APPENDIX A
TABLE 1 FACTS ABOUT REPRODUCTION IN THE CAT [1–4].
Female — age at sexual maturity/first oestrus
(heat/season)

Range 4–12 months

Male — age at sexual maturity

Range 5–12 months

Oestrous cycle in non-pregnant animals

Every 14–21 days on average
(14–19 days where day length is constant)

Duration of oestrus period

2–19 days

Gestation period

Mean = 63 days
Range = 58–70 days

Number of young

4–6

First occurrence of oestrous after parturition

7–9 days

Definitions
Oestrus: recurring period of sexual receptivity and fertility in many female mammals; also called
a heat/season.
Gestation: the process or period of young developing inside the womb between conception and
birth during pregnancy.
Parturition: the action of giving birth to young.

TABLE 2 MEDICAL AND BEHAVIOURAL BENEFITS OF DESEXING [5,6].
Male cats

Female cats

•

Prevention of testicular cancer.

•

Decreased interest in wandering/roaming to find female mates and, consequently,
decreased risk-associated behaviour (for example, less likely to become lost or be involved
in a traumatic accident such as being hit by a car).

•

Reduction of risk of cat fight injuries and related diseases such as felin immunodeficiency
virus (FIV).

•

Reduction in urine spraying.

•

Prevention of reproductive organ disease such as ovarian cancer and uterine diseases.

•

Prevention of unwanted/unplanned pregnancies.

•

Prevention of potentially undesirable ‘on heat’ behaviours such as restlessness and being
highly vocal.

•

Prevention of mammary cancer.
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APPENDIX B
BENEFITS OF DESEXING CATS BEFORE PUBERTY
There are a number of specific benefits relating to surgery and anaesthesia conferred by desexing cats before
puberty, including the following:

1

Improved surgical outcomes

The surgery to desex a cat before puberty is faster and easier than in older patients, although gentle handling of
delicate paediatric tissues is required [2,7–10]. The speed and ease of desexing pre-pubertal patients is likely due
to the physiological differences between kittens and adult cats. For example, a kitten has smaller and more elastic
gonadal vessels, relatively large ovaries compared to the size of the kitten (making them easier to identify) and
smaller amounts of abdominal and bursal fat. These factors all contribute to the ability to perform the desexing
surgery through a smaller incision site, achieve good visualisation and haemostasis and, ultimately, minimise tissue
trauma and improve recovery time [2,7,8,10–13].
In addition, pre-pubertal cats will not be in heat or pregnant at the time of desexing. Since an enlarged or friable
uterus makes the surgery more difficult, this means spey surgeries in pre-pubertal cats are simpler [9].
The risk of wound infection has been shown to increase with increasing duration of surgery [14] and, consequently,
a shorter surgery time (as is associated with desexing cats before puberty) is desirable to reduce the risk of
wound infection.

2

Postoperative pain

The degree of surgical trauma affects the degree of postoperative pain [9]. Therefore, the simpler surgery and
less tissue trauma when desexing cats before puberty may explain why kittens may have less pain and seem to
return to normal behaviour more rapidly after undergoing ovariohysterectomy compared to cats over four months
of age when receiving the same pain relief [9,15]. In two studies reporting this finding [9,16], pain was assessed
using a simple descriptive scale (SDS), a dynamic and interactive visual scale (DIVAS) and mechanical nociceptive
thresholds (MNT). Cats under four months of age had lower DIVAS and SDS than adults (P <0.05), but similar
MNT. This was interpreted to mean that kittens had similar wound tenderness, but less affective pain than adults
but assessment of pain in cats, and paediatric patients, can be challenging. More research in this area would be
valuable, particularly using the more recently validated feline pain scoring systems such as the Feline Grimace Scale
[17–19], UNESP-Botucatu multidimensional composite pain scale [20] and the Glasgow Composite Measure Pain
Scale feline (CMPS- Feline) [21,22]. Also research focusing on pain in kittens and young cats would be valuable,
as pain perception may differ between young and more mature animals [15].

3

Reduced time under anaesthesia and faster recovery

The procedure for desexing cats before puberty is faster than desexing performed at a traditional age [7,8,11].
This results in less time under general anaesthesia for the patient. In addition, anaesthetic recovery and wound
healing times are faster. This provides significant animal welfare benefits, including less patient discomfort [7,8].

4

Fewer complications

The incidence of peri-operative complications in cats desexed before puberty is low due to significantly shorter
surgical and anaesthetic times [7,8]. Significantly less overall and minor complications have been reported for
animals desexed at <12 weeks and 12–23 weeks of age, compared to animals desexed at >24 weeks of age [8].
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5

Reduced cost

Less anaesthetic agent is required by younger smaller patients, which equates to a reduced cost per patient.
Desexing cats before puberty is also associated with a shorter surgical time, and less suture material and other
consumables are used. These factors all make desexing cats before puberty a cheaper option for veterinary clinics
than desexing at a traditional age [7,23].

6

Elimination of unwanted pregnancies

Desexing cats before puberty eliminates the risk of an unplanned litter (e.g. no risk of an unplanned first oestrus
cycle litter in in female cats or the siring of a litter by male cats before the cat is desexed) [7].

7

Reduced risk of mammary neoplasia

Aged queens are seven times more likely to have mammary neoplasia than desexed cats and the greatest
reduction in incidence is associated with desexing before the first oestrus [5,24,25]. Mammary neoplasia is a very
serious disease in cats as it is almost always malignant adenocarcinoma.
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APPENDIX C
RISKS ASSOCIATED WITH DESEXING AT DIFFERENT AGES
1

Short-term risks associated with desexing at different ages

Anaesthesia and surgery
The evidence demonstrates that there is no significant difference in mortality or morbidity (medical problems, signs
of disease) associated with desexing cats before puberty compared to desexing at a traditional age if anaesthesia
and surgery are performed appropriately [7,8,10–13,26]. However, it has been suggested that a lack of experience
with paediatric anaesthesia can contribute to the reluctance on the part of some veterinarians to desex cats before
puberty [27,28]. This can be addressed with more training, including the ability to gain experience in paediatric
anaesthesia and surgery. As with any anaesthetic and surgical procedure, it is essential to have adequate training
and experience and access to appropriate resources and equipment is vital to ensure that the recommended
preoperative, operative and postoperative protocols are used.
The following specific considerations associated with paediatric patients should be taken into account when
developing and implementing protocols for desexing cats before puberty. Paediatric patients (patients under
16 weeks of age) have:
•

a variable ability to metabolise some drugs via the liver’s P450 enzyme system [29]. Therefore, appropriate
drugs must be used.

•

a lower percentage of body fat, a decreased ability to shiver and a larger surface area to volume ratio.
Therefore, particular attention to maintenance of body temperature is critical to avoid hypothermia [5,7,29].

•

a reduced capacity to raise blood sugar by glycogenolysis or gluconeogenesis due to their relatively low muscle
mass and associated less glycogen stores than adult animals. In addition, their immature hepatic function
increases the risk of hypoglycaemia. Therefore, steps need to be taken to mitigate the risk of hypoglycaemia
[5,7,29,30].

As with all feline patients, it is important to use feline-friendly handling techniques and reduce stress as much as
possible [31].
Advances in veterinary anaesthesia have reduced anaesthetic risk in general. Current estimates in the veterinary
anaesthesia literature suggest that approximately 0.1–0.2% of apparently healthy cats die of an anaesthetic-related
complication [32]. Numerous studies have demonstrated that, provided appropriate measures are in place, there is
no increased risk of anaesthetic complications associated with desexing cats before puberty compared to desexing
at a traditional age [8,10,12,33,34].
When compared to traditional age desexing, desexing cats before puberty has been shown to have:
•

A lower overall complication rate [8,12].

•

A similar or lower postoperative wound infection rate [11,35].

•

Shorter recovery times from anaesthesia [36].

•

Similar or lower morbidity (medical problems, signs of disease) [8,10,11,13].

•

Equivalent mortality rates [12,13,33].

•

Faster surgical times for both males and females [12].

•

No difference in any health issues arising within the first 30 days following adoption [12].

RSPCA shelters in Australia currently desex tens of thousands of cats before puberty every year and perform tens of
thousands of early-age desexing (EAD — desexing at 8–12 weeks of age) procedures. The RSPCA’s experience with
desexing cats before puberty is that the risk of anaesthetic and surgical complications is no different and possibly
less than that of traditional age desexing.
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Peri-procedure guidelines for desexing cats before puberty
[5,7,11,12,23,26,30,37]
•

House littermates together prior to surgery.

•

With shelter kittens if possible, perform the surgery onsite/within the shelter, to reduce any stress involved in
transporting kittens to an external clinic.

•

Minimise pre-surgical fasting: a very small meal of wet food (not dry food) should be fed to kittens two to four
hours before surgery, and food should not be withheld for more than four hours before surgery.

•

Use appropriate reduced drug doses and careful titration of doses.

•

Use modern induction agents with good safety profile and titrate them appropriately to effect.

•

Reduce stress by using premedication and gentle feline-friendly handling.

•

Use appropriate analgesia.

•

Maintain age-appropriate heart and respiratory rates (noting that normal heart and respiratory rates are higher
in paediatric patients compared to adults).

•

Use endotracheal intubation where indicated (generally not needed for for uncomplicated kitten castrations).

•

Use oxygen supplementation and additional inhalant anaesthesia when appropriate.

•

Pay careful attention to patient temperature peri-operatively and take steps to prevent hypothermia, such as
the following:

–
–
–
–
–
–
–
–

use appropriate heating pads or hot water bottles throughout general anaesthesia and recovery under
careful observation and taking measures to prevent thermal injury
keep the environment warm
warm all prep solutions
do not allow the kitten’s coat to become wet
avoid excessive clipping and excessive use of alcohol
use surgical incisions that are as small as possible
if giving any fluids, they (and/or the fluid line during administration) should be warmed to body
temperature prior to fluid administration
reduce prep, surgical and anaesthesia time as much as possible.

•

Use fluid support when indicated. Fluid supplementation is recommended for surgery on patients considered
high risk, or when substantial blood loss or prolonged surgery times are anticipated or encountered. If fluids are
given, they should be administered following current veterinary medical guidelines for fluid therapy.

•

Place intravenous catheters; it is necessary to have the ability to provide IV fluid administration immediately
when medically indicated.

•

Resume feeding as soon as the kitten is standing and able to effectively swallow after anaesthesia.

•

House littermates together in recovery as soon as they can stand.

Infectious disease
Some concerns have been raised that desexing cats before puberty may be associated with an increased incidence
of infectious disease, but this is not supported by the available evidence. It is important for veterinarians to
select appropriate healthy patients and to adequately weigh the risks and benefits of desexing patients with
mild infectious (or non-infectious) medical conditions when selecting patients [30].
Cats desexed younger than a traditional age have been found to be no more likely than those desexed at a
traditional age to have any conditions that could be associated with long-term immune suppression [38].
In the shelter context, the length of stay (the period of time the animal is in the shelter’s care, from intake to exit)
has been clearly identified as a major risk factor for animal illness such as infectious disease [39]. Desexing cats
before puberty and as early as possible through EAD, enables shelters to rehome animals more efficiently, which in
turn reduces their length of stay and, in this way, may reduce the risk of infectious disease in shelters.
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It is important to implement appropriate infectious disease control protocols for all desexing procedures [30].
Effective animal health and infectious disease management significantly minimises the risk but infectious
disease transmission is always still a possibility in shelter environments [39]. Practices that minimise risk include:
veterinary health assessment and vaccination on entry to the shelter; appropriate and effective use of isolation and
quarantine; ensuring animals are in the best physical health possible; minimising stress while in the shelter; efficient
rehoming to reduce length of stay; and adequate facility and sanitation protocols [8,39]. To reduce risk of infectious
disease, protocols should be arranged so that movement through the shelter and cleaning proceed from the areas
housing those animals most susceptible to disease and/or the healthiest animals to those most likely to be the
source of contagious disease [39].
In non-shelter contexts such as private practice, where desexing before puberty would be an elective procedure,
kittens should ideally be fully vaccinated prior to surgery [13]. Veterinarians can tailor the vaccination protocol
to ensure animals have been fully vaccinated before their admission for desexing. For example, for a kitten the
process could be to complete their routine course of vaccinations and then desex approximately two weeks after
the vaccinations are complete. Therefore, desexing would be performed at approximately 16 weeks of age [40].
There is no evidence that desexing cats before puberty results in an increased risk of infectious disease compared
with desexing at a traditional age. Appropriate and routine procedures must be followed to minimise infectious
disease risk as with any surgery.

2

Long-term risks associated with desexing at different ages

Numerous controlled prospective studies, retrospective cohort studies, owner surveys and reviews have concluded
that desexing cats before puberty is not associated with more long-term risk and that there are no health or
behaviour related contraindications when compared to desexing cats at a traditional age [5,38,41–45].

Behaviour
Potential effects on behaviour of the age at which cat are desexed is an important consideration, because problem
behaviours can affect the human-cat relationship and are often identified as a reason for the relinquishment of
companion animals [46,47]. Unwanted behaviour has also been cited as the main reason for cats being returned to
shelters after adoption [48]. It is important to note that behaviour can be influenced by a combination of factors
such as genetics (inheritance), life experiences, and the environment. In addition, owner tolerance of unwanted
behaviours varies considerably [43,49].
Desexing at any age helps to eliminate or reduce behaviours associated with entire cats that people find
objectionable (e.g. scent marking, spraying, fighting, roaming and behaviours associated with oestrus in females,
such as calling) [7,50]. There have numerous studies that have investigated whether there is association in the
development of problem behaviours in cats with the age at which the cats were desexed. No association has been
found between desexing cats before puberty and significant problem behaviours. For example, hunting, fearful
behaviour, destructive behaviour, attention seeking, stealing of food, excessive vocalisation, non-play related
aggression toward animals and toward humans, house soiling and sexual behaviour all show no association
with age at desexing [23,38,43,45,51,52]. As well as the positive effects of desexing (before puberty or at a
traditional age) on behaviour, there may actually be some additional behavioural benefits resulting from desexing
before puberty, such as a decrease in occurrence of hyperactivity and, in male cats, reduced aggression toward
veterinarians, sexual behaviours, occurrence of abscesses and urine spraying [38]. Hiding appeared to be increased
in male cats desexed before puberty compared with male cats who underwent desexing at an older age. However,
it should be noted that the effects of the environment on behaviour were not factored into these results [38]. It has
been reported that many veterinarians in a 2013 survey believed that desexing cats before puberty contributes to
them being better pets by improving their behaviour due to prevention of objectionable behaviours [50].
Some anecdotal concerns have been raised about an association between desexing cats before puberty and
possible retention of juvenile behaviours but there is no evidence to support this anecdotal concern [23].
A comparison of cats desexed before or after 24 weeks of age and adopted from a shelter showed no difference
in owner ratings of urinary or aggressive behaviours, and owners were unaware of the age at which their cat had
been desexed [23]. There was also no difference between the groups in retention rates of cats by their adoptive
households [23].
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The weight of current evidence supports the conclusion that desexing cats before puberty does not have a
negative impact on the behaviour of cats, including early development and extending well beyond that into
social maturity. Therefore, based on the available evidence it is concluded that there are no behaviour-related
contraindications to desexing cats before puberty.

Musculoskeletal development
Desexing cats before puberty has been shown to have similar effects on physical development compared with
desexing at a traditional age [45,53].
Desexing at any age is reported to delay physeal (growth-plate) closure in cats. Physeal closure is dependent on
gonadal steroids and the reduction of hormones after desexing is the mechanism that causes delay in physeal
cartilage maturation and later physeal closure. This extended growth period could result in an increased length
of the radius or ulnar bones [5,45,53,54]. Although physeal closure is delayed in desexed cats [45,55], the clinical
significance of this is not known [5,6].
Concerns have been raised over whether delayed physeal closure might increase the risk of musculoskeletal
problems (e.g. fractures, angular limb deformities, hip dysplasia etc.) and whether desexing cats before puberty
might further increase any risk. The available evidence provides conflicting information regarding the clinical
relevance of delayed physeal closure and this area needs further investigation [56]. However, the available evidence
suggests that there is:
•

no clinical relevance of delayed physeal closure [38,42,55], and that it does not appear to render the growth
plates more susceptible to injury [51,53].

•

no increase in osteoporotic risk (bone loss) [55].

•

no increase in risk of fractures or other musculoskeletal problems [6,38,42,51,57,58].

Obesity
Obesity is a multifactorial condition influenced by diet, activity level and genetics. Metabolic rate has been shown
to decrease in cats after desexing [13,42,59]. Desexing may predispose toward obesity in cats [6,60,61] but longer
term studies have found no association between age at desexing and obesity [38,51].
There is no evidence that desexing cats before puberty increases any risk of obesity [5,26] and appropriate diet
and exercise can prevent and/or control obesity. Indeed desexing before puberty may positively affect food intake,
which helps cats who are desexed before puberty maintain a more ideal body condition score compared to cats
desexed at a traditional age [62]. In one study, cats who were desexed at a traditional age showed a rapid increase
in food intake and body weight after desexing [62]. In contrast, although cats desexed before puberty did need to
have their food amount restricted earlier (all cats should have their food ration decreased after desexing so these
cats’ food ration was simply restricted earlier because they were desexed earlier), they did not have the same rapid
increase in food intake and body weight after desexing [62]. It was postulated that a more gradual weight gain was
enabled due to their growth.

Diabetes
Desexed cats have a two to nine-fold increased risk of developing diabetes mellitus than sexually intact cats [6].
However, there has been no association identified between the age at which a cat is desexed and risk of developing
diabetes mellitus. Other risk factors for the development of diabetes mellitus include breed, gender, activity level
and increasing age [13,63,64].

Infantile external genitalia
Under-development of external genitalia is often attributed to desexing, particularly if desexing is performed
before puberty. However, the clinical significance of these changes is unknown [65]. It has been suggested that
under-development of external genitalia may increase the accumulation of penile secretions. It has been postulated
that, if this occurred, it might predispose toward balanoposthitis (inflammation of the penis and prepuce) but this
has not been observed [26].
In one study it was reported that, subjectively, penile spines were absent in those cats desexed at seven weeks
of age, atrophied in those desexed at seven months of age and fully developed in entire cats [45]. The authors
suggest that, even if desexing before puberty results in anatomic differences in the penis, these changes do not
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appear to lead to an increase in the incidence of feline lower urinary tract disease (FLUTD) or urinary obstruction.
The authors concluded that concerns about these conditions should not be used as a reason to delay castration
of male cats [45].

Urinary problems
Urethral obstruction
There have been concerns that desexing male cats before puberty may result in decreased diameter of the penile
urethra and, consequently, predispose them to urinary obstruction. This has been investigated in a number of
studies that have found:
•

No significant difference between the pre-prostatic and penile urethral diameter in desexed male cats
compared to intact males [65].

•

No increase in urethral obstruction for male cats when comparing animals desexed between 8–12 weeks with
those desexed between six to eight months of age [42,51].

•

No association was found between the age of desexing and the occurrence of urethral obstruction in male cats
(age range at desexing: six weeks to 12 months) [38].

Urinary tract disease
The evidence regarding the incidence of urinary tract disease in cats shows:
•

No association between the age of desexing and the occurrence of feline lower urinary tract disease [38].

•

No increase in feline lower urinary tract disease when comparing male kittens desexed at 8–12 weeks versus six
to eight months of age [42].

•

Cats desexed at a traditional age appear to be at increased risk for urinary tract problems (including cystitis)
compared to those desexed earlier. It has been postulated that desexing cats before puberty may result in some
unidentified protective effect on the urinary tract [51].
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