 

administration does not cause hypoglycaemia or severe liver damage 

in rabbits (Wang et al, 1973) or rodents (Truhaut et al, 1977; Ellwood 

et al, 1999). � e oral LD50 of xylitol in rabbits is >2 g/kg (Pool 

and Hane, 1970) and in mice is 21–25.7 g/kg (Kieckebuch et 

al, 1961; Salminen, 1982). Xylitol given to rats at a dose of 

1.25–10 g/kg/day for 14 days did not cause hepatotoxicity or any 

histopathological changes (Truhaut et al, 1977).

Birds 
� ere are no studies on the e� ects of xylitol in birds, but they appear 

Xylitol toxicosis in dogs
Xylitol is toxic to dogs, causing hypoglycaemia and, in some cases, liver failure. This sweetener is found in 

many foods, medicines and confectionary, particularly chewing gums, because it has anticaries properties and 

a low glycaemic index. The most common source of xylitol poisoning in dogs is chewing gum, in which the 

xylitol content can vary enormously. In addition, granulated xylitol is available as a sugar substitute for baking. 

Xylitol-induced hypoglycaemia may be rapid in onset or, as is often the case with chewing gums, delayed for 

several hours. Elevated liver enzymes may be apparent within a few hours in some cases. Treatment is aimed at 

monitoring blood glucose and correcting hypoglycaemia, and protecting the liver. Dogs can survive high doses of 

xylitol with prompt aggressive treatment. In contrast, xylitol-induced hypoglycaemia and liver failure is not seen in 

cats, rabbits or rodents, but poisoning has been reported in birds.  10.12968/coan.2019.24.4.182
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), mu�  ns and biscuits are 

It is important to note that on some food packaging xylitol may 

In America, xylitol has also been used to lace baits for the control 

of predators such as wolves and coyotes (Talcott et al, 2015). 

Owners are o� en unaware of the risk of xylitol poisoning, and 

xylitol-containing products may be readily accessible to dogs, e.g. 

le�  in handbags, baked goods le�  out to cool, etc. 

Species differences in effects of xylitol

� ere are important species di� erences in the e� ect of xylitol but the 

Xylitol-induced hypoglycaemia and liver damage is not seen in 

cats. In an experimental study, oral doses of 100, 500 or 1000 mg/kg 

given to cats did not cause signi� cant changes in haematological or 

biochemical parameters up to 72 hours a� er ingestion. All the cats 

remained well, with only transient salivation reported (Jerzsele et 

Xylitol is also well tolerated in rabbits and rodents. Acute oral 

administration does not cause hypoglycaemia or severe liver damage 

in rabbits (Wang et al, 1973) or rodents (Truhaut et al, 1977; Ellwood 

et al, 1999). � e oral LD50 of xylitol in rabbits is >2 g/kg (Pool 

and Hane, 1970) and in mice is 21–25.7 g/kg (Kieckebuch et 

al, 1961; Salminen, 1982). Xylitol given to rats at a dose of 

1.25–10 g/kg/day for 14 days did not cause hepatotoxicity or any 

histopathological changes (Truhaut et al, 1977).

� ere are no studies on the e� ects of xylitol in birds, but they appear 

Xylitol is toxic to dogs, causing hypoglycaemia and, in some cases, liver failure. This sweetener is found in 

many foods, medicines and confectionary, particularly chewing gums, because it has anticaries properties and 

a low glycaemic index. The most common source of xylitol poisoning in dogs is chewing gum, in which the 

xylitol content can vary enormously. In addition, granulated xylitol is available as a sugar substitute for baking. 

Xylitol-induced hypoglycaemia may be rapid in onset or, as is often the case with chewing gums, delayed for 

several hours. Elevated liver enzymes may be apparent within a few hours in some cases. Treatment is aimed at 

monitoring blood glucose and correcting hypoglycaemia, and protecting the liver. Dogs can survive high doses of 

xylitol with prompt aggressive treatment. In contrast, xylitol-induced hypoglycaemia and liver failure is not seen in 
10.12968/coan.2019.24.4.182
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N eutering is a common surgical procedure performed in domestic rabbits. Both males and females are neutered to prevent breeding and to prevent ‘unwanted’ behaviours. Females are also neutered to prevent the development of uterine pathology. Castration of males and ovariohysterectomy of females may also be used to treat specific medical or behavioural conditions. Castration is a relatively simple procedure, while spaying is more technically challenging, particularly in obese females. Anaesthesia, surgical technique and perioperative management (with particular attention to pain control) are very important factors for the successful outcome of rabbit neutering. Additionally, the veterinary surgeon should discuss with the owner, prior to scheduling the procedure, aspects related to ethics, welfare, indications and outcome, in order to generate appropriate expectations.

Ethical considerations
While routine surgical neutering has been practised for many years without much ethical discussion, controversy may arise now or in the near future about whether it is ethical to surgically neuter rabbits, or on what grounds the procedure should be acceptable. Ethical and welfare considerations that should be taken into consideration when recommending or performing this procedure in rabbits include:
zz Any surgical procedure will induce discomfort/pain/stress in a rabbit, therefore potential costs and benefits should be evaluated and compared to other alternatives, such as pharmacological methods of suppressing fertility, vasectomy of males, behavioural/husbandry modifications (such as keeping males and females separate to prevent breeding), or doing nothing
zz The potential health benefits of neutering rabbits should be properly assessed. Entire does have a high incidence of pathological uterine conditions as they age (Greene and Saxton, 1938; Baba and von Haam, 1972; Bertram et al, 2018). However, there is presently no scientific study available assessing the benefits of leaving an intact reproductive system in females; similarly, there is no study comparing life span 

in neutered vs entire females. In humans, hysterectomy is considered to be a major operation, performed only in cases of severe disease and when other alternatives are not available. Studies have shown that there are undesirable effects of spaying does, such as increased ageing of ligaments (Lemmex et al, 2016), osteoporosis (Wen et al, 2015), urinary incontinence (Bujok et al, 2016) and corneal alterations (Achari et al, 2008. Colonic obstruction (Guzman et al, 2015) and ureteral stenosis (Duhamelle et al, 2017) have also been reported as complications of ovariohysterectomy in does. For male rabbits, castration to prevent testicular tumours does not appear to be justified, due to the low incidence of this type of neoplasia (Hartmann and Kohler, 2001).
zz The potential behavioural benefits of neutering rabbits should be assessed from an ethical perspective. Is it ethical to neuter rabbits (and assuming associated discomfort/pain/stress) in order to prevent behaviours, such as territorial aggression and urine marking, that are normal for the species but undesirable for the owners? The fact that those ‘unwanted’ behaviours will not occur in all animals is another aspect that should be taken into consideration. Treating a behavioural problem may pose different ethical issues than preventing a future clinical disease problem, particularly when not all animals will develop the behavioural problem. The owner should also be made aware that neutering may not completely resolve these behavioural problems. 
zz Neutering induces weight gain in males (Georgiev et al, 2011), and probably also in females (as in other species). Obesity is a common source of health problem in rabbits (urine scalding, uneaten caecotrophs, pododermatitis etc.), therefore the impact of neutering on obesity-related problems should be taken into consideration.

Perioperative management for neuteringThe description of anaesthetic protocols is beyond the scope of this article, but proper anaesthetic monitoring is important to assure success of the whole procedure. Body temperature should be monitored using a rectal temperature probe; supplementary 

Rabbit neutering
Rabbits are commonly presented in clinical practice for neutering. While castrating males and performing ovariohysterectomies in females may be considered routine surgical procedures, the veterinary surgeon should discuss with the owner regarding ethical issues, indications and expectations of the procedure, and possible alternatives, prior to performing the surgery. Pre-operative preparation of the patient, surgical techniques and postoperative care are described in this article.  

10.12968/coan.2019.24.4.217
David Perpiñán MSc PhD DVM Dip ECZM (Herpetology); Naturavets Consultancy, Barcelona, Spain. dperpinan@yahoo.esKey words: rabbit | lagomorph | castration | ovariohysterectomy | surgery

COAN_2019_24_04_217_Exotics Rabbit neutering.indd   217

27/03/2019   16:50

www.magsubscriptions.com/companion

Keep up to date!
Subscribe to Companion Animal the practical monthly journal 

for the small animal vet


