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To: Maria Kostrencich From: Cathie Turner

Fax: 12139781079 Pages: 13

Re: Oppose File item #07-1212 pate:  1/31/2008
Spay/Neuter Ordinance)

X Urgent For Review Please Comment Please Reply For Information

sComments:
Honorable City Council Member:

| respectfully urge you to vote no on File Item # 07-1212 (Spay/Neuter Ordinance).
Spay/neuter has adverse health risks that must be weighed against its benefits, on
a case by case basis. One size does not fit all. Please see the attached report.
Thank you.

Cathie Turner
Concerned Dog Owners of California
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Long-Term Health Risks and Benefits Associated with Spay / Neuter in Dogs
Laura J. Sanborn, M.S.
May 14, 2007

Precis

At some point, most of us with an interest in dogs will have to consider whether or not to spay / heuter our
pet. Tradltion holds that the benefits of doing so at an early age outweigh the risks. Often, tradition holds
sway in the decision-making process even after countervailing evidence has accumulated.

Ms Sanborn has reviewed the veterinary medical literature in an exhaustive and scholarly treatise,
attempting to unravel the complexities of the subject. More than 50 peer-reviewed papers were examined to
assess the health impacts of spay / neuter in female and male dogs, respectively. One cannot ignore the
findings of increased risk from osteosarcoma, hemangiosarcoma, hypothyroidism, and other less frequently
occurring diseases associated with neutering male dogs. It would be irresponsible of the veterinary
profession and the pet owning community to fail to weigh the relative costs and benefits of neutering on the
animal's health and well-being. The decision for females may be more complex, further emphasizing the
need for individualized veterinary medical decisions, not standard operating procedures for all patients.

No sweeping generalizations are implied in this review. Rather, the author asks us to consider all the health
and disease information available as individual animals are evaluated. Then, the best decisions should be
made accounting for gender, age, breed, and even the specific conditions under which the long-term care,
housing and training of the animai will occur.

This important review will help veterinary medical care providers as weli as pet owners make informed
decisions. Who couid ask for more?

Larry S. Katz, PhD

Associate Professor and Chair
Animal Sciences

Rutgers University

New Brunswick, NJ 08901

INTRODUCTION

Dog owners in America are frequently advised to spay/neuter their dogs for health reasons. A number of
health benefits are cited, yet evidence is usually not cited to support the alleged health benefits.

When discussing the health impacts of spay/neuter, health risks are often not mentioned. At times, some
risks are mentioned, but the most severe risks usually are not.

This article is an attempt to summarize the long-term health risks and benefits associated with spay/neuter
in dogs that can be found in the veterinary medical literature. This article will not discuss the impact of
spay/neuter on population control, or the impact of spay/neuter on behavior.

Nearly all of the health risks and benefits summarized in this article are findings from retrospective
epidemiofogical research studies of dogs, which examine potential associations by looking backwards in
time. A few are from prospective research studies, which examine potential associations by looking forward
in time.

SUMMARY

An objective reading of the veterinary medical literature reveals a complex situation with respect to the long-
term health risks and benefits associated with spay/neuter in dogs. The svidence shows that spay/neuter
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correlates with both positive AND adverse health effects in dogs. It also suggests how much we really do
not yet understand about this subject.

On balance, it appears that no compelling case can be made for neutering most male dogs, especially
immature male dogs, in order to prevent future health problems. The number of health problems associated
with neutering may exceed the associated healith benefits in most cases.

On the positive side, neutering male dogs
e eliminates the small risk (probably <1%) of dying from testicular cancer
* reduces the risk of non-cancerous prostate disorders
* reduces the risk of perianal fistulas
* may possibly reduce the risk of diabetes (data imconciusive)

On the negative side, neutering male dogs
= if done before 1 year of age, significantly increases the risk of osteosarcoma (bone cancer): this is a
common cancer in medium/large and larger breeds with a poor prognosis.
increases the risk of cardiac hemangiosarcoma by a factor of 1.6
triples the risk of hypothyroidism
increases the risk of progressive geriatric cognitive impairment
triples the risk of obesity, a common health problem in dogs with many associated health problems
quadruples the small risk («0.6%) of prostate cancer
doubles the small risk (<1%) of urinary tract cancers
increases the risk of orthopedic disorders
increases the risk of adverse reactions to vaccinations

For fomale dogs, the situation is more complex. The number of heatth benefits associated with spaying may
exceed the associated health problems in some (not all) cases. On batance, whether spaying improves the
odds of overall good health or degrades them probably depends on the age of the female dog and the
relative risk of various diseases in the different breeds.

On the positive side, spaying female dogs
* if done before 2.5 years of age, greatly reduces the risk of mammary tumors, the most common
matignant tumors in female dogs
= nearly eliminates the risk of pyometra, which otherwise would affect about 23% of intact female
dogs; pyometra kilis about 1% of intact female dogs
reduces the risk of perianal fistulas
removes the very small risk (<0.5%) from uterine, cervical, and ovarian tumors

On the negative side, spaying female dogs

s ifdone before 1 year of age, significantly increases the risk of osteosarcoma (bone cancer); this is a
common cancer in larger breeds with a poor prognosis

* increases the risk of splenic hemangiosarcoma by a factor of 2.2 and cardiac hemangiosarcoma by
a factor of >5; this is a common cancer and major cause of death in some breeds
triplas tha risk of hypothyroidism

¢ increases the risk of obesity by a factor of 1.6-2, a common health problem in dogs with many
associated health problems
causes urinary “spay incontinence” in 4-20% of female dogs
increases the risk of persistent or recurring urinary tract infections by a factor of 3-4

* increases the risk of recessed vuiva, vaginal dermatitis, and vaginitis, especially for female dogs
spayad before puberty
doubles the small risk (<1%) of urinary tract tumors

- increases the risk of orthopedic disorders
increases the risk of adverse reactions to vaccinations

One thing is clear — much of the spay/neuter information that is available to the public is unbalanced and
contains claims that are exaggerated or unsupported by evidence. Rather than helping to educate pet
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owners, much of it has contributed to common misunderstandings about the health risks and benefits
associated of spay/neuter in dogs.

The traditional spay/neuter age of six months as well as the modern practice of pediatric spay/neuter appear
to predispose dogs to health risks that could otherwise be avoided by waiting until the dog is physically
mature, or perhaps in the case of many male dogs, foregoing it altogether unless medically necessary.

The balance of long-term health risks and benefits of spay/neuter will vary from one dog to the next. Breed,
age, and gender are variables that must be taken into consideration in conjunction with non-medical factors
for each individuat dog. Across-the-board recommendations tor atl pet dogs do not appear to be
supportable from findings in the veterinary medical literature.

FINDINGS FROM STUDIES

This section summarizes the diseases or conditions that have been studied with respect to spay/neuter in
dogs.

Complications from Spay/Neuter Surgery

All surgery incurs some risk of complications, including adverse reactions to anesthesia, hemorrhage,
inflammation, infection, etc. Complications include only immediate and near term impacts that are clearly
linked to the surgery, not to longer term impacts that can only be assessed by research studies.

At one veterinary teaching hospital where complications were tracked, the rates of intraoperative,
postoperative and total complications were 6.3%, 14.1% and 20.6%, respectively as a result of spaying
female dogs'. Other studies found a rate of total complications from spaying of 17.7%” and 23%°>. A study
of Canadian veterinary private practitioners found complication rates of 22% and 19% for spaying female
dogs and neutering male dogs, respectively®.

Serious complications such as infections, abscesses, rupture of the surgical wound, and chewed out sutures
were reported at a 1- 4% frequency, with spay and castration surgeries accounting for 90% and 10% of
these complications, respectively.4

The death rate due to complications from spay/neuter is low, at around 0.1%>.

Prostate Cancer

Much of the spay/neuter information available to the public asserts that neutering will reduce or eliminate the
risk that male dogs develop prostate cancer. This would not be an unreasonable assumption, given that
prostate cancer in humans is linked to testosterone. But the evidence in dogs does not support this claim.
In fact, the strongest evidence suggests just the opposite.

There have been several conilicting epidemiological studies over the years that found either an increased
risk or a decreased risk of prostate cancer in neutered dogs. These studies did not utilize control
populations, rendering these resuits at best difficult to interpret. This may partially explain the conflicting
results.

More recently, two retrospective studies were conducted that did utilize control poputations. One of these
studies involved a dog population in Europe® and the other involved a dog population in America®. Both
studies found that neutered male dogs have a four times higher risk of prostate cancer than intact dogs.

Based on their results, the researchers suggest a cause and-effect retationship: “this suggests that
castration does not initiate the development of prostatic carcinoma in the dog, but does favor tumor
progression” and also “Our study found that most canine prostate cancers are of ductal/urothelial
origin....The relatively low incidence of prostate cancer in intact dogs may suggest that testicular hormones
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are in fact protective against ductal/urothelial prostatic carcinoma, or may have indirect effects on cancer
development by changing the environment in the prostate.™

This needs to be put in perspective. Unlike the situation in humans, prostate cancer is uncommon in dogs.
Given an incidence of prostate cancer in dogs of less than 0.6% from necropsy studies’, it is difficult to see
that the risk of prostate cancer should factor heavily into most neutering decisions. There is evidence for an
increased risk of prostate cancer in at least one breed (Bouviers)®, though very little data so far to guide us
tn regards to other breeds.

Testicutlar Cancer

Since the testicles are removed with neutering, castration removes any risk of testicular cancer (assuming
the castration is done before cancer develops). This needs to be compared to the risk of testicular cancer in
intact dogs.

Testicular tumors are not uncommon in older intact dogs, with a reported incidence of 7%?°. However, the
prognosis for treating testicular tumors is very good owing to a low rate of metastasis®, so testicular cancer
is an uncommon cause of death in intact dogs. For example, in a Purdue University breed health survey of
Golden Retrievers'®, deaths due to testicular cancer were sufficiently infrequent that they did not appear on
list of significant causes of "Years of Potential Life Lost for Veterinary Confirmed Cause of Death” even
though 40% of GR males were intact. Furthermore, the GRs who were treated for testicular tumors had a
90.9% cure rate. This agrees well with other waork that found 6-14% rates of metastasis for testicular tumors
in dogs' .

The high cure rate of testicular tumors combined with their frequency suggests that fewer than 1% of intact
male dogs will die of testicular cancer.

In summary, though it may be the most common reason why many advocate neutering young male dogs,
the risk from life threatening testicular cancer is sufficiently low that neutering most male dogs to prevent it is
difficult to justify.

An exception might be bilateral or unilateral cryptorchids, as testicles that are retained in the abdomen are
13.6 times more likely to develop tumors than descended testicles' and it is also more difficult to detect
tumors in undescended testicles by routine physical examination.

Osteosarcoma (Bone Cancer)

A multi-breed case-control study of the risk factors for osleosarcoma found that spay/neutered dogs (males
or females) had twice the risk of developing osteosarcoma as did intact dogs‘s.

This risk was further studied in Rottweilers, a breed with a relatively high risk of asteosarcoma. This
retrospective cohort study broke the risk down by age at spay/r‘leuter. and found that the elevated risk of
osteosarcoma is associated with spay/neuter of young dogs *  Rottweilers spayed/neutered before one
year of age were 3.8 (males) or 3.1 (females) times more likely to develop osteosarcoma than intact dogs.
Indeed, the combination of breed risk and early spay/neuter meant that Rottweilers spayed/meutered before
one year of age had a 28.4% (males) and 25.1% (females) risk of developing osteosarcoma. These resuits
are consistent with the earlier mutti-breed study13 but have an advantage of assessing risk as a function of
age at neuter. A logical conclusion derived from combining the findings of these two studies is that
spay/neuter of dogs before 1 year of age is assoclated with a significantly increased risk of osteosarcoma.

The researchers suggest a cause-and-effect relationship, as sex hormones are known to influence the

maintenance of skeletal structure and mass, and also because their findings showed an inverse relationship
between time of exposure to sex hormones and risk of osteosarcoma.
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The risk of osteosarcoma increases with increasing breed size and especially height'®. It is a common
cause of death in medium/large, targe, and giant breeds. Osteosarcoma is the third most common cause of
death in Golden Retrievers'® and is even more common in larger breeds'®.

Given the poor prognosis of osteosarcoma and its frequency in many breeds, spay/neuter of immature dogs
in the medium/large, large, and giant breeds is apparently associated with a significant and elevated risk of
death due to osteosarcoma.

Mammary Cancer (Breast Cancer)

Mammary tumors are by far tha most common tumors in intact female dogs, constituting some 53% of ali
matignant tumors in female dogs in a study of dogs in Norway15 where spaying is much less common than in
the USA.

50-60% of mammary tumors are malignant, for which there is a significant risk of metastasis'®. Mammary
tumors in dogs have been found to have estrogen receptors", and the published research'® shows that the
relative risk (odds ratio) that a female will develop mammary cancer compared to the risk in intact females is
dependent on how many estrus cycles she experiences:

# of estrus cycles before spay QOdds Ratio

Nonhe 0.005
1 0.08
2 or more 0.26
Intact 1.00

The same data when categorized differently showed that the relative risk (odds ratio) that females will
develop mammary cancer compared to the risk in intact females indicated that:

Age at Spaying Qdds Ratio

= 29 months 0.06

= 30 months 0.40 (not statistically significant at the P<0.05 lavel)
Intact 1.00

Please note that these are RELATIVE risks. This study has been referenced elsewhere many times but the
results have often been misrepresented as absolute risks.

A similar reduction in breast cancer risk was found for women under the age of 40 who lost their estrogen
production due to “artificial menopause”'® and breast cancer in humans is known to be estrogen activated.
Mammary cancer was found to be the 10"™ most common cause of years of lost life in Golden Retrievers,
even though 86% of female GRs were spayed, at a median age of 3.4 yrs'. Considering that the female
subset accounts for almost alt mammary cancer cases, it probably would rank at about the 5" most common
cause of years of lost life in female GRs. It would rank higher still if more female GRs had been kept intact
up to 30 months of age.

Boxers, cocker spaniels, English Springer spaniels, and dachshunds are breeds at high risk of mammary
tumors'®. A population of mostly intact female Boxers was found tc have a 40% chance of developing
mammary cancer between the ages of 6-12 years of age‘E‘ There are some indications that purebred dogs
may be at higher risk than mixed breed dogs, and purebred dogs with high inbreeding coefficients may be at
higher risk than those with low inbreeding coefficients®®. More investigation is required to determine if these
are significant.

In summary, spaying female dogs significantly reduces the risk of mammary cancer (a common cancer),
and the fewer estrus cyctes experienced at least up to 30 months of age, the lower the risk will be.
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Female Reproductive Tract Cancer (Uterine, Cervical, and Ovarian Cancers)

Uterine/cervical tumors are rare in dogs, constituting just 0.3% of tumors in dogs?'.

Spaying will remove the risk of ovarian tumors, but the risk is only 0.5%22,

While spaying will remove the risk of reproductive tract tumors, it is unlikely that surgery can be justified to
prevent the risks of uterine, cervical, and ovarian cancers as the risks are so low.

Urinary Tract Cancer (Bladder and Urethra Cancers)

An age-matched refrospective study found that spay/neuter dogs were two times more likely to develop
lower urinary tract tumors (bladder or urethra) compared to intact dogs®. These tumors are nearly always
matignant, but are infrequent, accounting for less than 1% of canine tumors. So this risk is unlikely to weigh
heavily on spay/neuter decisions.

Airedales, Beagles, and Scottish Terriers are at elevated risk for urinary tract cancer while German
Shepherds have a lower than average risk®.

Hemangiosarcoma

Hemangiosarcoma is a common cancer in dogs. Itis a major cause of death in some breeds, such as
Salukis, French Bulidogs, Irish Water Spaniels, Flat Coated Retrievers, Golden Retrievers, Boxers,nAfghan

Hounds, English Setters, Scottish Terriesr, Boston Terriers, Bulldogs, and German Shepherd Dogs"‘.

In an aged-matched case controlled study, spayed femates were found to have a 2.2 times higher risk of
splenic hemangiosarcoma compared to intact females®*.

A retrospective study of cardiac hemangiosarcoma risk factors found a >5 times greater risk in spayed
female dogs Comgared to intact female dogs and a 1.6 times higher risk in neutered male dogs compared to
intact mate dogs. ® The authors suggest a proiective etfect of sex hormones against hemangiosarcoma,
especially in females.

In breeds where hermangiosarcoma is an important cause of death, the increased risk associated with
spay/neuter is likely one that shoutd factor into decisions on whether or when to sterilize a dog.
Hypothyroidism

Spay/neuter in dogs was found to be correlated with a three fold increased risk of hypcthyroidism compared
to intact dogs. 2°,

The researchers suggest a cause-and-eifect relationship: They wrote: “More important {than the mild direct
impact on thyroid function] in the association between fspaying and} neutering and hypothyroidism may be
the effect of sex hormones on the immune system. Castration increases the severity of autoimmune
thyroiditis in mice” which may explain the link between spay/neuter and hypothyroidism in dogs.
Hypothyroidism in dogs causes obesity, lethargy, hair loss, and reproductive abnormalities.?’

The lifetime risk of hypothyroidism in breed health surveys was found to be 1 in 4 in Golden Retrievers'®, 1
in 3 in Akitas®®, and 1 in 13 in Great Danes®.
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Obesity

Owing to changes in metabolism, spay/neuter dogs are more likety to be overweight or obese than intact .
dogs. One study found a two fold increased risk of obesity in spayed females compared to intact femates®.
Another study found that spay/neuter dogs were 1.6 {females) or 3.0 (males) times more likely to be obese
than intact dogs, and 1.2 (females) or 1.5 (males) times more likely to be overweight than intact dogs®'.

A survey study of veterinary practices in the UK found that 21% of dogs were obese.™

Being obese and/or overweight is associated with a host of health problems in dogs. Overweight dogs are
more likely to be diagnosed with hyperadrenocorticism, ruptured cruciate ligament, hypothyroidism, lower
urinary tract disease, and oral disease’®. Obese dogs are more likely to be diagnased with hypothyroidism,
diabetes meliitus, pancreatitis, ruptured cruciate ligament, and neoplasia (tumors)azA

Diabetes

Some data indicate that neutering doubles the risk of diabetes in male dogs, but other data showed no
significant change in diabetes risk with neutering®. In the same studies, no association was found between
spaying and the risk of diabetes.

Adverse Vaccine Reactions

A retrospective cohort study of adverse vaccine reactions in dogs was conducted, which included allergic
reactions, hives, anaphytaxis, cardiac arrest, cardiovascular shock, and sudden death. Adverse reactions
were 30% more likely in spayed females than intact females, and 27% more likely in neutered males than
intact males®*,

The investigators discuss possible cause-and-effect mechanisms for this finding, including the roles that sex
hormones play in body's ability to mount an immune response to vaccination.®

Toy breeds and smaller breeds are at elevated risk of adverse vaccine reactions, as are Boxers, English
Bulldogs, Lhasa Apsos, Weimaraners, American Eskimo Dogs, Golden Retrievers, Basset Hounds, Welsh
Corgis, Siberian Huskies, Great Danes, Labrador Retrievers, Doberman Pinschers, American Pit Bull
Terriers, and Akitas.** Mixed breed dogs were found to be at lower risk, and the authors suggest genetic
hetereogeneity (hybrid vigor) as the cause.

Urogenital Disorders

Urinary incontinence is common in spayed female dogs, which can occur soon after spay surgery ot after a
delay of up to several years. The incidence rate in various studies is 4-20% %% ¥ for spayed females
compared to only 0.3% in intact females®. Urinary incontinence is so strongly linked to spaying that it is
commonly catted “spay incontinence” and is caused by urethral sphincter incompetence®, though the
biological mechanism is unknown. Most (but not all) cases of urinary incontinence respond to medical
treatment, and in many cases this treatment needs to be continued for the duration of the dog's life.©

A retrospective stucy found that persistent or recurring urinary tract (bladder) infections (UTIs) were 3-4
times more likely in spayed females dogs than in intact females*'. Another retrospective study found that
female dogs spayed before 5 V2 months of age were 2.76 times more likely to develop UTIs compared to

o

those spayed after 5 = months of age."‘
Depending on the age of surgery, spaying causes abnormal development of the external genitaiia. Spaxed

females were found to have an increased risk of recessed vulva, vaginal dermatitis, vaginitis, and UTls.*®
The risk is higher still for female dogs spayed before puberty.*
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Pyometra (Infection of the Uterus)

Pet insurance data in Sweden (where spaying is very uncommon) found that 23% of all femate dogs
developed pyometra before 10 years of age’. Bernese Mountain dogs, Rottweilers, rough-ha‘rred Collies,
Cavalier King Charles Spaniels and Golden Retrievers were found to be high risk breeds*. Female dogs
that have not whelped puppies are at elevated risk for pyometra®S. Rarely, spayed female dogs can
develop “stump pyometra” related to incomplete removal of the uterus.

Pyometra can usuallty be treated surgically or medically, but 4% of pyometra cases led to death**.
Combined with the incidence of pyometra, this suggests that about 1% of intact famale dogs will die from
pyomaeatra.

Perianal Fistulas

Male dogs are twice as likely to develop Eerianal fistulas as females, and spay/neutered dogs have a
decreased risk compared to intact dogs4 .

GermarlcShepherd Dogs and Irish Setters are more likely to develop perianal fistulas than are other
breeds.”™

Non-cancerous Disorders of the Prostate Gland

The incidence of benign prostatic hypertrophy (BPH, enlarged prostate) increases with age in intact male
dogs, and occurs in more than 80% of intact male dogs older than the age of 5 years*’. Most cases of BPH
cause no problems, but in some cases the dog will have difficulty defecating or urinating.

Neutering will prevent BPH. If neutering is done after the prostate has hecome enlarged, the eniarged
prostate will shrink relatively quickly.

BPH is linked to other probtems of the prostate gland, including infections, abscesses, and cysts, which can
sometimes have seriocus consequences.

Orthopedic Disorders

In a study of beagles, surgical removal of the ovaries (as happens in spaying) caused an increase in the rate
of remodeling of the ilium (pelvic bone)"’g, suggesting an increased risk of hip dysplasia with spaying.
Spaying was also found to cause a net loss of bone mass in the spine *°.

Spay/neuter of immature dogs detays the closure of the growth plates in bones that are still growing,
causing those bones to end up significantly longer than in intact dogs or those spay/neutered after
maturitysc'. Since the growth plates in various bones close at different times, spay/neuter that is done after
some growth plates have closed but before other growth plates have closed might result in a dog with
unnatural proportions, possibly impacting performance and long term durability of the joints.

Spay/neuter is associated with a two fold increased risk of cranial cruciate figament rupture®'. Perhaps this
is associated with the increased risk of obesity®°.

Spay/neuter before 5 > months of age is associated with a 70% increased aged-adjusted risk of hip
dysplasia compared to dogs spayed/neutered after 5 12 months of age, though there were some indications
that the former may have had a lower severity manifestation of the disease®. The researchers suggest “it
is possible that the increase in bone length that results from early-age gonadectomy results in changes in
joint conformation, which could iead to a diagnosis of hip dysplasia.”

Page 8 of 12



‘m:Cathie Turner To:Maria Kostrencich (12139781079) 13:30 01/31/08GMT-08 Pg 10-13

In a breed health survey study of Airedales, spay/neuter dogs were significantly more likely to suffer hip
dysplasia as well as "any musculoskeletal disorder”, compared to intact dogssz, however possible
confounding factors were not controlled for, such as the possibility that some dogs might have been
spayed/neutered because they had hip dysplasia or other musculoskeletal disorders.

Compared to intact dogs, another study found that dogs neutered six months prior to a diagnosis of hip
dysplasia were 1.5 times as likely to develop clinical hip dysplasia.®®

Compargd to intact dogs, spayed/neutered dogs were found to have a 3.1 fold higher risk of pateliar
tuxation.”

Geriatric Cognitive Impairment

Neutered male dogs and spayed female dogs are at increased risk of progressing from mild to severe
geriatric cognitive impairment compared to intact male dogsss. There weren't enough intact geriatric
females available for the study to determine their risk.

Geriatric cognitive impairment includes disorientation in the house or outdoors, changes in social -
interactions with human family members, loss of house training, and changes in the sleep-wake cycle®.

The investigators state “This finding is in line with current research on the neuro-protective rotes of
testosterone and estrogen at the cellular fevel and the rote of estrogen in preventing Alzheimer's disease in
human females. One would predict that estrogens would have a similar protective role in the sexually intact
female dogs; unfortunately too few sexually intact female dogs were available for inclusion in the present
study to test the hypothesis™®®

CONCLUSIONS

An objective reading of the veterinary medical literature reveals a complex situation with respect to the long-
term health risks and benefits associated with spay/neutsr in dogs. The evidence shows that spay/neuter
corretates with both positive AND adverse health effects in dogs. It also suggests how much we really do
not yet understand about this subject.

On balance, it appears that no compelling case can be made for neutering most male dogs to prevent future
health problems, especially immature male dogs. The number of health problems associated with neutering
may exceed the associated health benefits in most cases.

For female dogs, the situation is more complex. The number of health benefits associated with spaying may
exceed the associated health problems in many (not all) cases. On balance, whether spaying improves the
odds of overall good health or degrades them probably depends on the age of the dog and the relative risk
of various diseases in the different breeds.

The traditional spay/neuter age of six months as well as the modern practice of pedtatric spay/neuter appear
to predispose dogs to health risks that could otherwise be avoided by waiting until the dog is physically
mature, or perhaps in the case of many male dogs, foregoing it altogether unless medically necessary.

The balance of long-term health risks and benefits of spay/neuter will vary from one dog to the next. Breed.
age, and gender are variables that must be taken into consideration in conjunction with non-medical factors
for each individual dog. Across-the-board recommendations for all dogs do hot appear to be supportable
from findings in the veterinary medical literature.
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To: Brian Walters From: Cathie Turner

Re: Oppose File Item #07-1212  pate:  1/31/2008
Spay/Neuter Ordinance)

X Urgent For Review Please Comment Please Reply For Information

s Comments:
Honorable City Council Member:

| respectfully urge you to vote no on File ltem # 07-1212 (Spay/Neuter Ordinance).
Spay/neuter has adverse health risks that must be weighed against its benefits, on
a case by case basis. One size does not fit all. Please see the attached report.
Thank you.

Cathie Turner
Concerned Dog Owners of California
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Long-Term Health Risks and Benefits Associated with Spay / Neuter in Dogs
Laura J. Sanborn, M.S.
May 14, 2007

Precis

At some point, mast of us with an interest in dogs will have to consider whether or not to spay / neuter our
pet. Tradition holds that the benefits of doing so at an early age outweigh the risks. Often, tradition holds
sway in the decision-making process even after countervailing evidence has accumulated,

Ms Sanborn has reviewed the veterinary medical literature in an exhaustive and scholarly treatise,
attempting to unravel the complexities of the subject. More than 50 peer-reviewed papers were examined to
assess the health impacts of spay / neuter in female and male dogs, respectively. One cannot ignore the
findings of increased risk from osteosarcoma, hemangiosarcoma, hypothyroidism, and other less frequently
occurring diseases associated with neutering male dogs. It would be irresponsible of the veterinary
profession and the pet owning community to fail to weigh the relative costs and benefits of neutering on the
animal's health and well-being. The decision for females ma y be more complex, further emphasizing the
need for individualized veterinary medical decisions, not standard operating procedures for all patients.

No sweeping generalizations are implied in this review. Rather, the author asks us to consider all the health
and disease information available as individual animals are evaluated. Then, the best decisions should be
made accounting for gender, age, breed, and even the specific conditions under which the long-term care,
housing and training of the animal will occur.

This important review will help veterinary medical care providers as well as pet owners make informed
decisions. Who could ask for more?

Larry S. Katz, PhD

Associate Professor and Chair
Animal Sciences

Rutgers University

New Brunswick, NJ 08901

INTRODUCTION

Dog owners in America are frequently advised to spay/neuter their dogs for health reasons. A number of
health benefits are cited, yet evidence is usually not cited to support the alleged health benefits.

When discussing the health impacts of spay/neuter, health risks are often not mentioned. At times, some
risks are mentioned, but the most severe risks usually are not.

This article is an attempt to summarize the long-term health risks and benefits associated with spay/neuter
in dogs that can be found in the veterinary medical literature. This article will not discuss the impact of
spay/neuter on population control, or the impact of spay/neuter on behavior.

Nearly all of the health risks and benefits summarized in this article are findings from retrospective
epidemiological research studies of dogs, which examine potential associations by looking backwards in
time. A few ars from prospective research studies, which examine potential associations by looking forward
in time.

SUMMARY

An objective reading of the veterinary medical literature reveals a complex situation with respect to the long-
term health risks and benefits associated with spay/neuter in dogs. The evidence shows that spay/neuter
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correlates with both positive AND adverse health effects in dogs. It also suggests how much we really do
not yet understand about this subject.

On balance, it appears that no compelling case can be made for neutering most male dogs, especially
immature male dogs, in order to prevent future heaith problems. The number of health problems associated
with neutering may exceed the associated health benefits in most cases.

On the positive side, neutering male dogs
eliminates the small risk (probably <1%) of dying from testicular cancer
* reduces the risk of non-cancerous prostate disorders
* reduces the risk of perianal fistulas
* may possibly reduce the risk of diabetes (data inconclusive)

On the negative side, neutering male dogs
e if done before 1 year of age, significantly increases the risk of osteosarcoma (bone cancer); this is a
common cancer in medium/large and larger breeds with a poor prognosis.
increases the risk of cardiac hemangicsarcoma by a factor of 1.6
triples the risk of hypothyroidism
increases the risk of progressive geriatric cognitive impairment
triples the risk of obesity, a common heaith problam in dogs with many associated health problems
quadruples the small risk (<0.6%) of prostate cancer
doubles the small risk (<1%) of urinary tract cancers
increases the risk of orthopedic disorders
increases the risk of adverse reactions to vaccinations

For female dogs, the situation is more complex. The number of health benefits associated with spaying may
exceed the associated health problems in some (not all) cases. On balance, whether spaying improves the
odds of overall good health or degrades them probably depends on the age of the female dog and the
relative risk of various diseases in the different breeds.

On the positive side, spaying female dogs
e if done before 2.5 years of age, greatly reduces the risk of mammary tumors, the most common
malignant tumors in female dogs
* nearly eliminates the risk of pyometra, which otherwise would affect about 23% of intact female
dogs; pyometra Kills about 1% of intact female dogs
reduces the risk of perianal fistulas
removes the very small risk (<0.5%) from uterine, cervical, and ovarian tumors

On the negative side, spaying female dogs

* if done before 1 year of age, significantly increases the risk of osteosarcoma (bone cancer); this is a
common cancer in larger breeds with a poor prognosis

¢ increases the risk of splenic hemangiosarcoma by a factar of 2.2 and cardiac hemangiosarcoma by
a factor of =5; this is a common cancer and major cause of death in some breeds

* triples the risk of hypothyroidism

* increases the risk of obesity by a factor of 1.6-2, a common health problem in dogs with many
associated health problems
causes urinary “spay incontinence” in 4.20% of female dogs
increases the risk of persistent or recurring urinary tract infections by a factor of 3-4
increases the risk of recessed vulva, vaginal dermatitis, and vaginitis, especially for female dogs
spayed before puberty
doubles the smalt risk (<1%) of urinary tract tumors

* increases the risk of orthopedic disorders

* increases the risk of adverse reactions to vaccinations

One thing is clear — much of the spay/neuter information that is available to the public is unbaianced and
contains claims that are exaggerated or unsupported by evidence. Rather than helping to educate pet
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owners, much of it has contributed to common misunderstandings about the health risks and benefits
associated of spay/neuter in dogs.

The traditional spay/meuter age of six months as well as the modern practice of pediatric spay/neuter appear
to predispose dogs to health risks that could otherwise be avoided by waiting until the dog is physically
mature, or perhaps in the case of many male dogs, foregoing it altogether unless medically necessary.

The balance of long-term health risks and benefits of spay/neuter will vary from one dog to the next. Breed,
age, and gender are variables that must be taken into consideration in conjunction with non-medical factors
tor each individual dog.  Across-the-hoard recommendations tor ati pet dogs do not appear to be
supportable from findings in the veterinary medical literature.

FINDINGS FROM STUDIES

This section summarizes the diseases or conditions that have been studied with respect to spay/neuter in
dogs.

Complications from Spay/Neuter Surgery

All surgery incurs some risk of complications, including adverse reactions to anesthesia, hemorrhage,
inflammation, infection, etc. Complications include only immediate and near term impacts that are clearly
linked to the surgery, not to longer term impacts that can only be assessed by research studies.

At one veterinary teaching hospital where complications were tracked, the rates of intraoperative,
postoperative and total complications were 6.3%, 14.1% and 20.6%, respectively as a result of spaying
female dogs'. Other studies found a rate of total complications from spaying of 17.7%2 and 239%°. A study
of Canadian veterinary private practitioners found complication rates of 22% and 19% for spaying female
dogs and neutering male dogs, respectively®.

Serious complications such as infections, abscesses, rupture of the surgical wound, and chewed out sutures
were reported at a 1- 4% frequency, with spay and castration surgeries accounting for 90% and 10% of
these complications, raspectively.

The death rate due to complications from spay/neuter is low, at around 0.1%2,

Prostate Cancer

Much of the spay/neuter information available to the public asserts that neutering will reduce or eliminaie the
risk that male dogs devetop prostate cancer. This would not be an unreasonable assumption, given that
prostate cancer in humans is linked to testosterone. But the evidence in dogs does not support this claim.
In fact, the strongest evidence suggests just the opposite.

There have been several conflicting epidemiological studies over the years that found either an increased
risk or a decreased risk of prostate cancer in neutered doys. These studies did not utilize control
populations, rendering these results at best difficult to interpret. This may partially explain the conflicting
results.

More recently, two retrospective studies were conducted that did utilize control populations. One of these
studies involved a dog population in Europe® and the other involved a dog population in America®. Both
studies found that neutered mate dogs have a four times higher risk of prostate cancer than intact dogs.

Based on their results, the researchers suggest a cause-and-effact relationship: “this suggests that
castration does not initiate the devetopment of prostatic carcinoma in the dog, but does favor tumor
progression™ and also “Our study found that most canine prostate cancers are of ductal/urothelial
origin....The relatively low incidence of prostate cancer in intact dogs may suggest that testicular hormones
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are in fact protective against ductal/urothelial prostatic carcinoma, or may have indirect effects on cancer
development by changing the environment in the prostate.™®

This needs to be put in perspective. Unlike the situation in humans, prostate carncer is uncommon in dogs.
Given an incidence of prostate cancer in dogs of less than 0.6% from necropsy studies’, it is difficult to see
that the risk of prostate cancer should factor heavily into most neutering decisions. There is evidence for an
increased risk of prostate cancer in at least one breed (Bouviers)®, though very little data so far to guide us
in regards to other breeds.

Testicular Cancer

Since the testicles are removed with neutering, castration removes any risk of testicular cancer (assuming
the castration is done before cancer develops). This needs to be compared to the risk of testicuiar cancer in
intact dogs.

Testicular tumors are not uncommon in older intact dogs, with a reported incidence of 7%°. However, the
prognosis for treating testicular tumors is very good owing to a low rate of metaslasis®, so testicular cancer
is an uncommon cause of death in intact dogs. For example, in a Purdue University breed health survey of
Golden Retrievers'®, deaths due to testicular cancer were sufficiently infrequent that they did not appear on
list of significant causes of "Years of Potential Life Lost for Veterinary Confirmed Cause of Death” even
though 40% of GR males were intact. Furthermore, the GRs who were treated for testicular tumors had a
90.9% ﬂjre rate. This agrees well with other work that found 6-14% rates of metastasis for testicular tumors
indogs''.

The high cure rate of testicular tumors combined with their frequency suggests that fewer than 1% of intact
male dogs will die of testicular cancer.

In summary, though it may be the most common reason why many advocate neutering young male dogs.
the risk from life threatening testicutar cancer is sufficiently low that neutering most male dogs to prevent it is
difficult to justify.

An exception might be bilateral or unilateral cryptorchids, as testicles that are retained in the abdomen are
13.6 times more likely to develop tumors than descended testicles'? and it is also more difficult to detect
tumors in undescended testicles by routine physical examination.

Osteosarcoma (Bone Cancer)

A multi-breed case-control study of the risk factors for osteosarcoma found that spay/neutered dogs (males
or females) had twice the risk of developing osteosarcoma as did intact dogs'3.

This risk was further studied in Rottweilers, a breed with a relatively high risk of osteosarcoma. This
retrospective cohort study broke the risk down by age at spay/neuter, and found that the elevated risk of
osteosarcoma is associated with spay/neuter of young dogs". Rottweilers spayed/neutered before one
year of age were 3.8 (males) or 3.1 (females) times more likely to develop osteosarcoma than intact dogs.
Indeed, the combination of breed risk and early spay/neuter meant that Rottweilers spayed/neutered before
one year of age had a 28.4% (males) and 25.1% (females) risk of developing osteosarcoma. These results
are consistent with the earlier muiti-breed s'rudy13 but have an advantage of assessing risk as a function ot
age at neuter. A logical conclusion derived from combining the findings of these two studies is that
spay/neuter of dogs before 1 year of age is associated with a significantly increased risk of osteosarcoma.

The researchers suggest a cause-and-effect relationship, as sex hormones are known to influence the

maintenance of skefetal structure and mass, and also bacause thair findings showed an inverse relationship
between time of exposure to sex hormones and risk of osteosarcoma.
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The risk of osteosarcoma increases with increasing breed size and especially height'®. It is a common
cause of death in medium/large, large, and giant breeds. Osteosarcoma is the third most common cause of
death in Golden Retrievers'® and is even more common in larger breeds'®.

Given the poor prognosis of osteosarcoma and its frequency in many breeds, spay/neuter of immature dogs
in the medium/targe, large, and giant breeds is apparently associated with a significant and elevated risk of
death due to osteosarcoma.

Mammary Cancer (Breast Cancer)

Mammary tumors are by far the most common tumars in intact female dogs, constituting some 53% of all
malignant tumors in female dogs in a study of dogs in Norway15 where spaying is much less common than in
the USA.

50-60% of mammary tumors are malignant, for which there is a significant risk ot metastasis'®. Mammary
tumors in dogs have been found to have estrogen receptors'’, and the published research'® shows that the
relative risk (odds ratio) that a female will develop mammary cancer compared to the risk in intact females is
dependent on how many estrus cycles she experiences:

# of estrus cycles before spay Qdds Ratio

None 0.005
1 0.08
2 or more 0.26
Intact 1.00

The same data when categorized differently showed that the relative risk (odds ratio) that females will
develop mammary cancer compared to the risk in intact females indicated that:

Age at Spaying Odds Ratio

= 29 months 0.06

= 30 months 0.40 (not statisticaily significant at the P<0.05 level)
Intact 1.00

Please note that these are RELATIVE risks. This study has been referenced elsewhere many times but the
results have often been misrepresented as absolute risks.

A similar reduction in breast cancer risk was found for women under the age of 40 who lost their estrogen
production due to “artificial menopause™® and breast cancer in humans is known to be estrogen activated.

Mammary cancer was found to be the 10" most common cause of years of lost life in Golden Retrievers,
even though 86% of female GRs were spayed, at a median age of 3.4 yrs'°, Considering that the female
subset accounts for atmost alt mam mary cancer cases, it probably would rank at about the 5™ most common
cause of years of lost life in female GRs. It would rank higher still if more female GRs had been kept intact
up to 30 months of age.

Boxers, cocker spaniels, English Springer spaniels, and dachshunds are breeds at high risk of mammary
tumors'®. A population of mostly intact female Boxers was found to have a 40% chance of developing
mammary cancer between the ages of 6-12 years of age)I . There are some indications that purebred dogs
may be at higher risk than mixed breed dogs, and purebred dogs with high inbreeding coefficients may be at
higher risk than those with tow inbreeding coefficients®®. More investigation is required to determine if these
are significant.

In summary, spaying famale dogs significantly reduces the risk of mammary cancer (a common cancer),
and the fewer estrus cycles experienced at least up to 30 months of age, the lower the risk will be.
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Female Reproductive Tract Cancer (Uterine, Cervical, and Ovarian Cancers)

Uterine/cervical tumors are rare in dogs, constituting just 0.3% of tumors in dogs?'.

Spaying will remove the risk of ovarian tumors, but the risk is only 0.5%%,

While spaying will remove the risk of reproductive tract tumaors, it is unlikely that surgery can be justified to
prevent the risks of uterine, cervical, and ovarian cancers as the risks are so low.

Urinary Tract Cancer (Bladder and Urethra Cancers)

An age-matched reirospective study found that spay/neuter dogs were two times more likely to develop
lower urinary tract tumors (bladder or urethra) compared to intact dogs®®. These tumors are nearly always
matignant, but are infrequent, accounting for less than 1% of canine tumors. So this risk is unlikely to weigh
heavily on spay/neuter decisions.

Airedales, Beagles, and Scottish Terriers are at elevated risk for urinary tract cancer while German
Shepherds have a lower than average risk®.

Hemangiosarcoma

Hemangiosarcoma is a common cancer in dogs. Itis a major cause of death in some breeds, such as
Salukis, French Bulidogs, Irish Water Spaniels, Flat Coated Retrievers, Golden Retrievers, Boxers,nAfghan

Hounds, English Setters, Scottish Terriesr, Boston Terriers, Bullidogs, and German Shepherd Dogs™.

In an aged-matched case controlied study, spayed females were found to have a 2.2 times higher risk of
splenic hemangiosarcoma compared to intact females?®.

A retrospective study of cardiac hemangiosarcoma risk factors found a >5 times greater riek in spayed
femmale dogs compared to intact female dogs and a 1.6 times higher risk in neutered male dogs compared to
intact male dogs."5 The authors suggest a protactive effect of sex hormones against hemangiosarcoma,
especially in females.

In breeds where hermangiosarcoma is an important cause of death, the increased risk associated with
spay/neuter is likely one that should factor into decisions on whether or when to sterilize a dog.
Hypothyroidism

Spay/neuter in dogs was found to be correlated with a three fold increased risk of hypothyroidism compared
to intact dogs. .

The researchers suggest a cause-and-effect relationship: They wrote: “More important [than the mild direct
impact on thyroid function] in the association between [spaying and] neutering and hypothyroidism may be
the effect of sex hormones on the immune system. Castration increases the severity of autoimmune
thyroiditis in mice” which may explain the link between spay/neuter and hypothyroidism in dogs.
Hypothyroidism in dogs causes obesity, lethargy, hair loss, and reproductive abnormalities.?”

The lifetime risk of hypothyroidism in breed health surveys was found to be 1 in 4 in Golden Retrievers'®, 1
in 3 in Akitas®™, and 1 in 13 in Great Danes®.
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Obesity

Owing to changes in metabolism, spay/neuter dogs are more likety to be overweight or obese than intact

dogs. One study found a two fold increased risk of cbesity in spayed females compared to intact females®’.
Another study found that spay/heuter dogs were 1.6 (females) or 3.0 (males) times more likely to be obese

than intact dogs, and 1.2 (females) or 1.5 (males) times more likely to be overweight than intact dogs®'.

A survey study of veterinary practices in the UK found that 219% of dogs were obese.?

Being obese and/or overweight is associated with a host of health problems in dogs. Overweight dogs are
more likely to be diagnosed with hyperadrenocorticism, ruptured cruciate ligament, hypothyroidism, lower
urinary tract disease, and oral disease®. Obaese doegs are mors likely to be diagnosed with hypothyroidism,
diabetes meflitus, pancreatitis, ruptured cruciate ligament, and neoplasia (tumors) 2.

Diabetes

Some data indicate that neutering doubles the risk of diabetes in male dogs, but other data showed no
significant change in diabetes risk with neutering®™.  In the same studies, no association was found between
spaying and the risk of diabetes.

Adverse Vaccine Reactions

A retrospective cohort study of adverse vaccine reactions in dogs was conducted, which included allergic
reactions, hives, anaphylaxis, cardiac arrest, cardiovascular shock, and sudden death. Adverse reactions
were 30% more likely in spayed females than intact fernales, and 27% more likely in neutered males than
intact males®,

The investigators discuss possible cause-and-effect mechanisms for this finding, including the roles that sex
hormones play in body's ability to mount an immune response to vaccination.®*

Toy breeds and smaller breeds are at elevated risk of adverse vaccine reactions, as are Boxers, English
Bulidogs, Lhasa Apsos, Weimaraners, American Eskimo Dogs, Golden Retrievers, Basset Hounds, Welsh
Corgis, Siberian Huskies, Great Danes, Labrador Retrievers, Doberman Pinschers, American Pit Bull
Terriers, and Akitas.® Mixed breed dogs were found to be at lower risk, and the authors suggest genetic
hetereogeneity (hybrid vigor) as the cause.

Urogenital Disorders

Urinary incontinence is common in spayed female dogs, which can occur soon after spay surgery or after a
delay of up to several years. The incidence rate in various studies is 4-20% %° % %7 tor spayed femates
compared to only 0.3% in intact females™. Urinary incontinence is so strongly linked to spaying that it is
commonly called “spay incontinence” and is caused by urethral sphincter incompetencee’g, though the
biological mechanism is unknown. Most (but not all) cases of urinary incontinence respond to medical
treatment, and in many cases this treatment needs to be continued for the duration of the dog’s life. "

A refrospective study found that persistent or recurring urinary tract (bladder) infections (UTis) were 3-4
times more likely in spayed females dogs than in intact females*!, Another retrospective study found that
female dogs spayed before 5 months of age were 2.76 times more likely to develop UTIs compared to
those spayed after 5 2 months of age."‘

Depending on the age of surgery, spaying causes abnormal development of the external genitalia. Spaxed
females were found to have an increased risk of recessed vulva, vaginal dermatitis, vaginitis, and UTls.*®

The risk is higher still for femaile dogs spayed before puberty.*®
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Pyometra (Infection of the Uterus)

Pet insurance data in Sweden (where spayin? is very uncommon) found that 23% of all female dogs
developed pyometra before 10 years of age"’. Bernese Mountain dogs, Rottweilers, rouqh-haired Collies,
Cavalier King Charles Spaniels and Golden Retrievers were found to be high risk breeds™. Female dogs
that have not whelped puppies are at elevated risk for pyometra®®. Rarely, spayed female dogs can
develop “stump pyometra” related to incomplete removal of the uterus.

Pyometra can usually be treated surgically or medically, but 4% of pPyometra cases ted to death**.
Combined with the incidence of pyometra, this suggests that about 1% of intact female dogs will die from
pyometra.

Perianal Fistulas

Male dogs are twice as likely to develop Eerianal fistulas as females, and spay/neutered dogs have a
decreased risk compared to intact dogs”

GermaqGShepherd Dogs and Irish Setters are more likely to develop perianal fistulas than are other
breeds.

Non-cancerous Disorders of the Prostate Gland

The incidence of benign prostatic hypertrophy (BPH, enlarged prostate) increases with age in intact male
dogs, and occurs in more than 80% of intact male dogs older than the age of 5 years*. Most cases of BPH
cause no problems, but in some cases the dog will have difficulty defecating or urinating.

Nautering will prevent BPH. |f neutering is done after the prostate has bhecome enlarged, the eniarged
prostate will shrink relatively quickly.

BPH is linked to other problems ot the prostate gland, including infections, abscesses, and cysts, which can
sometimes have serious consequences.

Orthopedic Disorders

In a study of beagles, surgical removal of the ovaries (as happens in spaying) caused an increase in the rate
of remodeling of the ilium (pelvic bone)"s, suggesting an increased risk of hip dysplasia with spaying.
Spaying was also found to cause a net toss of bone mass in the spine .

Spay/neuter of immature dogs delays the closure of the growth plates in bones that are still growing,
causing those bones to end up significantly longer than in intact dogs or those spay/neutered after
maturity®®. Since the growth plates in various bones close at different times, spay/neuter that is done after
some growth plates have closed but before other growth plates have closed might result in a dog with
unnatural proportions, possibly impacting performance and long term durability of the joints.

Spay/neuter is associated with a two fold increased risk of cranial cruciate ligament rupture®'. Perhaps this
is associated with the increased risk of obesity.

Spay/neuter before 5 V- months of age is associated with a 70% increased aged-adjusted risk of hip
dysplasia compared to dogs spayed/neutered after 5 12 months of age, though there were some indications
that the farmer may have had a lower severity manifestation of the diseass®. The researchers suggest “it
IS possible that the increase in bone length that results from early-age gonadectomy results in changes in
joint conformation, which could lead to a diagnosis of hip dysplasia.”
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In a breed health survey study of Airedates, spay/neuter dogs were signiﬁcamLy more likely to suffer hip
dysplasia as well as "any musculoskeletat disorder”, compared to intact dogss“, however possible
confounding factors were not controlled for, such as the possibility that some dogs might have been
spayed/neutered because they had hip dysplasia or other musculoskeletal disorders.

Compared to intact dogs, another study found that dogs neutered six months prior to a diagnosis of hip
dysplasia were 1.5 times as likely to develop clinical hip dysplasia.®®

Compar%d to intact dogs, spayed/neuterad dogs were found to have a 3.1 fold higher risk of pateliar
luxation.”

Geriatric Cognitive Impairment

Neutered male dogs and spayed female dogs are at increased risk of progressing from mild to severe
Qeriatric cognitive impairment compared to intact male dogs®. There weren't enough intact geriatric
females available for the study to determine their risk.

Geriatric cognitive impairment inctudes disorientation in the house or outdoors, changes in social
interactions with human family members, loss of house training, and changes in the sleep-wake cycle®®.

The investigators state “This finding is in line with current research on the neuro-protective roles of
testosterone and estrogen at the cellular level and the rote of estrogen in preventing Alzheimer's disease in
human females. One would predict that estrogens would have a similar protective role in the sexually intact
female dogs; unfortunately too few sexually intact femalte dogs were available for inclusion in the present
study to test the hypothesis*®

CONCLUSIONS

An objective reading of the veterinary medical literature reveals a complex situation with respect to the long-
term health risks and benefits associated with spay/neuter in dogs. The evidence shows that spay/neuter
correlates with both positive AND adverse health effecis in dogs. It also suggests how much we reallty do
not yet understand about this subject.

On balance, it appears that no compelling case can be made for neutering most male dogs to prevent future
health problems, especially immature male dogs. The number of health problems associated with neutering
may exceed the associated health benefits in most cases.

For female dogs, the situation is more complex. The number of healih benelits associated with spaying may
exceed the associated health problems in many (not all) cases. On batance, whether spaying improves the
odds of overalt good health or degrades them probably depends on the age of the dog and the relative risk
of various diseases in the different breeds.

The traditional spay/neuter age of six months as well as the modern practice of pediatric spay/neuter appear
to predispose dogs to health risks that could otherwise be avoided by waiting until the dog is physically
mature, or perhaps in the case of many male dogs, foregoing it altogether unless medically necessary.

The baiance of long-term health risks and benafits of spay/neuter will vary from one dog to the next. Breed,
age, and gender are variables that must be taken into consideration in conjunction with non-medical factors
for each individuat dog. Across-the-board recommendations for all dogs do not appear to be supportable
from findings in the veterinary medical literature.
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Determining the optimal age
for gonadectomy of dogs and cats

Margaret V. Root Kustritz, pvm, php, DaCT

lective gonadectomy of dogs and cats, most com-

monly performed as an OHE of females and castra-
tion of males, is one of the most common veterinary
procedures performed in the United States.! Increasing-
Iy dog owners and members of the veterinary profes-
sion throughout the world have questioned the optimal
age for performance of these surgeries or whether they
should even be performed as elective surgeries. The ob-
Jective for the information reported here was to provide
aveview of the scientific evidence, which could be used
by veterinarians to counsel clients appropriately on this
1ssue.

Traditional Age at Gonadectomy

Currently, most veterinarians in the United States
recemmend that elective genadectomy be performed
in dogs and cats at 6 to 9 months of age. However,
there does not appear to be any scientific evidence
to document that this is the optimal age. In fact, the
age at which pets have maditionally been spayed and
neutered has varied through the years and with geo-
graphic location. In the carly 1900s, OHF was per-
formed at 3 to 6 months of age and castration as carly
as 4 weeks ol age.” Over time., the recommended age
for clective gonadectomy of small animals increased
10 & 10 9 months of age. It has been hypothesized
that this was the result of an increasing popularity
of dogs and cats as pets as American citizens found
themselves with more disposable income. a subse-
quent desire by those pet owners for reproduction
contrel in their animals, and the intent of veterinar-
1ans 1o provide the safest possible anesthesia and sur-
gery for these new “family members.” Despite great
advances in anesthetic and surgical techniques and
multiple studies that provide evidence for the safety
of anesthesia and surgery in dogs and cats of younger
ages, veterinarians in the United States still cling to
the recommendation to perform gonadectomy at 6
to 9 months of age. with the added stipu n that
bitches and queens should be spayed hefore their
first estrus.

Tin some parts of the world, elective gonadectomy
is considered unethical and is strongly discouraged or
disallowed by professional veterinary associations.?
Elective gonadectomy is illegal in at least 1 country.?
In 1 article” published in Europe, elective gonadectomy

From the Department of Yeterinary Clinical Sciences. College of Vel-
erinary Medicine, University of Minoesota. Saint Paul. MN 55108,

ABBREVIATIONS
OHE Ovariohysterectomy
TCC Transiticnal cell carcinoma
CCL Cranial cruciate ligament
FLUTD Feline lower urinary tract disease
BPH Benign prostatic hypertrophy-hyperplasia

is decried as “the tool of despots and tyrants through-
out history.” and the author of that article claims that
gonadecromized dogs are “canine cunuchs, condemned
to live their lives in a physical and mental wilight.®
That author also questions how a profession that pub-
licly declares itself the guardian of animal welfare can.
with impunity, perform elective surgery on animals for
human convenience *

Cultural and personal factors. including religious
affiliation, ethnic background, intended working life of
the animal, urban or rural location of the household.
and literacy status, also may he associated with the like-
lihood that an owner will request gonadectomy for a
P('l SPL’('it‘s and sex also ])[H)’ a l‘Ul(", m r('lIUSPL'L'IiV("
surveys, cats are more likely to be spaved or castrated
than dogs. and bitches and queens are more likely to
have undergone clective gonadectomy than stud dogs
or tomcats. ** )

Surgical and anesthetic techniques for clective go-
nadectomy in clogs and cats of various ages are provided
in the veterinary literature ' The reported incidence
of postoperative complications in 1.016 dogs and 1.450
cats alter elective surgery was 6.1% and 2.6%, respec-
tively, with most of these considered minor problems,
including inflammation at the incision site and gastro-
intestinal wact upset.** Complications were more com-
mon in dogs that underwent surgery when they were
> 2 years of age.” In a study™ in which investigators
evaluated complications in 142 dogs undergoing OHE
performed by fourth-year veterinary students. incidence
ol intraoperative complications was 6.3% and incidence
of postoperative complications was 14.2%. Again, most
of these were miner. including sclf-resolving hemor-
rhage and inflammation al the incision site and gastro-
intestinal tact upset. In thar study," the high incidence
of postoperative complications was associated with an
increase in surgery time, which was in wrn positively
correlated with increasing body weight of the animal.
In studies'™"" in which incidence of intracperative and
postoperative complications for elective gonadectomies
performed at various ages was compared. the only com-

JAVMA, VoI 231, No. 11, December 1, 2007

Vet Med Today: Referance Poini 1665



‘m:Laura Sanborn To:Maria Kostrencich (12139781079)

plication assaciated with age at time of SUrgery was an
increased incidence of postoperative infectious discase
m dogs undergoing elective gonadectomy when they
were < 12 weeks old. This may have been an artifact
of the source from which dogs were recruited for the
study. 7

Societal Benefits of Elective Gonadectomy

The primary societal benefits of elective gonadec-
tomy in dogs and cats are fewer animals relinquished to
humane organizations aned the fact that a specitic ani-
mals contribution to pet overpopulation is minimized.
Multiple studies®'® have revealed thar sexually intact
dogs und cats are more likely o be relinguished 1o hu-
mane organizations than are those thar are gonadecro-
mized. In only 1 study? was it reported that there was
an increased percentage of gonadecromized animals
amnong those relinguished 10 humane organizalions,
anmimals in that study were relinquished for hbehavioral
reasons, and it was considered likely that they had been
gonacdectomized as a possible treatment for behavioral
problems, but with no subsequent improvement after
surgery.

Millions of dogs and carts are euthanized ar humane
organizanons annually in the Umited States, with esn-
mates of 5.4 to 9.1 million dogs and 5.7 to 9.5 million
cats euthanized in 19090.222* Crude estimates of annual
death rates in dogs and cats are 7.9% and 8 3%, respec-
tively?! Statistics from humane organizations hous-
ing at least 100 animals/y, combined with these death
rates, suggest thar < 400,000 degs and cars should he
cuthanized at hwmane organizations annually.?® No( all
animals euthanized at humane organizations are eutha-
mzed because of overpopulation®; however, the afore-
mentioned study?® indicates that > 2 million dogs and
cats were euthanized at those shelters alone and sub-
stantates the loss of animal life and stress to workers at
humane organizations associared with overpopulation
ol dogs and cats in the United States.

Sexually intact animals adopted from huniane or-
ganizations may be returned or may reproduce, both
of which would repopulate those sheliers. In 1 study,®
36.4% of relinquished animals were from anwantec lit-
lers. In a survey? of dog- and cat-owning houscholds
in the United States, 569% of 154 canine litters and 68%
ol 317 [ehne litters were unplanned. There is a lack of
knowledge about reproduction among anilnal owners;
the most conunon reason reported for the unplanned
canine litters was that the owner did not know the bitch
was in heat.*' Up to 57% of bitch owners were unaware
that bitches may cycle twice each year, up to 83% of cat
owners were unaware that queens are seasonally poly-
estrous, and up o 619% of dog and cat owners were not
certan or truly believed that their pet would be better i
it had a litter before OTITE was performed 272

Owners that 'ddopt animals from humane or-
ganizations routinely sign a spay-neuter contract.
However, compliance with such contracts is typically
< 60%.3% Up to 90% of veterinarians support man-
datory gonadectomy of dogs and cats prior ro adop-
rion.>® Few venues exist for cducaring veterinarians
in early-age gonadectomy of dogs and cats, with most
being sell-taught.?*! Enhanced training of velerinari-
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ans in carly-age gonadectomy and pediatric anesthelic
techniques, mandatory gmmdﬁclm-ny of dogs and cats
prior to adoption, and increased ecducation of dag and
cat ewners about small animal reproductive physiol-
ogy can only be of benefit in addressing these sacietal
issues.

Benefits and Detriments of Elective
Gonadectomy for Behavioral Concerns

Sexually dimorphic behaviors are those most com-
monly displayed by 1 sex, with mounung and urine
spraying as primary examples.’” Aggression may be a
sexually dimorphic behavior. Most commonly, only
those forms of aggression associated with the presence
of females in estrus (aggression between feinales or be-
tween males housed with those females) are considered
seaually dimorphic. Gonadectomy and the subscquertt
decrease in gonadal steroid hormenes have been cor-
related with a decrease in sexually dimorphic beluay-
iors. 58 Jikelihood that gonadectomy will impacr
sexually dimorphic behaviors is not correlated with du-
ration of the problem behavior and may or may not be
associated with prior sexual experience of the affected
animal “*¢-#* Trainability of werking dogs is not al-
rered by gonadectomy and does not vary wirth age of the
dog at ihe ume of gonadectomy.»

Sexual behavior of male carts makes rhem extrem ely
undesirable, and often unsale, houschold puts. A de-
crease n sexually dimorphic behaviors after castration
ol male cats is an exiremely powerful benefit of clective
gonadectomy Sexual behaviors of queens, hitches, arcl
stud dogs, although still possibly undesirable. are less
commeonly so severe as to make these animals unten-
able as houschold pets.

Nensexually dimorphic behaviors are not typi-
cally allected by gonadectomy. Qne large-scale study®
of dogs revealed a possible increase in nois Phobias
aned decrease in se paration anxicty and submissive ari-
nation associated with gonadectomy performed before
the dogs were 5 months old

An increase in reactivity toward humans with
strange (unfamiliar) dogs and in aggression toward
family members has been reported after OHE of bitches
in several studies ¥ The reason for this possible ten-
dency has not been detined but may be attribuatable to
a decrease i estrogen and oxylodin concentralions.,
both of which may exert antianxiety etfects in some
species.® This tendency also may be a breed-specific
phenomenon.

Cognitive function may be altered by gonadectomy.
Comparison of the progression of cognitive dystunction
in sexually intact and castrated male dogs revealed a
slowing of progression in sexually inract males.* Sam-
ple size was small in that stady, with only 6 dogs in the
sexually intact male group. Androgen deprivation has
been associated with inereased auryloid deposition in
brains of humans and rodents and with decreased Sy~
apses in brains of rodents and nonhwinan primates.®
However, in a study® in which investigators directly
examined brain tissue for DNA damage, a significantly
greater percentage of neurons had extensive DNA dam-
age in sexually intact Beagles than in castratecl Beagles
between 9 and 10.5 yeurs of age.
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Benefits and Detriments of Elective
Gonadectomy for Various Conditions

Several conditiens in dogs and cats can be impact-
ed by elective gonadectomy, including neoplasia and
orthopedic diseases. Knowledge of the benefits and det-
riments associated with clective gonadectomy enables
veterinarians to provide the best counsel to clients and
also 1o promote animal health.

Mammary gland neoplasms—Mammary gland
neoplasms are the most common tumors of female
dogs, with a reported incidence of 3.4%, and they are
the third most common tumors of female cats, with a
reperted incidence of 2.5%.51 5 Mammary gland nco-
plasms are the most common types of malignant tumors
in dogs.” Mean percentage of manmary gland wmors
in female dogs that are malignant is 50.9%.%55% |y fe.
male cats, > 90% of mammary gland tumors arc malig-
nant.”* Metastases ave reported in up to 77% of dogs
with mammary gland carcinomas, with the lungs being
the site of metastasis in 30.8% of affected dogs.“'o n
1 study® 59.7% of dogs in which a mammary gland
tumor was diagnosed were cuthanized at the lime of
diagnosis.

Increasing age and breed are risk [actors [or devel-
opment of mammary gland neoplasins, with a mean
age at diagnosis of approximately 10 years in dogs and
cats 224 Breeds reported to be at increased risk for
developing mammary gland tumors include the Boxer,
Brittany, Caocker Spaniel, Daclhishund, English Setter,
Imglish Springer Spaniel, German Shepherd Dog, Mal-
tese, Mintature Poodle, Pointer, Toy Poodle, and York-
shire lerrier. Cart breeds reported to be at increased risk
of tumor development are the Japanese domestic breeds
and Siamese (Table 1) 526465

Maintenance of sexually intact starus is a major
risk factor for development of mammary gland wumors
in dogs and cats.®™ Qverall, sexually intacr dogs and
cats have 7 times the risk of developing mannnary
gland neoplasms when they get older, compared with
the risk for spayed dogs and cats.*” Compared with the
incidence in sexually intacr dogs, dogs spayed hefore
their first estrus have a 0.5% risk, dogs spayed after 1
estrus have an 8.0% risk, and dogs spayed atrer 2 es-
rous cycles have a 26.0% risk of developing mammary
glancd neoplasms when they get older ™ Ilowever, per-
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forming an OHE may c¢ven have a substanrial sparing
effect in older dogs, with a reduced but still evident re.
duction for mammary pgland neoplasms in dogs spaved
as late as O years of age ®

An cxact causc-and-cffect relationship between
sexually intact status and mammary gland neoplasia
has not been defined Estrogen and progesterone have
direct and indirect stimulatory effects on mammary
gland tissue, and receptors tor both harmones have
been identified in normal and neoplastic mammary
gland tissues.®" In 1 report,™ it was suggested that
mammary gland neoplasms may be more likely to de-
velop in bitches that had overt pseuadopregnancy more
than 3 times during their life, which would suppuort the
hyporthesis rhar there is a hormonal effect or a direct ef-
fect of malignaut ransformation of mietabolically active
mamimary gland tissue.

Prostatic neoplasms—The reported incidence of
prostatic tumors in dogs is 0.2% to 0.6%, ancd pros-
tatic neoplasms in dogs are almost always malignant
adenocarcinomas. > There is neoplastic ditterentia-
tion in tissues of ductal or urothelial origin. which
are androgen-independent ussues.”® However, cuas-
trated dogs are at an increased risk for development
of prostatic neoplasnis, with the increase in risk rang-
ing from 2.4 to 4.3 times that ot sexually intact male
dops (Table 2).72™7 Mean age of dops at diagnosis
is approximately 10 years, with slightly younger cdogs
having prostatic adenocarcinoma with merastases to
bones. ™77 An exact cause-and-cffect relationship has
not been defined, but it has been suggested’™ that de-
privation of androgens does not act to initiate neopla-
sia; rather, androgen deprivation permirs progression
ot discase.

Other types of tumors—Testicular tumors are the
second most common umor type in dogs, with a re-
ported incidence of 0.9%.» Mean age of dogs at diag-
nosis is approximately 10 years. #2647 Maost tumors are
readily diagnosed during physical inspection. Malig-
nancy is considered low for all types of (esticular tu-
mors; theretore, castration is curative.*

Ovarlan and urerine mwmors are UNCOMINAN in
dogs and cats. Although malignant tamors of hoth tis-
sues have been reported, metastasis is rare and OHE 1s
curative in most situations =5+

Tabla 1+ Benefits and detrirments of OHF far various conditions in fernale: cats.
Substantial Specific
Condition Incidence morhidity? breeds at risk?
Benofits .
Mammary gland neoplasms  2.5% in all cats; greatly Yes Yes*®
reduced whern spayed
betore tirst estrus
Ovarian or ulerine wimors Low No No
Pyainietra Inerzases with age No No
Dotritnonts
Complications of surgory 2.6% No h
Obesity High No No
FLUTD 0.6% No Nao
Diabetes meallitus 0.5% No Yest
*Japanese domestic breeds and Siamese. |Burmese.

JAVMA, Vol 231, No. 11, Decamber 1, 2007 Vet Mad Today: Reterance Paint 1667



‘m:Laura Sanborn To:Maria Kostrencich (12139781079)

Table 2
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Benefits and detriments of gonadectarmy for various conditions in roale

dogs.
Substantial Specific
Condition Incidence morbidity? breeds at risk?
Benetits
Testicalar neoplasms 0.9% ) No No
BPH or prostatitis 7h% 80% by 6 years of aqge Nao No
Datiimeants :
Complications of surgery 6.1% No No E
Prostatic ncoplasms 0.2% 06% Yos No i
TCC <~ 1% No Yes* i
Osteosarcoma 0.2% Yes Yest :
Hemangiosarcoma 0.2% Yes Yest
CCL rupture 1.8% Yes Yes§&
Obesity 2.8% No YesH
Diabetes mielilus 0.5% No Yesy

White Terricr, and Wire Fox Ters

Sheepdog

*Airedale Terrior, Beagle, Collie, Scottish Terrior, Shatiand Sheepdog, West Highland
- tDoberman Pinscher, Great Dane, lrish Setter, Ivish
Walfhound, Rettweilar, and Saint Bernard. tBoxor, English Sotter, German Shapherd Dog,
Golden Retriever, Great Dane, Labraclor Retiiever, Pointer, Poodic, and Sibarian Husky.
SAkita, American Staffordshire Terrior, Chiesapcake Bay Rotriever, Gorman Shepherd Dog,
Golden Ratriaver, Labiradar Refriaver, Mastiff, Naapalitan Mastiff, Newfaundiand, Poadle,
and Saint Barnard. IBaagla, Cairn Terriar, Cavaliar King Chartes Spanial, Cockar Spanial,
Dachshiund, Labrador Ratriaver. $Airadale Tarriar, Cocker Spaniel, Dachshund, Doberman
Pinschor, Golden Retrievor, lrish Setter, Miniature Schnauzaor, Pomaranian, and Shotland

Tl]c most comirion tunor L)[ l;llC Lll‘il’l'Ar)J Lract ()r
dogs is TCC of the bladder™% Overall incidence of
TCC in dogs is reported o be, at most, 1% of all ma-
lignant tumors ® Breeds at increased risk tor develop-
ment of a TCC include the Airedale Terrier, Beagle,
Collie, Scottish Terrier, Shetlanc Sheepelog, West Higla-
land White lerrier, and Wire Fox lerrier (lable 3).%
Gonadectomized animals have a risk for development
ol TCC approximately 2 to 4 (imes that of sexually in-
tact animals.®#* An exact cause-and-effect relationship
has not been delined.

Osteosarcoma is a highly malignant wumor, with
a reported incidence of 0.2% ¢ Risk of development
of osteosarcoma increases with age and may increase
with increasing body weight."'*" Breeds reperted to be
at increased risk for development of an osteosarcoma
include the Doberman Pinscher, Great Dane. Irish Set-
ter, Irish Wolfhound, Rottweiler, and Saint Bernard 9192
In 1 study®® in which historical data that consisted of
owners’ assessments of hody condition score and bhody
wetght were used for analysis, inadence of osieosar-
coma was not corrvelated with body weight. However,
owner assessiment of body condiuon score is poorly
correlated with veterinarian assessment of body condi-
tion score.”

Gonadectomy can increase the risk of development
of osteosarcoma by 1.3 to 2.0 1imes.®9% In 1 study® in
which investigators evaluated 683 purebred Rottwei-
lers, there was a significant increase in the incidence
ot osteosarcoma in female and male dogs thar had un-
dergone gonadectomy when < 1 year of age, however,
the overall incidence of osteosarcoma in this popula-
tion of dogs was much higher than thet in the general
population, which suggested a heredirary component.
Farthermore, life span ot dogs did not differ {(mean +
5D life span of sexually intact and castrated male dogs
was 93 + 2.5 years and 9.2 + 2.5 years, respectively)
or was noliceably increased (mean’ life span in sexu-
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ally intact and spayed female dogs was 7.5 L 2.4 years
and 9.8 % 2.4 years, respectively) in gonadectomized
dogs.” An exact cause-and-effect relationship has not
been defined.

Hemangiosarcoma is the most commmnon carciac ta
mor in dogs, with a reported incidence of 0.2%.% Breeds
at increased risk for development of hemangiosarcoma
include the Boxer, English Setter, German Shepherd
Dog, Golden Rerriever, Grear Dane, T.abrador Rermriever,
Pointer, Poodle, and Siberian Husky, with large breeds
(in general) at increased risk. compared with the risk for
small breeds ™ For both cardiac and splenic hemangio-
sarcoma, relative risk is increased for gonadecromized
animals, with spayed females reportedly having 2.2 times
rhe risk of splenic hemangiasarcoma and 5 rimes the risk
of cardiac hemangiosarcoma, compared with the risk for
sexually inract females, and castrared males having 2.4
tines the risk, compared with the risk for - sxually intact
males.”® An exact cause-and-effect relationship has nor
been defined.

Orthopedic ahnm-mali|'ies——l-‘osn-nmﬁnpausal wom-
en or those who have undergone OHE have explicit con-
cerns about osteoporosis. 1lowever, there is no decrease in
muneral density of bone in degs after QHE .2 1!

Timing of closure of the physes of long bones
is controlled in part by gonadal hormones. In both
dogs and cats, gonadectolny at any age prior to phy-
seal closure delays that closure and is associated with
statisrically sigmificant, although nort readily visible
or clinically relevant, lengihening of associated long
bones 10 1%  owever, no specific correlation has
been found hetween age at ponadectomy and incidence
of leng-bone fractures, including physeal fractures.>s
In 1 study '™ there was an increase i the incidetice
of capital physeal fractures in the femurs of castrated
male cats; however, the cats with fractures were also
overweight.
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Table 3—Benefits and detriments of OIIL for various conditions in fermale dogs.

of age

Substantial Specific
Condition Incidence morbidity? breeds at risk?
Benetits
Mamimary gland ncoplasms 3.4% in all dogs; greatly Yos Yos™
reduced when spayad
hefare first astrus
Ovarian or uterina fumors Low No No
Pyometra 15.2% by 4 years of age; Yoz Yost
23% 1o 24% by 10 years
of age
Detriments
Complications of surgery 6.1% No No
Agyression Variable Potentially Yest
TCC < 1% No Yess
Osteosarcoma 0.2% Yes Yesli
Hemangiosarcoma 0.2% Yes Yesyf
CCL rupture 1.8% Yes Yeu#
Obasity 28% No Yas**
Diahetes meliitus 5% No Yestt
Urinary incantinence 49% 20.0% Yosit

spayecd at << 3 months

Galden Retri
#Akita, Amer

*Boxer, Brittany, Cocker Spanici, Dachshuni, English Sefter, English Springer Spanial,
Germian Shepherd Dog, Maltese, Miniatire Poadle, Pointer, Toy Poadle, and Yorkshire
Tertior. tBernese Mouontain Dog, Cavalier King Charles Spaniel, Chow Chow, Collie, English
Cogckar Spaniel, Golden Retriaver, Rottwailer, and Saint Barnard. $English Springar Spaniel
$Airedala Tarriar, Beagie, Collie, Scottish Tarriar,
White Tarriar, and Wire Fox Tarvier. iDobarmian Pin
Woalfhound, Rattweilar, and Saint Barnard. fiBoxer,
ver, Great Dane, Labrador Retriever, Pointer, Poodie, and Siberian Husky.
i Staffordshire Terrior, Chesapcake Bay Retrievar, German Shephord Dog,
Galden Retriaver, Labrador Retricver, Mastiff, Neapolitan Mas
and Saint Bernard. **Beagle, Cairn Terrier, Cavalier King Charles Spanicl, Cocker Spaniol,
Dachishund, and Labrador Retriever. ttAircdale Torer,
Doharman Pinscher, Goldenr Retriavar, Irish Sattar, Miniatire Schnauzar, Pomaranian,
and Shattand Sheapdog. tiBoxear, Doberman Pinschar, Giant Schnauzear, Irish Setter, Ol
English Shaapdag, Rottwailar, Springar Spaniel, and Waimeraner.

Shatland Shaapdog, Wast Highland
char, Great Danea, Irish Seffer, Irisl
English Setter, Garman Shephard Dog,

, Newfaundiand, Poodic,

Cocker Spanicl, Dachishunil,

Hip dysplasia is a hereditary condition in dogs that
affects females and males with equal frequuency and can
be controlled (1o some extent) by environmerntal fac-
tors, including diet. ™! The reported incidence of hip
dysplasia is 1.7%, with an increased incidence in large-
and giant-breed dogs, most particularly in the Chesa-
peake Bay Retrniever, English Setter, Gernian Shepherd
Pog, Golden Rerriever, Tabrador Rerriever, Samoyed,
and Saint Bernard breeds. 2 In 1 large study® of 1.842
dogs, there was an increased incidence of hip dysplasia
in dogs spayed or castrated prior to 5 months of age;
however, it was not clear whether the diagnosis of hip
dysplasia was confirmed by a veterinarian in all allected
dogs.

" Rupture of the CCL is more common In women
than in men and may be more likely to occur during
certain phases of the menstrual cycle, which suggests a
honnonal effect on joint stability *** Dog breeds report-
ed 1o be at increased risk of CCL rupture include the
Alkita, American Stattovdshire Terrier, Chesapeake Bay
Retriever, German Shepherd Dog. Golden Retriever,
Labrador Retriever, Masrtiff, Neapelitan Mastiff, New-
foundland, Poodle, Rouweiler, and Suaint Bernard, 1+113
Reported incidence of CCT. ruprure is 1.8%, and it re-
portedly is more prevalent in gonadectomized [emale
and male dogs than in sexually intacr dogs " An ex-
act cause-and-effect relationship has vot been defined,
but heredity plays a rele in the predisposition toward
CCL ijury, as nright body weight and bady condition
score. 1o my knowledge, there have been no studies for
which the rvesults would implicate alterations in phy-
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seal closure with subsequent asynchrony of long-hone
growth and abnonmalities in joint formation as a cause
of CCL rupture in dogs.!15118

Obesity—Obesity is the most common nutritional
disorder of dogs und cats, with = reported incidence of
2.8% among the enure dog population.!*? 1t is a multi-
factorial problem. Risk factors include breed. with an
increased incidence of obesity in Beagles, Catrm Te
riers, Cavalier King Charles Spanicls, Cocker Span-
icls, Dachshunds, and Labrador Retrievers: housing;
ncreasing age®s ownership by an overweight persan
or a person 2 40 years old: and, possibly, sex of the
dog. 11 122

The most commonly reported risk factor for obe-
sity is gonadectomy, with spayed or castrated cdogs anc
cars much more commonly designated by veterinar-
ians as being overweight or obese. compared with the
welght designations for sexually intact animals, 121 127
In 1 stady' 349 of castrated male and 38% of spayed
femule dogs were considered overweight or obese. It is
unclear whether age ar rhe time of gonadectomy has
an effect om subsequent obesity Studies*0a10 jy, dogs
failed to detect differences in food intake, body weight,
or depth of back fat when comparing dogs gonadecto-
mized at 7 or 8 weeks of age and dogs gonadectomized
at 7 months of age. A retrospective atudy'" of 1,842
dogs revealed a decrease in the imncidence of obesity 1
dogs gonadectomized prior to 5 months of age when
compared with those gonadectomized at » 5 months of
age. Similarly, although cars are more likely than dogs
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to hecome obese after gonacdectomy, no correlation has
been found between age at gonadectomy and final body
weighr or amaount of body far.*

Meclabolic rate decreases aller gonadectomy 1n
cars. 12120 A cause-and-effect relarionship berween go-
nadectomy and obesity in dogs is less clearly defined.
Spayed female dogs have an increase in food intake and
ncrease in indiscriminate appetite after OIE, com-
pared with those of sham-operated or age-matched
control dogs *+17° Lstrogen may act as a satiety factor,
which would explain these changes.!?* This does not
acddress the correlation between obesity and castration
in male dogs. In both dogs and cats, obesily is not a
mandatory consequence of gonadectomy; instead, it is
controllable with an appropriate diet, feeding regimen,
and exercise regimen.i®

Urinary tract clisordcrs—Spnyed female dogs re-
portedly have an increased risk of developing urinary
tract infections ™ A cuuse-and-ellect relationship has
not heen detimed.

Female dogs spayed belore onset of puberty may be
more likely to maintain a Jjuvenile or recessed vulva. In
1 study,'** bitches spayed at 7 weeks of age had a vulva
with a more immarure appearance, compared with rthe
vulva in bitches apayved ar 7 monrhs of age. Itis rhe au-
thor’s experience that biches spayed as adualts will have
vulvar atrophy, which achieves the same result. A juve-
nile valva in an otherwise healthy dog is of no clinical
relevance. Overweight bitches with a recessed vulva,
especially those with concurrent urinary incontinence,
are more likely to develop perivalvar dermatitis.

Male dogs castrated at 7 weeks of age had less pu-
nile development than did dogs castrated when they
were older ' Male cats castrated before onset of puberty
may have a decreased ability to extrude the penis.!3*1%
Clinical relevance ot this phenomenon is not known.

Feline lower urnmary twract discase is a syndrome
consisting of hematuria, dysuria or pellakiuria, and pos-
sible urethral obstruction and is most comumonly clas-
sifiecl as idiopathic. The reported incidence of TLUTD
is 0.6%.'* Despile numcdrous vehemently declared
anecdotes of an increase in the incidence of urethual
obstrucrion in male cats castrated when young, namer-
ous studies 45 have failed to detect a correlation he.
ween gonadecromy of cats at any age and a decrease
it diameter of the urethra or an increase in incidence
of FEUTD, with or without urethral obstracrion. n |
large study ' investigators identified gonadectormny as
a risk factor for development of FLUTD in both female
and male cats and also identified an increased risk of
development of FILTD in overweight or obese cats. In
that study, sexually intact female cats had « relatively
reduced risk for development of FLUTD.

Urethral sphincter mechanism incompetence,
formerly known as estrogen-responsive urinary in-
continence, is a common problem of spayed temale
dogs.!*7 12 The condition is evident with equal frequen-
¢y in ovariohysrerectomized or ovariectomized female
dogs, with the reporied incidence ranging from 4.9%
1o 20.0%."*128 110 Styudies!™ ! have failed 16 detect a cor-
relation between age at time of OHE and likelihood of
developing incontinence. In a study™® of O83 female
dogs, bitches were significantly less likely to develop
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incontinence when spayed at > 3 monrths of age. Other
risk fuctors include body weight, with dogs weighing
= 20 kg (44 1h) at increased risk: breed, wirh Boxer
Doberman Pinschers, Giant Schnauzers, Irish Setters,
Old English Sheepdogs, Rotrweilers, Springer Spar
icls, and Weimneraners at increased rick and Labrador
Retrievers at decreased risk in European stadies: and
urethral length or resting position of the urinary hlad-
der,BTRONRIE A L exact cause-and-ellect relationship has
not been defined, with research currently focusing on
altered gonadotropin secretion after gonadectomy, #6150
Iypically, urethral sphincrer mechanism incompetence
is easily controlled with medical ireatments.

Adrenal gland discase—To the authors knowl-
edge, there are no reports of an increase in the incidence
of adrenal gland disease associated with sexually mtact
status in dogs and cars. In rthe Umired Srates, almosr all
ferrets are gonadeciomized when extremely young; the
incidence of adrenal gland disease in ferreis is higher
in the United States than in European countries where
ferrets are not routinely spayed or castrated !®11%2 [y 1
study'® in Europe, a cdrrelation was detected between
age at gonadectomy and age at onset of adrenal gland
discase, with ferrets gonadectomized at a younger age
having clinical signs of adrenal gland disease carlier in
lite. Sexually intact ferrets also have aclrenal gland dis-
ease.'® Possible causes for this include lack of down-
regulation of sex steroids or an increase in circulating
concentrations of gonadotropins that causes adrenal
gland hyperplasia and yossibly contributes to neoplas-
tc translormation. 15413

Pyometra—Incidence of pyometra in dogs and cats
in the United States has not been reported, perhaps be-
cause of the prevalence of OHT in these species betore
they reach an age when they would be likely to develap
pyomerra. In other countries, 15.2% and 23% to 249% of
bitches developed pyometra by 4 and 10 vears of age,
respectively 17158 Pyometra 1s more comnion in nullipa-
rous bitches than in bitches with a history of carrying
a pregnancy successfully to term.'™15° There is a sig-
nificant likelihood that cats will have clinical evidenc
of uterine disease when queens reach 5 years of age. '™
Dog breeds reported 10 be at increused risk of develop-
ing pyamerra include the Bernese Mounrain Dog, Cava-
lier King Charles Spaniel. Chow Chow, Collie, English
Cacker Spaniel, Golden Retriever, Rottweiler. and Saint
Bernard 2% In animals with pyonietra, OHE is cura-
tive. with reported mortality rates of 09% to 17% in dags
and 8% in cats 1oh162

Nenneoplastic prostatic cisease—Benign  pros.-
tatic hypertrophy-hyperplasia is 2 common disorder in
sexually intact male dogs. Tn 1 study,'s investigators
evaluated male dogs. Of 300 sexually intact male dogs.
231 (63.4%) had BIPH; all castrated male dops in thart
study had profound prostatic atroplyy. Development of
BPH is positively correlated with age. !5+ o6 By 2.4 vears
of age, half of all sexually intact dogs will have histe-
logic or clinical evidence of BPH. with the incidence
increasing to 75% to 80% by 6 years of age and 93% to
100% by 9 years of age. 184168167 {iy addition. BPH predis-
poses dogs 10 prostatitis.®® Neither BPH nor prostariris
is commonly associated with substantial morbidity, and
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castration is an integral part of the treatment of both
conditions. 169170

Endocrine disorders—1lhe reported incidence of
diabetes mellitus in dogs is 0.5%."7 Risk factors include
breed, with Miniature Poodles, Miniature Schnauwzers,
Pugs, Samoyeds, and Toy Poodles at increased risk;
sex, with female dogs more commonly affected than
male dogs; and increasing age.'” 7 In | study,'”” a pos-
sible increase in the risk of developing diabetes mel-
litus was detected in castrated male dogs; however,
it was not defined whether this could have been as
sociated with obesity in these animals. In cats, the re-
ported incidence of diabetes mellitus is 0.4% and risk
lactors include breed, with Burmese cats at increased
risk: sex, with males at increased risk; and increasing
age. 7 Gonadectomized male and female cats have
an increased risk, with gonadectomizecd cats having 8.7
times greater odds of developing diabetes mellitus than
tor sexually intact cats 3

The incidence of hypothyroidism in dogs is 0.2%
to 0.3% 470177 A breed predisposition has been described
for the Airedale ‘terrier, Cocker Spaniel, Dachshund,
Doberman Pinscher, Golden Retriever, Irish Setter,
Miniarure Schnauzer, Pomeranian, and Shetland Shec—‘p-
dog breeds.!"!"” Those studies’’®!"7 have revealed an
increased risk of development of hypothyroidism for
spayed female and castrated male dogs, compared with
the risk for sexually intact dogs. A cause-and-ettect re-
lationship has not been defined. Hypothyroidism typi-
cally is easily controlled with medical treatment.

Life span—TLile expectancy at birth [or women in the
Thvited Srares is 80.4 years, whereas that for men is 75.2
yeurs.”® Resulls for dogs vary, ™5 with fenules living
lenger than males in some studies and the reverse being
found in other studies. Negative correlations have beer
detected between body weight and longevity and between
height and longevity in dogs.' Several studies' '™ have
revealed an increase in longevity lor gonadectoniized ani-
mals when compared with that for sexnally intact animals.
In sockeye salmon, life span is significantly longer in fish
castrated] before gonaclal development.*® Results of these
studies argue against the evolutionary theory, which holds
that it is not prudent tor a population to carry incivichuals
that have aged past reproductive usefulness.™ In dogs and
cats, this may be a reflection of enhanced care of animals
by owners who have made the investment of surgery or a
decrease in risk-associated behaviors (such as roaming) i
gonadectomized animals.

Conclusions
——————

Tlow does a veterinarian reconciie ail of rhese data
o make the best pussible recommendation regarding
optimal age ar which o neuter male and female dogs
and cats? The author provides the following assertions:

® Animals housed at humane socictics should be
treated as a population. Societal benefit resulting
from gonadeciomy of unowned dogs and cats 1n
the United States outweighs all other concerns.
Male and female dogs and cats should be spayed
or castrated before heing offered for adoption hy
humane organizations.,

JAVMIA, Vol 231, No. 11, Decamber 1, 2007

13:00 01/31/08GMT-08 Pg 08-12

- Pers should be considered individually;, with the
understanding that for these pets, population con-
trol is a less important concern than is healtl of
cach animal. Dogs and cats should be maintamed
as household pets. Responsible owners should en-
sure that their pets are provided appropriate arnd
regularly scheduled veterin ary care.

¢  The behavior of most sexually mtact male cata
makes them undesirable or dangerous as pers. Be-
cause castration substantially reduces these sexu-
ally dimorphic behaviors, it'is recommended that
all male cats not intended for breeding be castrated
prior to puberty and that all breeding males be cas-
tratec as soon as their use as a hreeding male has
ceased.

. For female cats and male and female dogs, veteri-
narians and owners must consider the benelits and
detriments of gonadectomy for each animal { Tables
1-3). Factors to be considered include incidence of
various conditions associated with gonm:lectouly;
degree of morbidity, with substandal morbidity de-
fined as a condition prevalent in » 1% of the popu-
lation, associated with = 50% of the malignancy or
mortality rates, or not easily controlled by noninva-
sive treatiments or good hushandry: breed; and in-
tended working or breeding life of each animal.

As an example, consider a discussion between a
veterinarian ancd the owner of an &-week-old temale
Labrador Rertriever that is not intended for breeding.
This dog would benelit grealy [rom OHE before her
first estrus as a means of preventing mammary
tumors, which are extremely commen and caus
stantial morbidity (Table 3). Because of her breed, det-
riments of OHT include an increased predisposition to
CCL injury, hemangiosarcoma, and obesity. However,
there is a low incidence of hemangiosarcoma, and obe-
sity can be readily controlled with good husbandry,
which leaves CCL injury as the most mportant possi-
ble detriment. Because the incidence of CCL rapture is
lower than that of mammary gland neoplasia, a veteri-
narian may choose 1o recommend OHE and cducate the
owner about maintenance of optimal hody concition
and other management techniques that will minimize
potential tor CCL injury. An OHE should be performecd
before the dogs first estrus. To muninuze the potential
tor developmient of urinary incontinernce, the veterinar-
ian may choose ro wait to perform rhe OHE unril after
the dog has reached 3 months of age.

the informartion provided here on the risks and det-
riments of gonadectomy is not intended to prowote or
to minimize the importance of gonadectomy as a means
of conrolling animal populations or possible impacis
on animal health or behavior of a specific animal. The
vererinary profession recognizes the need for individual
assesainent of risk and benefit when evaluating vaceina-
tion protocols for animals. Tilucidation of the genome
in various species may lead to individualized diagnostic
and treaument plans for cach animal in the future. Lt
behiooves us as veterinarians dedicated to the pProvision
of the best possible care for animals to educate chents
ancl evaluate each animal caretully when making rec-
ommendations regarding gonadectomy.

Vat Mead Today: Reference Point 1671



‘m:Laura Sanborn To:Maria Kostrencich (12139781079)

s

s

W

ho

Daniels R, Canine Companions [or Independence, Delaware,
Chio: Personal communication. 2002,

Habn KA, Vonderhaar MA . Teclaw RE An epidemiotogical evali-
uation of 1202 dogs with testicular neoplasia (absuh, J Vet Intern
Moed 1992:,6:121.

References
e —

Greenfield CL, Johnson AL, Schacfler DJ. Treguency of use of
varions procedares, skaibls and areas of knowledge smong veier
manans i private small anual exclusive or predominant prac-
tice and proliciency expected of new veterinary school graclu-
ates. J Am Vet Med Assoc 2004:224:1780-1787.

Salmeri KR, Olsou PN, Bloomberg M3, Elective gonadectomy in
dogs: a veview. J Am Vet Med Assoc 1991;198:1183 1192,
Gunzel-Apel AR. Early casuation of dogs and cats [rom the
powit of view of anvmal welfave. Disch Tierarzt! Wochenschr
1908:103:05-08.

Colley DJ. Sexual mutilation. Vet Trnes 1998, Dec:34.

Eze CA, Eze MC. Castration, other management practices and
vacio-vconowic implications for doy keepers in Nawklha arvea,
Cuugu State, Nigeria. Prev Vot Med 2002;55:
Maunning AM, Rowan AN. Companion animal demographics
and sterilization status: vesulis [rom a survey in [our Massactiu
sells Lowns. Anrhrozeos 1992:5:192-201.

Malilow JC. Fstonation of the proporiions of dops and cats iai
are swrgically sterihzed. J Am Vet Med Assoc 1999:215:040 643,
Alexander SA. Shane 5SM. Characteristics ol animals adoptect
from an anad conirol center whose owners conplied wiith
spaying/uiculering, prograni. J Am Vet Med Assoc 1994,205:47 2—
478,

New JGosalman MD, Searlett JM, er al. Shelter velingmshmeni:
charactetistics of shelter-relinguished anumals and their own-
evs comparedd with animals and thieir owners i UIS pei-owiing
houscholds. J Appl Apun Welf Sci 2000,3:179 201,

Howe LM. Surgical methods of contraception and sterilization
Fherogenotigy 2000,00:300 500,

Howe LM. Prepubertal gonadectomy in dogs and cats—part 1.
Compend Contin Fdus, Pract Vet 1990 21:103-111.

Howe LM. Prepubertal gonadectomy in dogs and cats—part 11,
Commpend Contin Fdue Pract Vor 1960 21:197 201

Potlari FL, Bouncw BN, Bamscy SC. ¢t al. Postoperative com-
phications ol clective surg, ~ i dogs and cars deterninesd by
oxamining clecuronic and paper medical records. J Am Vet Med
Assae 1990208 1882-1880.

Burrow R, Baltchelor D, Cripps [ Complications obscrved dur-
ing ancd alter ovariohysterectonty of 142 bivches ata selerinasy
teaching hospual. Vet Ree 2005.157 8295333,

TTowe LM. Short-term resutts and complications ol prepubertal
gonadectomy i cats and dogs. } Am Vit Med Assix 1997 211:37
02,

Howe LM, Stater MR, Boothe HW, et al. Long-term outcome
of gonadectomy pefmimed aian carly age o teadinonal age o
cats. | Am Vet Med Assoc 2000:217:1601—-16065.

Howe LM, Slater MR, Bootie HW. et al. Long-ter outcouse
of gonadectomy performed at an early age or tradsional age n
dogs. J Am Vet Med Assoc 2001:218:217-221.

Fatvonek GJ, Ghekman 01, Beek AN e al. Rish faciors for e
linquishment of dogs 1o an animal shelter. J Am Vet Med Assoc
QU6 200372 381

Moudelli T, Previde CF, Verga M, et al. The bond that never de-
vitoped: adoption and relinguisinnens ol dogs i a rescue shel
ter. J Appl Anim Welf Sci 2004;7:253-2606.

Palronek GJ, Ghekman 1) Beck AM. el al, Rish faciors Tor e
tinquishment ol cas 1o an animal shelier. J Am Ver Med Assoc
F906:200:382 388,

Salman MD, Hutclusou J, Ruch-Gallie R, et al. Belwvioral rea-
sons [or relinquishment of dogs and cais (o 12 sheliers. J Appl
Anim Welf Sci 2000:3:93-106.

Nassar R. Tathoy [. Moulion C. Animal shelier reporting study
1990. Englewood, Color Amencan Humane Assoc, 1992:5.
Mational Councii on Pt Popudation Study and Policy. National
shelter census: 1994 results. Fort Collins, Colo: Natusnal Council
on Pet Population Study and Policy, 1094:1-2.

Vot Med Today: Refererce Point

24

28

33.

34.

3.

HOL

41.

HN

13:00 01/31/08GMT-08 Pg 09-12

New JC, Keleh WL Hulchison JNM e ad. Bt and death vaie
estimates ol cats and dogs in US houscholds and wlated factors.
} Appl Anim Waelf Sii 20047 G241,

Naiional Council on Pet Populauon Siwudy and Policy. Shelier
Mt swvvey. 1994 1997 Avidlable o www peipopnkdion
org. Accessed Jun 2, 2007,

K PH. New JC. Scarlett {M, et al. Understanding animal com-
pamon surplus 1 the United States: relinquishment of non-
acloprables we animal sheliers lor ewthanasia. J Appl Anim Welf Sct
2001:4:237-2486.

Scarlett JM, Salman MD, New JG, ot al. The role ol velerinary
praciidioners in redociog doyg and cas velinggishnenis and en-
thanasias. J Am Vot Med Assoc 2002:220:306-211,

Scarlert JM, Sabinan MDY, New JC e al Reasons Tor velinquisbi-
ment ol companion animals in US animal shelwers: sclected
healthi and personat issies. J Appl Anim Welf Sei 1
Cno M, Tekety 5. Larly age spay/neuter: a growing
Shelter Sensic 1993 Nov: 1—
Span GV, Scarlett JM, Cully M. When Lo neuter

consensus,

rs and cals:
and beljels

wswrvey of New York stale veterinavians Practices
J AR Aminr Hosp Asvor 200038482 4HE.

Roet Kustiiz MV, Jolinsten SD. Lieberuran LL. Avadalnlity of
uaining lor prepuberat gonadectomy at North American veteri-
nary collesges. ) Am Vet Med Assoe 200002161500 1507,

Hart BL. Eckstein RA. The role ol gonadal hormones in the

eccarrence of objectionable beha
Anim Bchay 5¢i 1097;52:331-344.
Stubbs WP Bloomberg MS, Scruggs SL. ot al. Effects ol prepu-
berad gonadeciony on physical and behavioral developient in
cats. J Am Vet Med Assoc 1990;209:1804 1871,

Spain CV, Scarleu JM, Tloupt KA. Long-term risks and ben-
ehis of early age £ONAdeCIoOmy I i, 1 Am Vet Mid Assin
2004,224:372-379,

Hopkins $G, Schubert TA, Hart BL. Castration ol adult male
dops: effects on voaming, aggression, unne soalonag surd wiomand

ing J Am Vet Med Assoc 1970;108:1108-1110.

Niclsen JC, Eckstein RA, Hart BL. Ellects ol casuratinn on prob-
lens behaviors in male dogs waih reference to age and duration
ol behavior. J Am Ver Med Assoc 1097:211:180-182.

Hart B, Baevett REC Rffects of castration on fizlting somn

ing. and urine spraying in aduli male cats. [ Am Vet Med Assoc
19073163200 292,

Hart BL, Cooper L. Faclors relating Lo urine spraying and tight-
g e prepuberiadly gonadeciomized ca ) A Vel Micd Avan
1964,184:1255-1258.

Rosenblsit |s. Avonson 1R, the dechne of wexnal belavior in
male cats alter castration with special reference to the role of
prior sexual expericoce, Echavior 1958:12:285—
Feboeul B). Copnlatory and aggressive beliavior i thie piepo-
bevally castrated dogp. Horm Bohay 1970:1:127-1 36,

SakataJT, Jupta A, Gonzalez-Lima T ¢l al. Ieterosexual housing
ses the vetention of couriship behuayvior following casira

uon and elevates melabolic capactty w limbic bramn pucles in
male whiptail fizavds, Cremidophorus tornatus. Herm Eehav
2002422008 27 30

Roet Kustritz MY, Clectuve gonadectomy i the cal. Felne Pract
1960 24(6):26-30.

Spain CVeScarlett jM Houpt KA. §ong terim ke aad ben

clits ol carly-age gonadectomy in dogs. | Am Ver Med Assoc
2004224380 387,

OTarrell V) Peachey L. Dehavioural elfects of ovariobysterec-
tomy on bitches. ) Small Anim Pract 1990731305 508

Kiun L Yeon SC, IToupt KA, et al. Effects of ova ohysterecto-
my on reacuvity Germon Shepherd Dogs. Ve J 2000:172:154—
150,

Reizner TR, Dominance-refated aggression ol English Springer
Spaniels: areview of 33 cases. Appl Anim Behav Sci 1003,37:83—
84,

At

ours in dogs and cats. Appl

T

ariliy MM MeDonald R, Brooks F) e sl An Anxiolyiie
action ol axyiocin is enhanced by estrogen in the mousc. Ihysi-
ol Behie 19970001 200-1215,

Hart BL. Etlect of gonadectomy on subscquent development ol
age-ichated co tive impaivient in dogs. | Am Vet Med Assoc
2001:216:31-36.

JAVMA Vot 231, No. 11, Decambear I, 2007



‘m:Laura Sanborn To:Maria Kostrencich (1 2139781079)

49,

59,

6O

ol.

o3,

04,

03.

[elen

TO.

]

“4
!

g
*

~t

TO.

JAVMIA, Vol 231, No.

Janowsky ]S, The vole ol androgens in cognition and brain aging
i e, Newrosaience 200001 38:1015-1020.

Waters D], Shen S, Glickman LT, Lile cxpectancy, antagonistic
pleiotiopy, and the tesus of dogs and men. Frostate 2000,43:272—

Fudler 1, Brodey RS. The bological behavior of canine wiain-
mary ncoplasms. J Am Vet Med Assoc 1967:151:1311-1318.
Verstegen J, Onclin K. Mammary tumors in the quectt, In
Proceedings. Annu Coul Soc Theriogenol 2003;220-245,
Down CK, Tayler DON. Firye FL, el al. Survey of animal neo-
plasms in Alameda and Conura sta counties, California. 1.
Methindology and desenplion of cases J Natl Cancer Inst 19068,
40:205-303.

Nov | Populsion baced incidence of inamnary Damors, in
some dog breads. J Reprod Fertil Suppl 2001:57:436—443.
Richards HGo MeNeil Pl D hompson 3, et al. An epidentio
logical analysis of a canine-biopsies database compiled by a
dingnostic lustopathology service. Prev Vol Med 2001 A
136.

Cotchsn k. Neoplasins in sinall anonals. Vot Ree 1931:63:07—
T

Brodey RS, Goldschmidi MH. Roszel JR. Canine mammary
glaad neoplasuis. J Am Anim Hosp Assoc 1083:19:61-00.
Moulton JE, Taylor DON, Dorn CR, et al. Canine mamimas
movs. Pachol Ver 1970,7:2890-320.

Hampe JE Misdorp W, Tumouis atd dysplasias of the ANy
gland. Bull World Health Organ 1974:50:111-133.

Hayes HM, Milne KIL Mandel CR Fpuleniological featores of
feline mammary catcinoina. Vet Rec 1981:108:476-470,
Moulion JE, Rosenblalt LS, Goldman M. Mammary wmors in a
colony of Beagle dogs. Ver Pathol 1086:22:741-740.

Misdorp W, TTart AAM. Canine mammary cancer. H. Therapy
and causes ol death. J Small Anim Pract 1979;20:395_404.
Cohen D. Reil J5. Brodey RS, et al. Epdemiological analysis of
the most prevalent sites and types of canine ncoplasia observed
tH A Velennary lln‘ipll}ll. Cancer Ries 197435 28302808,
Jobnston SD. Root Kustritz MY, Olson PN. Discrders of Uie
mammary glands ol the biwch. In: Johnsion SD, Rool Kustritz
MV, Olson PN, eds. Canine and feline theriogenology. Pliladel
phias WB Saundera Ca. 2001;246-253

sorennie K. Camme manmmary gland twmwors. Ve Clin North Am
Smal! Anim Pract 2003:33:573-500

Misdorp W Canine mamiiary (umours: potective effect of
fate ovaricctomy and sumulating effect ol progestins. Vet Q
1988 10:26 31,

Dorn CR, Tavlor DOM, Schaeider R, eval. Survey of animal nea-
plasins in Alameda and Contra Costa counbies. California, H.
Cancer morbidity in dogs and cats from Alameda county. J Nail
Cancer Inst 1968:40:307-318.

Schineder R. Dovn CR. Taylor DON. Factors nfluencing canine
mammary cancer development and postsurgical survival. J Nail
Cuncer (nsd 1O00:43: 1240 1261,

Verstegen J. Onclin K. Luopathogeny, classificatien and prog-
nosis of wmammary twmors in the canine and feline species, in
Provevdmgs. Anva Conl Soc Theriogenol 20032030 238,
Donnay I, Rauis I, Deviceshouwer N, et al. Comparison ol estro-
gen and progesierons receplor exXpression in normat and tumer
mammary lissues (rom dogs. Am J Vet Res 1995:56:1188-1104,
Hamilion ]M, Else RW, Forshaw I Oestrogen rocepiors in ca-
nine manmnary lwmouts. Vet Rec 1977;101: GO

Bell FW, Klausaer jS, Hayden DW, ot al. Clinieal and patha-
togic features of a i sexually witadi
and caswrated dogs: 21 cases (LOT0-1987). ] Am Vet Med Assoc
1981:199:1623-1030.

Weaver AD. Filleen cases ol prostatic carcinoma in the dog. Vet
Rec 1981:109:71-75.

Teske T, Naan LC, VanDijk LM, eu al. Canine prostate carcine-
i epidenofogical evidence of ao mevessed sk i casitaned
dogs. Mol Cell Endocrinol 2002:197:251-255.

Soretnno KU Goldsclunide M Shofer 15 e al, bimonohisio
chemical characterization of canine prostalic carcinoma and
covielation with castrtion stalus and castrtion time, Vig Ciomyps
Oneel 2003;1:48-50.

Obradovich J, Walshaw R, Goulland +

'V LU=

Fhe influence of casinm

11, Decermbear 1, 2007

V9.

80.

B1.
82

84,

&9,

99,

100.

101.

13:00 01/31/08GMT-08 Pg 10-12

tion on the development of prostatic cawcinoms in the dog: 43
cases (1978-1885). J Vet Intern Med 10871183187

Leav I, Ling GV Adcnocacinoma ol the canine prostate gland.
Cancer 1968:22:1329-1343,

Durham S Dictze AE. Prostatic adenocarcinoma with and
without mictastases (o bone i dogs. ] Am Vet Med Assoc 19806:
188:1432-1430.

Lipowilz AJ, Schwauiz AS, Wilson GE Testcular neoplasins and
concomitant clinical changesin the dog. J Am Vet Med Assoc 1973
103:13064-1308.

Johnston SD, Roal Kustritz MV, Olson PN. Testicular neoplasia.
Iz Johinsion SD. Rool Kostriltz MV, Olson PN eds Camne and
Jeline theriogenology. Philadelphia: WD Saunders Co, 2001:324—
327,

Cotchin L. Neoplasia in the dog. Vef Rec 1954:06:070-566.
Brodey RS, Catine and Celine ueoplasin, Adv Vel St Comp Med
1870514:300-354.

Jolusion SD. Roof Kustrit MY, Olson PN Ovaran Heophasio,
In: Johusion 5D, Reol Kustritz MV, Olson PN, eds. Canine and
Seline thernogenology. Philadelplna: WE Sauaders Co, 2001 200—
204,450 o1,

Johnston SD. Root Kustriiz MV, Olsonn PN, Ullerine neoplasia.
Iz Johnston SD. Root Kustritz MV, Ofson PN, eds. Canine and
Jelme theriogenology. Philadelphia: W Saunders Co. 2001:221.
470,

Kuapp DW, Glickman NW. DeNiwols DB, et al. Natwally occur
ring canine transitional cell carcinoma of the urinary bladder.
Uired Oncol 20000347350

MNors AM, Lawng E). Valli VEO, et al. Canuie bladder and wie-
thral wumors: a retrospecuve study ol 115 cases ( 1080-1635),
Ve Intern Med 100 145153,

Qsborne CA, Low DG, Perman V, et al. Neaplasins of the ca-
nine and leline urinary bladder: incidence, ctiologic (actors,
occurrence and pathologic [catuies. Am | Vet Bes 1968:20: 2041
2055.

Parvin G Pabiask A, Greene R Privcary uretheal tsmors in ddorge.
JAm Vet Med Assec 1978:17 2:931-G33,

Poiricy VY. L], Adams WM. et al. Piroxicam. mitoxan-
wone, and coa (raction radiotherapy fo1 the beatment of
wansitional cell carcinoma of the blaclder in 10 riogs o pilog
}Am Anim Hosp Assoc 2004:40:131 [ 30,
C}. Management of (he uransitionat cell ¢
‘orth Am Small Anim Pract 2003;33:507 &1
Ruw G, Terracini B, Glickman LT, ¢t ai. Relawed o
canune osteosarcola. Vol | L1998 150:31 39,
Caooley DM, Beranek BC. Schiivder DL, o al. Enslogernous go-
nackal hovmone exposure and bone sarcovia risk . Cone Fpidrmial
Biomark Prev 2002:11:1434-1440.,

Chun R. Delovimicr L-P Update on the biology and manage-
ument of canne osteosarcoma. Vet Clin Nowth Am Small Anim
FPract 2003;33:491-516.

Coltsard 1 Ancel |, Bener J}, e al, Risk &
dogs i Trance. ] Nutr 2000:136:10515-10545,
Priester WA McKay FW. The occurrence of twmars in comes w
aials. Nafll Cancer inst Monagr 1O80.54. 169,

Ware WA, Hopper DL. Cardiac tumors in dogs: 19821945, [ Vo
Intern Med 1999:13:95-103.

Snuth AN, Hemangiosarcoma i do,
Am Small Anim Pract 2007 32
mak C. McKee 1), Gol

arcinoma. Vot

¢ lactors (or

dors for obesity in

and cats. Vet Chn Nerth

™

schnndt M. et al. Epwdennolagic,
nical, pathologic, and proghostc characteristes ol splonie
hemangrosarcoma and spletie hewatoma i dags: 217 cases
L2850 J Am Vet Med Assoc 1988:2102: 706712,

Shen Vo Dempster DW, Buchimain R. et al. Lack of changes i
hislomorphometric, bone mass, and hiochemical Parametcrs in
ovarohysterectonnized dogs, Bone 1992:13:311-316,

Ckici I, Sontas BIL Toydemir TSI et al. The effect of prepu-
beral ovanohysierectomy on spine  nuneral density and
mineral content in puppies: a preliminary siudy
200782007 1049,

Jehnson 5D, Root Kustritz MV, Sson PM. Prevention and tet-
wination of canine pregnancy. e Johnsion S Hoo Kusiriz
MYV, Olson PN, eds. Canine and feline theriogenology. Philadel-
phis: WE saunders Coo 2001 ST

Res Ver Sai

Vet Med Today: Reference Point 1673



‘m:Laura Sanborn

102,

103,

104,

105.

13.3)

07

106,

100,

110,

113,
114.

115.

1146,

118,

1190.
120.

124,

—
[
&

1674

2. Priester WA, Mulvihil 1], Canine hip ciyspla

7. Ngnyven PG Dmimon HE S

To:Maria Kostrencich (12139781079)

Salmeri KR, Bloomberg MS. Scruggs SL, et al. Gonadectomy in
immature dogs: clfects on skeletal, physical and behavioral de-
velopment. J Am Vet Med Assoc 1991:198:1193-1 203,
Crenshaw WE, Carter CN. Should dogs in animal sheliers be
ucutered carly? Vit Med 1965,90:7 56—760.

Root MV, Johnston SD, Olson PN, The ¢llect of prepuberal and
postpuberal gonadectomy on vadial physeal closure in male
and lemale domestic cats. Ver Radiol Ultrasound 10G7:38:42—
47.

May C, Bennett D, Downbam DY. Delayed physeal closure asso-
cited wath casiistion in cals. Josmall Apim Pract 19915327320
328.

Houlion frk MeGlennon NJ. Castraton and pliveeal closure in
the cat. Vet Rec 1992:131:4060—407 .

MeNicholas W Wilkens BI-, Blevi W, et al. spontancous
femoral capital physeal fractures in adult cats: 26 cases ( 19G6—
20000 ) Am Vit Med Assac 2002220173 1—1 T30,

Keller GG, Corley LA. Camine hup dysplasia: investigating the
sex preditechon and the Trequency of nndateral CHDL Vet Mad
198O T 1162 11ac

Kealy RD, Olsson SE, Mondi KL, ot al. Effects of limited lood
consumplion on the incidence of bip tyspl
JAm Vet Med Assoc 1992;201:857-863.
Kancene JB, Mastosky IV, Padgeu CGA. Rewrospective cohort
study of changes i liup joint phenotype of cdogs 11 the United
Stales. J Am Vel Med Assoc 1907:211:1542-1544,

Wi growing dogs.

chedecky VoSevaik AL Poader Mel al. Oconrmenee of bap oint

dysplasia m some buntng breeds, Vet Archiy 2004 74:417—425.
s reladive risk
by sex, size, and breed. and comparative aspects. j Am Voo Med
Assec 197 2:100:735-739,

Arendt EA. Orthopaedic issucs [or active and athletic women.
Chn Sports Med 1994:13:483 503,

ITarasen G. Canine cranial cruciate ligament rupture in profile.
Can vl | 2003.41:815—840.

Duval JM, Budsberg SC. Flo GL. ¢t al. Breed, sex. and body
weightas risk factors for rupture of the cranial cruciace ligament
i young dogs. | Am Vet Med Assoc 1909215811 H14.
Whitchair J&, Vasseur DR, Willits NH. Eptdemiology ol cra-
nial cruciate ligamant cupture in dogs. § Am Vel Med Assoc
1963:203:1016-1019.

7. Slauterbeck JR. Pankvalz K. X K boetal Canine ovan inhysier

cctomy and orchicctomy increa
¢ hn ()rﬂmp 20045400301 305,

Wilke VL. Conzemius MG, Kinghorn BE, o al. Inheritance ol
vupture of the cranial cruciate ligarent in Newloundiands. | Am
Ver Med Assoc 2000:228:61-04,

Mason E. Obesity in pet clogs. Vet Rec 1070:86:612-616.

Edney ATE. Sunth PM. Study of obesuy in dogs visiing, veleri-
nary practices in the United Kingdom. Vet Rec 1980:113:301—
300,

s the prevalence of ACL injury.

. Sloth €. Pracucal management of obesity mn dogs and cats.

T Smmall Anim Pract 1002,33:1

—182.

L Crane SWOccurrence ard managenient of obesity i corapan

ion animals. J Small Anim Pract 1991:32:275-282.

- Flyun ME Hardie FM . Arinstrong Pl Elfeer of ovarinhysierec-

Med

Loy on malutenance enelgy 1equirement i cats, [ Am Ve
ANsoc 1906:200:1572-1581.

Martin LJM. Siliait B, Dumon HJW, et al. Spetdaneous liormot-
al variations in malc cats lollowing gonadeclomy. | Feline Med
Surg 2006,8:300-314,

- Fetumaon Mj, Stanton CA, Banks LL, ctal. Ellcets of neutering on

body weipht. metabolic vate and glucose wlerance of domesice
cats. Res Vot Sci 1997.62:131-130.

- Root MY, Johuston SD. Olson PN. Effect of prepuberal and post-

pubcral gonadectomy on heat production nicasurad by indirect
calovinetry i male and female domestic cais. Am ) Vit Res
1906:57:371-374.

By, et ol s ol dieiary fai
and cnergy on body weight and compostton alter gonadectomy
Wcabas AN J Vel Ries 2000003 1708=171 3.

- Brinsh Small Anumal Velennary Assocation. Sequelae of bitch

sterilsaiion: regional survey, Vit Reo 197%90:371=372.

- Houpt KA, Coven B 1Lintz 1 et al. Cffect of sex and reproduc-

Vot Mad Today: Refarence Point

130.

138,

130.

140,

141,

142.

143,

(B

150.

- Semor DL Lowe DAty fract disease—Iehine

- Beievink NJ. Buijiels JJOWM, Ohhens AC,

7. Re

- R

13:00 01/31/08GMT-08 Pg 11-12

tve status on sucrose pielerence, lood intake, and body weiglit
ol dogs. J Am Vet Med Assoc 1970;174:1082- 1085,

Robertson ID. The association of exercise, dict and other lac-
tors with ownerperceeived abesity in privaicely owned dogs (rom
wenopohtan Pavth, WAL Prev Vel Med 2003.55. 7553
cguin MA, Vaden SL, Alticr C, et al. Dersistent urinary wract in-
tectons and reumlections 11 100 dops (19801909, J Vit Intern
Med 2003;17:622-631.

- Reot MY, Jolinston SD. Jehnston GR. et al. The effect of pre-

puberal and postpuberal gonadectomy on penile extrusion and
niethe diseter o the domesie car, vt Rocol Uiltrisinnd
1800:37:363-3006.

Heron MAS A potenial consegquence of prepuberal felie v,
tratten. Felme Prace 1971:1:17-19,

i Fiocecdings.
World Smaitl Anun Vel Assoc Cong 2000, Available at: www.vin,
comprocecdings/Pioceeding=. plx 2 CH=WSAVA 2000& PID= 16
VBE&FO=Generie. Accessedd Jun 2, 2007,

Heveon MAS The effect of prepoberiad casivagion on ihe penile
neethivan of the cat ] Am Vet Maed Acuoe 1072160208 111

- Lekeharoensuk €, Osborne CA. Lulich J1 Epidemiclogic study

ol tish factoes for tower wtinary (ract discuases in cags. JAm Ve
Med Assoc 2001:218:1420-143 5,

- Holt PE. Urinary incontinence in (he male and lemale dog or

does sex matter? Avadable at: www.vin.com. Acceseed Oct 1.
2004,

Angioletii A. Delrancesen i Vergotiing M e, Unisiary ani-
continence alter spayug in the buch: mcwdence angd oeslropeit
therapy. Vet Res Commun 2004:28(suppl 1):153-155.
Stocklin-Gawschi NM, Hassig M. Reichier IM. el al The re-
latonship of urmary inconunence (o carly spaying in bitches.
J Reprod Fertil 2001 (suppl $7):233-23¢.

Artnold 5. Urinary incoutinence in castrated bitehes
nificance, clinical aspects and cuopathogenesis. $
tietheilkd §907 13927 1270,

Thrushicld MV, Holt FE, Muirticad RH. Acqured wimary incon-
tinence in bitches: its incidence and relationship (o newiering
practices. | Small Anim Pract 1998:39:559 560,

Holt PE, Thruslicld MV Association in bitches beeween breed,
size. neutering and docking, and acguired wiinary mcontinence
duc 1o incompetencee of the urethral sphincter mechanism. Vet
Koo 19930033177 180,

Gregory SP Parkinson TT, Holt PE. Urethral conformation and
Prosifion in relation 1o wnnary incontinence in the bitety, Vier Ree
1962:131:167-170.

Giregory SBHol PE Parknson U] e al. Vaginal Posinon and
length in the bitch: reladonship o spaying and urinary inconti-
nence. J Small Anim Pract 1990:40: 18013+

L Pact | S,
hweiz Arch

. Atalan G. Holl PE, Barv F). Ultrasouogiapluc assessment ol
A

hladder neck mobility in continent hitches and bitches with uri-
ey incontinence itribniable (o o sl sphincw secliamsan
mncompetence. Am J Vet Res 10896:59:67 30679,

el al. Basal and
brous versis,
029-1045.

fer IM, Pleilfer B Pichie CA, et al, Changes in plasinia
gotadotopn concentratons and urethral closure Pressuie an
the bitch during the 12 manths following ovaricctomy. Therro-
venology 2004:02:1301-1<02.

Reichler IM, Hung E, Jochle W, et al. FSH and LH plasima levels
uy Bteehes with differences in risk for v vouwontinence, The-
togenology 2005:63:2164-2180.

Reichler IM, Hubler M. Jochle W, et al. The eflect of GuRH
analogs on urinary incontinence alter ablation ol the ovarics in
dogs. Thenogenology 2003601207 1216,

Reichler IM, Welle M, Sawtler U, a1 al. Comparative ¢uantitative
assessiend of GnRH - ad 1 H TECePlor IRMNA expression in (he
urtnary tract of sexually mitact and spayved lemale dogs. Therro-
gennlogy 2006711034 1140,

thal KL, Feterson ME, Quesenber
VeHOCOTHCEIn associated with adivenocor s
hyperplasia of the adrenal gland n fer
1OG LY. | A Vet Med Assoc 199320°3: 27 (—

CenrH wddueed secretion of FSH and | H
ovaricclomized bitches. Therrogenology 2007

i

KL, ¢t al. ITyperad-
dtumoy or noduii
SO cases (1987—

. Sheemaker NJ, Schuurnans M, Moorman 11, et al. Correlation

JAVMA, Vol 231, No. 11, Decembear i, 2007



‘m:Laura Sanborn To:Maria Kostrencich (12139781079)

160,

161

166.

167

7

. Olson PN. Early spay and neute

. Pabon JE, L1 X,

between age at neutenng and age at onset of hyperadrenocotu-
cism in lerrets, J Am Vet Med A D 2000:2165:105-197,
L Proceedings. Worth Am Vel

Conl 199725,

- Jehmsan-DieJaney CA. Ferret adienal disease: 2000 perspectve.

Exotic DVM 2006:86:31-34.

Let ZM. et al. Novel presence el lulenusing
hormone/chorionic gonadotropin receplors in human adrenal
plands. J Clin Endocrinol Mctab 1996:81: 2307 —2400.

0. Schoemaker NJ, Teerds I, Mol JA. et al. The role ol lulcinizing

hormone an the pailiogenesic of by peradrenocoricisin
lered ferrets. Mol Cell Endocrmal 2002:167:117-125.

®wu

. Fukuda SCdocidence of pyomerra i colony raised Beagle dogs.

Cap Amim 2001:50:325-3 29,

- Rgenvadl ACHagman R Bonneit BN, e b, Breed risk ol pyomeiin

innsured dogs in Sweden. J Vet Intern Med 2001:15:530-5 386,

- Niskanen MO hoesfield MV, Associiions betwieen age, paniy

hormonal therapy and breed, and pyemetra i Fintush dogs. Vot
Reo 19981143:193-108.

Potler K, Hancock DH, Gallinag AM. Chinical anc pathologic fea
tures ol endometrial hyperplasia, pyometra, and endometritis in
Cals 7O Cusens (1980-1985). J A Vet Med Assoc 10011081427~
1431,

Johnston SI7. Root Kustritzz MV, Olson PN. Disorders of the ca-
tine uterus and uterine tubes (oviducts). I Johinston SD, Koot
Kustritz MV, Qlson PN, eds. Canine and Jeline theriogenology.
Philadelphia: WE Sunnders Co, 2000-216.

- Johnston SD, Rool Kustritz MV, Olson PN. Disorders of the fe-

tine uwierus and uterine wubes (oviduets). Tn: Johnslon SD. Root
Kustritz MV, Olson PN, eds. Canine and feline theriogenology.
Philadelplua: W Saunders Co, 2001:468.

- O'Shea . Scudies an the canine prostate gland. I. Factors intlu-

encing s size and weight. f Comp Pathol 1962.72:321 331,

. Zirkin BR, Strandberg JD. Quantilative changes in the morphol-

opy ol the AR Canine prosiale. Anal Ree 1981, 208:207=21 1.

- Mackenzie AR, Hall T. Lo M-C. et al. Influetice of caslration

and sex hormones an size, histology and zine content of canine
prostate. | Urel 1963:80:804 874,

Lowscth LA, Gerlach RE Gillew NA, o al, Age-related chang-
¢s an the prestate and testes of the Beagle dog. Vel Pathol
1000:27:247-353

Benry sfostrandberg JO . Sauncers W et al. Development of ¢

uine benign proscade hyperplasia with age. Prostate 19809263~
373

. Dorlman M, Barsanti ], Discascs ol the canine proswate gland.

Compend Contin Fdue Pract Vel 1095 17:701 810,

JAVMA, Vol 231, No. 11, Decembar 1, 2007

l1oo,

170,

. Moore CE,VBul'kman KD, Carter MN, &t al.

13:00 01/31/08GMT-08 Pg 12-12

Cowan LA, Barsant JA. Crowell W, et al. Effects of castiation on
vhronic bacterial prostatius in dogs. [ Am Vel Med Assoc 1991,
19¢:340-350.

Johnston 5D, Root Kustritz MV, Olson PN. Disorders ol the ca-
nme prostate. I jolinston SO, Root Kustritz MYV, Olson PN,
eds. Canine and jeline theriogenology. Philadelphia: WB Saun-
ders Co, 2001340,

. Hess RS, Kass PH, Ward CR. Breed distribution ol dogs with

diabetes mellitus xdnitted (o a teruacy care faculity. J Am Vet Med
Assoc 20005216:1414-1417.

Marinor M Willebers 12 Ghickiian 41 ef al. Fpizootiologic pat
terns of ciabetes mellius 1 dogs. Am J Vet Res 1982:43:405—
470

- McCann TM, Sunpson KE, Shaw D), et al. Tehine diabetes mel-

fitus incihe UK e prevatence withion an insnred cai population
and a questionnare-based putative risk lactor analysis. J Cehine
Mad Surg 200792890000

- Prabl A, GupGll L. Ghickman NW, et al. Time trends and nsk fac-

tors for dinbeses wettitns in et presented 1o VEerany feach-
g hospitals. [ Feline Med Sury, 2007 [F pub abead of priat].
doi10.1016/j.jims. 2007 .02.004.

3 Raad JS, Bobbeiien LM, Hendrihe JK, et al. Qv wepresen-

tation of Burmese cats with diabetes mellitus, Aust Vit J 1997,
731402405,

. Panciera DL. Hypothyrotdisi iy dogs: oo cases (1987 1992).
JAm Vet Med Assoc 1994:204:761-767.
7o Milne K Hayes HM. Fpid niiological features of caniie hy po-

tnyrordism. Cornell Vet 1981:71:3-14.

- National Center lor Healdh Statistics. Health, United Staies 2006

witn charthook on trends in the health of Americans

Hyauswifie,
Mdck: Nauonal Center for Tlealth Statistics, 2000

O
Cauwses ol death
D27 cases

o1 reasons for cuthanasia ui military wolkin
(29931940, T Am Vet Med Assoc 2001;219:200
Bronson R Viviahon in age ab death of dows of different sexes
and breeds. Am J Vet Res 1082:43:2057-2050.
Michell AR, Longevity of British hreeds of dog andd its relation-
ship with sex. size, cardiovascular va iables and discasc. Vet Rec
1909.145:625-620

- Greer KA, Canterberry s¢, Murphy KE. Statistycai analysis v

garding the elleets ol beight and weight on lile span ol the do-
wiestic dop. Ras Vit Sci 2007:82: 208 214,

- Roberison OH. Prolongation ol the life span ol Kokanee salimon

Orcorhynchus nerka kennerlyd by castration before beginning

ol gonad development, Proc Natl Acad Sei 17 S A 1861:47:000-
Ol

Vat Med Today: Reference Paoint 1676



Jan-31-08 11:57 From-ACTION TAX SERVICE 3103147360 T-108 P 01 F-208

Judith A. Brecka
Law Office of Judith A. Brecka
2018 Pico Blvd.
Santa Monica, CaA 90405
(310) 452-1210 fax: (310) 314-7360

Facsimile Cover Sheet

January 30,2008

To: Ed P. Reyes,.(213)485-8907,Wendy Greuel (213)680-
7805, Dennis P. Zine (213) 485-8088, Tom LaBonge (213) 624-
7810Jack Weiss (213) 978-2250,Tony Cardenas (213) 847-0549,
Richard Alarcon (213) 847-0707, Bernard Parks (213) 485-7683,Jan
Perry (213) 473-5946,Herb J. Wesson, Jr. (213)485-9829, Bill
Rosendahl (213) 473-6920,Grieg Smith (213)473-6925,Eric Garcette
(213) 613-0819,Jose Huizar, (213) 847-0680, Janice Hahn (213)
626-5431, Mayor Villarigosa (213)978-0750,John White (213) 978-
1079

From: Judith A. Brecka, Esqg.
(310) 314-7360

RE: opposition to council file #07-1212
mandatory spay/neuter & microchipping of dogs and cats

This fax contains privileged and confidential information
intended only for the use of the addresses named above. If you
are not the intended recipient of this fax or employee or agent
responsible for delivering it to the intended recipient, you are
hereby notified that any dissemination or copying of this fax is
strictly prohibited. If you have received this fax in error,
please notify us immediately by telephone at (310) 452-1210 and
return the original fax to us at the above address via U.S. mail.
Thank You.
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Judith A. Brecka
Lauw Office of Judith A. Brecka
2018 Pico Blvd. ..
Santa Monica, CA 90405
(310) 452-1210 fax:(310) 314-7360

January 31, 2008

January 31, 2008

The Honorable Los Angeles City Council
Mayor Villaraigosa
John White, Legislative Assistant

Dear Council members, Mayor Villaraigosa and Mr. White:

Re: Council File #07-1212 QPPOSITION
MANDATORY SPAY/NEUTER/MICROCHIPPING OF DOGS AND CATS

I am the legislative liaison for the Staffordshire Bull Club of
America, an organization of approximately 300 members. We are an
AKC delegate club and oppose ordinances which

force law abiding dog owners to spay or neuter or microchip their
dogs.

The people of California vigorously opposed AB1634 when it was
presented in the State Assembly and State Senate. I believe that
it is an insult to all of California's registered voters when
animal rights activists attempt to pass similar measures City by
City and County by County. Animal rights activists only seek to
eliminate of pets and all animal use.

If Santa Cruz is any example of what occurs when broad scope
mandatory pet sterilization is passed, this will be a terrible
financial burden on the City of Los Angles. Since Sants Cruz
enacted similar ordinances, their animal licensing compliance has
decl.ined and their Animal Control; budget has increased. Costs
of enforcement escalated into millions of dollars.

I oppose the Los Angeles Ordinance for Mandatory Spay/
Neuter/Microchipping of Dogs and Cats because | believe that no
qgovernment should mandate serious potentially Llijfe threatening
surgical procedures namely the sterilization for either animals
or human. I am attaching a copy of an article written by
Margaret V. Root Kustritz DVM that appeared in the JAVMA in
December 1, 2007 which addresses my conccrns.
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Medical procedures performed on either humans or animals should
never be mandated by any government.

Accordingly as a registered voter and a tax paying as the members
our club are, I would respectfully ask that the ordinance be
withdrawn or defeated. I ask that you vote NO on any ordinance
that mandates that sterilization and amicro-chipping of any per
dog or cat,

~Sincerely, _
( \W&M

Judith A. Brecka
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Determining the optimal age
for gonadectomy of dogs and cats

Marparel V. Root IKusiritz, ovar, tao, oac

Elw Feve pomvdectomy ol dogs d cats, aost com
L monly paformed as an QT ol Tetaades wond Caatrg
vion ol mades, s one ol the maost common vererieny
praocedarcs pecformed in the Umted Seaes ' Lo eecangs
ly, doy, owners wnd merabers ol the vercvmaty profes
sion o hiowe the world hiave questioned die oprinal
ane lor performance ol these sarpenes or whether they
should evin be pertarmed as eloanve siupenes he ab
jective o the lormation reporied here was 1o provade
worevtew ol the sciraifie evidenes whndh could De taed
Dy vorermnms o connsel chients appropiately on e,
sl

Traditional Age at Gonadectomy

Coanvently, most vererinamans i the Unnged Seates
h'\t]l\lllll'l\(l 1hat l’l('(ll\ll’ )‘,()lhlllt'l.l()ll))’ I)(" |‘L‘l"('|”|\’(l
e dos and cats e 6t monthis ol age thowewver,
Hhere dacs o appear 1o be aay scioatidng ovidene
to docament that this s e opomaal wyes o ke the
agt abwlich pers have tadiomnallv bheen spayed and
nentered has vared throagh the ye s and wih poo.
prapluc locaion nthe carly 1900s, OHE wis per-
tormed ey o 0 moaths ol age and Gistruion ws cat ly
s b weeks ol age S Over e, the recotmended age
lon elecnve gonadectonty ol sonallb annmals inereased
10 0 1o months ol ages e las beens by parhesyzed
that thes was e tesalt ol s mercasing popatlay
ol dons and Gis as pets as Anerican coezens {ound
thicmselves with e disposable mcome, o sibse
(ueit ddesne by those pet owners Toe ceproducan
controb o cheir anmals, and the mrear ol vetormar
s to provade the salest possible anesthespcnad soie
pury tor these new Loy members ™ Despric groa
advanees meanesthetwe sond swngeal technegnes il
mutaple svudses thae provide evidence foe the salery
ol anesthesoy and surpeey o dops and cas ol younyc:
Qi verertarians morhe Unued Stues sull elimg w
the reconmendanon w perlonm gonadectomy a0
10 9 aronthy abage, with che added stpulanon tha
huches and queens should be wpayed hefare thei
st ostas

oy sonwe (s ol the warld, elecnive }5t1|l.\(|('(‘(()|x|y
oconsidercd aoethacal and wostengly discouraged or
disallowed by pralesstonal verteraey  associanons -
Flectve pooadeaony s aliopal i least ey
e Fannetc! puhlished m Fooope, elective romdectony

Vo the U oot ol Ve Clincal Sowmnees . Gotbege ol vy
viary Modweme, Linversity of Maiancaots, st Faud, MN 99 108
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ABBREVIATIONS

UHE Ovanohy:ierectamy

1CC Transtuanal cell carcinoma

CCL Cranial crudinte ligamaent

FLUT Faloe lowar urinary (ract disoase

3P Bengn prostatic, hypeitiophy-hypermiasia

decried as e taol al despots and tyrants tnough-
oul In Aoy, ond e acahoe ol da oot e lunns i
ponadectmnizcd doyps e “canine ennuchs, condemimed
1o hve e hives e a physical aud memal twilipht.”
Flan anthor also goestians how a profession tha pub-
hely declaecs nsellihe puacdian of aninal wellqre can,
with iy pedoan elecnve suegery on anoals lor
L canvenenee.

Codueral and pesonal Lactors, o, lodige relynons
aliharion erlane hachgromd] oeledd warkhmy hie ol
the s, weban o raeal Iocagon of dhe honsehold,
and By scatas, abso iy e assaciaded with the like
Ihood thaan owier will request ganadectomy lor o
perspecre and sexalso play woooker morenospecive
surveys, cals e more ikely o be spayed o casteared
than dogs, and buches and queens are moe Tikely 1o
Nave cnderane elecive panadecnonmy than soud dags
o omets

St and aoesthene ne Ieques tor elective 1o
Nk 1Oy N dows and caus or vactons afes e pyuvi(h‘(l
e vetermary hevaae™ Y he reported icidence
ol postaperanve complicaions we E OO doas snd 10459
et alior clectee sty was o Py and 2 0 respec -
nvely, with oot of these congidered minaor problens,
schud g infmmation e aciston sie aned uASrO
mtestied G e Comphcinions waorc more come
lao L!:)p_\, vhat e rwin SUTjETy Wi ihl‘y wete
S yeans albapge ! csandy' e wlueh investyaiors
evahared complicaiions w182 dogs widergoing QLI
perlotned by Tounh-yew vetcnnary students, mcidence
abintroperatve complications wae 6.3%, aond edence
ol postoperative compheatons was £4 2% Again, ot
ol thicee were mino, e huding sell-resolvrug hemor-
rhage e Lo an e meston e and gastro-
mestinal tact apser 1o than stidy ' e bigh incideoce
b postoperuive camphicanons was associated with an
et o supery e whioch woes omogarn posilively
conchied wih macaang body werpht ol the animial
festodies" o whie o done e ol mteaaperabive and
Potoperative cotphicanons for cleenve ponadeciomes
periorued ar virious apcs was cotmpared. te only com-

Ve CMa Torny: Reteronee Pogt 16643
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pheanon associated wali age ot e ol argery waoan
meceoed midence ob postoperarive oo s diseas:
o doges indentomg elecnve gonndeciong when ey
were < L2 wecks old, This way have been . aotifaay
ol the somce frome whieh dogs were e raned To e
sty '

Societal Benefits of Elactive Gonadectomy

s A A Y e v o s ..

Vhe pranavy soaeral beachy of cloetive gonsdo
tomy 1 dops and cats ave lewer ananals reluguished o
homarie vigamizanons and e Lt tha a spoodie am
Wl conrdinuon woper ovarpopualacon is minmizad.
Mudriple sueies” ™ " have revealed than sexually dna
dovs and caus are mone hkely to be relimeuishicd o o
L g Zatiotes e are those thar s :.‘,Olhl(l\'\ to
tzed Iy only Tstady ™ wies oF reporned thar thore wa
J0 thereaced percentge nl ):()II,ILIU(‘I(llm’_’L‘(| annals
amang those relinguished 1o mage onzaneanons,
animads e tha stady were ichngquished for behavioral
vedaot, ard it was considered hikely thar they had been
gortdectomed as a possible rreatment lor hehavioral
probiems. bue with uo subsequent wiprovenen ahier
AUy,

Mddhons ol dogs and cas wre cuthinzed w humane
argamzations annually mohe Unied States, with oso
mates of o9 L milhon dogs and 5.7 100 9.5 mithiog
cote cnthanized in 199074 Cende esomaees ol annaal
deah ranes indogs and cs e 7.0% ail B 3% respe.
ovely  Stsoes lrome Liwaane ocganeaons Toos-
gk feaed 100 emad sy, combmed wirh these death
HU0,000 dogs sad cats should be
cuth.unezed ac humaue organizanons anndly ™ Not all
Al crdvonzed w humane drpanzaons are cale
nezed e canse ol overpopulanion®: however, the alone
marnoned siudy indicates thaa o 2 oathon doys and
cals were cntluonized wr those shelers Aone and sab
sttt the Joss ol il Bivand siress 1o workers w
ITTEITRTITY ananizatons assacined with t)V\‘l'pU|‘»Ll|‘.lLIl)n
ol dogs el cais in thie Unired States

Sesrally miact animady, adopred rom humane or
pv—ations ney be rerwncd o iy reproducye, both
ol wliyeh wonld repopubate those shcliers Inl sty
o ol 1('|||\<|\||\]h‘(| antmals were lrom anwanied b
s lcanvey ol dogaid cat-owning liouscholds
i the Unieed States, 50% of 154 carnme hnors and s
of 317 Teline liucrs were unplanoed
Kknowledpe aboat weprodiucuon anonge onmal awners.,
the ost common tason reported (o1 te unplaned
e e was g he ownet (]|(' nor know the bitch
watn o bt 7 Up o 7% of buch owners were nuaw.are
thid bitches may cyele twice cacle yen, qpoo 83% al cal
awners wese tiawire that queens e seasonally poly-
extrors e ap o 6% ol dog and Cat owinees were non
certyun o braly believed thac chen pecwanld be betien
- had b helore OTIE was pedapmed T

Ovwers that ;n(|n[)l anoveds Brorg humane o
e abhone. nmlllh'ly St APy Neuer contrae
However, comphance wih such contracts is iypically

005 T U to QUM oF vercrarans support men
thtory gonadectamy ol daops and cais prior o adop
o™ Few vepues exist 1ot cducaime vocnnarins
nevaely-ape ponadecromy ol dogs and cals, with miost
hemg el igh e Folumced traaung ol veterinan
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aus o Gty g ponadeciomy and pediatric auesthetc
rechignes andaron ponade comy al dogs and s
prov o wdapion, s inerciead echicanon ol dog and
Cotl OWIC s ,ﬂmnl slll,l” lelllll.(l l\‘l)l‘luluLlle |)llyhl\)|-
opy vt oaly Do al Tl o ddvessanty those socienl
[ERYITa

Banefits and Detriments of Elective
Gonadectomy lor Behavioral Concerns

o et By = e oo S

Sexodly dimorphuc bchaviors are those nost com-
monly displayed by | oaex, with roownting und urime
sprrying s pronney exunaples oA peression iy he a
sexually dimorphine hehiaviar Most connnonly, anly
Hiose foreas ol agraresston assortued wih the pPresenee
o Teonades oo, Cagpresaon hooween lemales o be-
Pvean o Toreod with those Tenales) are consteered
soztally b plie Goenadectaniy aud the sabsequent
ducrease o sterond hormones Tive heen cor-
relared warhe e cease T seaaally dimarphic behav-
o akelihood that gonadectomy will impact
senwatly dimarphue hehaviaes s non correlated with du -
rinen ol the problaa hehavior and may or may nac be
sesocmted with praor seaual eapenience ol the alleaed
Al ey ol workiog dogs is wot ul-
teved by ponadeaomy and does nor vary with ape ol the
dopsa the tiac ol vonadectomy.

Sexuahohavor ol male cats makes them uxtremely
rwndesirablend alicr unsale, honsehold pes. A de-
conaseart sexusdhy dunopbee hehaviors adier castration
ol mnude Cas oo ovteudy powertal enefn o clecnve
ponadeciety sexnal bebaviars ol quoens, buchics, and
stud dops, sdiboush sl possibly wndesivable, are Teas
cominondy soosevere s 10 mahe these nonds uoten-
able as hoaselold pers

Nonsexwtly dimorphic behaviots are uot typi-
cally allecred by ol ctomy One Luge-seale f~lu(|y“
ol dops revealed o possible imarase i noise phobias
and decrease sepattition .lnf(i(:ly and sulnimissye ury-
naten wssocated with ponadeciomy pectormed betore
the degs wore 5 moahs ald

A nmcce me reactivy towand hamans with
drange Candanaliar) dops and 1 uression  Jowarel
Lo vaemher, hues been reported abier OV of nichies
mocveral stidies T Phe ason lon this possable won-
\lrnl(‘)f Lovs oo Geenc delogd g ey Ive atrihutahle 1o
Adecrease i caliopen A AN LM CancenNtealions,
hoath of whieh ey exorc imdianarety ellecs i some

100y

speChes Thas tendiency alsa piay he g Breed-specihe
phenomenon

Comnve funaion may be alored by ponadeciomy
Compartsan ol the {(Magllession ul ctapliphve Lly,\‘lull(:]lcm
wesexually intct s Gearated made dogs revealed
Alowing ol progresswan avsexually mrac males ™ Sam.
plesize was st that stady, winly only 6 dogs m e
seaully e male joong. Avdroen (|(‘|)|rv;llltm hras
heen maociated wili miercasad aylond deposanion in
b ol s, and eodene, and with decreased RN
apses o hrares ol vademe and nonhonan prinutes,
However o a sudy Y i wilueh mveshpaimss dreectly
cxamined B s Tor DNA - datnage sunnhicantly
prauc percentiage obncirons had extensive DNA dum-
aps o sesadly e Bengles than i Gestrated Beagles
betwes i O and 105 years ol ape
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Benefits and Detriments of Elective
Gonadectomy for Various Conditipn;

Soveral comditions i dops and cacs can be mipact
cd by elocnve gonadectomy, inchuding neoplase and
wechopredhie discases Woawledge of thie henchiv and et
Hnents ,l\\\H‘“ll\‘_(l with clecnive ).{ull.l\‘\(.‘lnln) \‘n.llil(‘\
vercret w10 provide the hescooonsel to chenrs and
allo g ELRSARISITS Anomal heabth

Mammary  gland  neoplisms—Manuary  glanl
H('(\l)l:l\lll\ are the most conanon waors ol lemale
dogs, with woreporwed merdence of 3obb amd they are
the thivd most common mmore ol lemale cus, with a
repotiod madence ol 209 0 Mamunury sland neo
|\|.l>ln~. e he most common types ol nndhgn;nu tmaors
modogs  Mean percentage of inammary gland iumors
o temale dogs that aee madignant s 50 9%, 5 1y [o-
male cats, o 90% ol mamomiry gland tonars e madp-
nant T Metastses ace reparted o o 77% ol dogs
with o y pland carcinomas, widy the hogs bomp
e e ob merasosas in 30 KR % of alloored doas 7y
Foatindy 90 200 of dogs o which o ovanmary glandd
tmor was diapnosed were cuthanized o e tone ol
\’hl_\;llunlﬁ"

hcreasimyg agee sndd breed ace eisko tactors Tor devel-
opiwem ol mamuiy gland neoplasmis. with @ ean
e diginoses ol approximaely 10 yoars in doges and
Ghs T Reeeds teported o obe s maeased sl Tor
developime mammary gland wmors chide the Boxer,
ity Cocker Spaniel, Dachshnd, Fnglish Senes
Fpdhsh sprmgee Spanie!, German Shepherd Doy, Mal
leae, Mniatuare Poodle, Pomter. foy Poodle, wxl York
shine erier Cat hreeds veparted 1o he at g sed ol
b e deselopmentare the Lypaoese domestie ey
v Segnese (bable 1) e

Mantnenanee ol sexiadly iiaed st s magar
l'l\l. | wiar lor ('k‘\'(‘ll)l’lll\'l” ol l]ldll]ln.lly )'J.]ll(l Luatars
i dogs and cars @ Overall, sexually e dogs and
cals ive 7 nimes the msh ol ¢|\'V\‘ln|)ul;: My
pland neoplasms when they ger older, compared wih
the sl fo \pzlycd (l();,;.\ and cars mup:ll't'(] with the
incidence mosexually miact dops. dogs spayed helore
then Tost estns bave 1 0 3% eisk dogs spayed wliee |
estrus have an B.0% rish. and dogs spayed alier 2 es
trones cycdes Towve o 2000% il ol developing tonmaiary
pdanud e oplems when the y petoldee™ Howcever, Per

)

Tabler Te=se ity vand dhonpirae e ol Gyl

Lo vt

3103147380 T-108 P 06 F-208

fovenmg an CHIL may even have o substantial sparing
clicet mvolder dogs, wich w redneed b still evident re-
dacnou for nennroary phand neoplasms i dogs spayedd
A e s yeurs ol apre

Arcexaec waaseand-elleet relaionship bhetween
ceniadly meet seas o manamary dand neoplasia
s v heensdeloed Faaopea il proveaterone have
doeet and indinedr stinkaory ellecrs an NEIMIMary
pland vssne, aand ecepuors Tor both hormones have
boen wlonnbicd m povmad sk eaplasne Mmammary
Rland nsaes ™ I b repon ) n was sappesied 1 hat
oy pland neoplisims may he more likely o de-
velap i hoaches thar had ovent pcadaprepnan, y maore
chan 3 ames dhog thein Bile, wihiic v would suppore the
hylmlhv;h‘ tha there s hormonal cHeor or g direoy ol
lect ol mabpnantvanstormanon of metaboheally acave
neunneay glaond tesue

Prostatic neaplasms—- e reported mcidence ol
Drostdne tumeas i dops e O 2% 0 0 0%, and Pros -
e veopleves i dops e aliost dweys malipanm
T here s peaplisue ditferentiae
Hor e s ob dactal ov wehiehal onpin, which
arembrazen mdependent pesuesct Hlowever, e
teated |A|u;.-‘~ WOt an ereased el fog duvulupmcm
ol (o=l ln“‘:||1‘l~.|'nm with the increase sk raviig-
g from 2.4 101 % ves that of sexuadly twact male
dops (Yable 1) P Mean age of dops a1 thapnosis
sapproximaely 10 years wide slighily younger dogs
Im\um: Prosa, .hh‘llmfan'n‘umm;| witl mehstitses 1o
Dones 7 Aneaadct s sid-ellect telivonshup lias
not heewsdeloned ) o Lo Been suppested” that de-
prvaton ol androgons does noc.er 1o e neopla-
shy rather nebroge s deprivaaan POV Progression
ol dhincies

Aot ot

Other types ol tiunars——lesticular tnmors are the
setond mose commnon ramor type i dops, wirh e
ported toondence ol 0.9%" Mean age al dogs ding-
Hosts s appooximately 10 years 'Y Mast tamors are
ceadidv diapnosed duony plysical mapertion Malig-
naney s conadered fow for all types ol restculae -
ors; Therelone, Casiatom s curaive

Ovirane and wterme tiomors ae ancommon in
dops and cass Althouph i o tomars ol both s-
saes Tave beon repaned ) meistste e race and OHE 18
COUEVe i ost st jans 4o

CandhliCre s ny Teproalee o

Subrtanuil Spncitie f
. Canditian Incidence murhiding? broeds ol isk?
v Renahirs, ‘
! Mammacy glond neoplasms 2 5% n all cats; qrently Yo Yt ;
reduced when spayed
el hirlestius
Ovariaer o nterme tamaors 1w No No
Pyomiena neraazeswily age Nn No
| Outimenta
: Camplicannns of surgary 78% Nu No
: Oliusity High Nu No
FIYTD 0 uy, Nu Nu .
Diabotos tngltitus 045% Na \
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[RININ oeslBanotig. e (‘nlvnn(rnl‘.. ol undectimmy Tor v candimen, an manlps

dogi,
.. =
Suhstantind Specihe !
Condition Incidenee mwothi ? breed= atnsk? ;
‘) Banent. .
) loticuler negplasms 0 9% Ny No
) UPH a1 prosiatils 15% B0 by G yeats al g Nu Ny
', Detmments ,
Comulicatiuns of surgury G 1% Ne No f
I Proslatic heoplnsms 02% 06% Yeor Na
TCC A% Ny Yos® I
| Ustuusiteona 0 7% Yi< Yiest '
, Hempneginsareomn 0.2% Yie Yisl ’
i CLL ruptine I R Yo« vesy .
f Uhrsiy ) K% N Yol !
Diabietes el 0 5% Nn A8 | .
r e s

“Nuealale demer Beonle Collie, Seothgh T, Shethil Sheradag, West Highipng o
Whne Tecner, wod Wiee Fyx Toragr 100herimagn Faea e, Greal Ui, boshe Sener, Tngh
Walthgnnd, tuitwarzr ond Saunt Barnard oxm Coalish Sate Benman Shaphgrd BLI]
Goldun Ratiiovar, Gieat Dane, Lubiadar Ketrever, Panrier, Poadis and Sideran Husly
Akitn Amenean Stallondshn e Terniey, Chesgpeake Bay Retiever, Grvman Shepherd Doy,

+ Golden Retriever, Lulyiador Retrever Masil, Neagohtan Mastll, Newtuundland, Paodle.
and Sainl Burnotd Meagle, Corrn Terner, Cavilinr King Chorles Spanie’, Cocker Sporunl,
Dachehnnd, Lubrndyr Retusver YArnggly T, Voeke Swvaniel Dach dhung, Dolerman
Pivseher. Guldun Qetrwyar, Ingh Sottar Mimature Schosizee Pomuraman, gnd Sholland

Shuupduy.

Fhe most common timmt ol 1he wonvary tract of
dogs s TCC ol the bladder™ ™ Overall mewdence of
PO dops s erpotied tocdle gl mrost 150 al o) i
L tomors ™ Precds ar inereaced sk for develop-
ment ol o 1CC wdnde the Abredale Ternr, Bewic
ColhieScorosh Teroer, Shetland She o Wt g
Lrad Wl Teeece and Wire Tox Terier (Lahle §) ™
Cromadectonuzed animals have sl Tor developnenm
ol T approxmmucly 2 o nmes than ol sexually ine
ractaniads " A exact cause and elledt rehinonship
s e een delimed

Osteosarconne s o highly madiznant nonor. with
aorepesed incideoce of 0.2% Risk ol development
ol OSECOSAICONLY LG AR w1||| INS .uu| m.l)' [T EANENY
wilitincrcasing body weight " Biceds veported o In
at mereased sk for development of Lo osteosineoma
melude the Dobenman Poaesehior Grear Dang, [rish Sel-
e Lol Wollhound Rotrweeiler, el S Hevnand ™
In 1ty o wlhieh historeal dat that consisted ol
QW e FS assessugenis of lu\(ly conditimg o ore ol h(“l)'
worshe were uecd for analvas o nce ol ondeoa -
come was notvortelared with bady weghn, However
ownerasesanent ol hody condinon ~core is poorly
corehited with veicumarian assesaneni of body conds
Hon seore

Gonadectormy Clhnmmcrease the sl ol developmen
ol ostcosareanm by T3 1o 20 moes ™ i 1 andy™
which mvesticators evalnated 683 purehied Rottwer.
lors, thote wae i SiFniicant merease i the merdence
ol nateosarcoma m femade ind male dogs that bad nn
(I(fl":[)’l(' J,‘]‘I\‘.l(l('(_‘l()|l|y V\‘llL‘lI ‘. I y(.ll ()( .|):L‘_ Il(?\N('V‘ LI
the averall inadence of osteasacoma m s popula
Lo ol ""L"‘ WL :nn(lu IHL‘\III'I lh:U'l lh;!l i llll IK) Il(‘l'll'
|uw]\\l],llnm whieh \Il|1;;('\ll(| Rl !I(‘lq‘dll»\l§‘ CORNPOe
Fintheomore, Bife span o dops i not ditler (mean
SO e spany ol sexnadlv miact and castied male dages
woe Qg S e and O 2 20 years respecnvely)
O W IS I‘l(‘l\((“ll\l)‘ PCrC s d (ll!('lll ]l‘(‘ Span b oAl

1508 Vel M laday Holutenwe Foml
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ally macr and spaved Tomale doye was 7.5 1 2.4 years
W Q8 NGRS l('~.|1('||1v(_-|y) e pronadectonnzed
A O consc-and cHeet velationship has o
hecn delingd

Floonimgiosarcome 2 the most comman eardlinge wa-
moe e deps winlva eepaoctcd mcrdenec ol O.2%.™" Breeds
At mereiased vl o development ol ieangiosircoma
molude the Boxer Pochedy Setrer, Gonman \|n'|)|u'l'(|
Doy, Golden Retnever Grear Dane, Labrador Retricver,
Fainter Poodle - and sbevon Dhashy, wiy Livge breeds
o g n(‘ml) at o eased sk Ulu|l.ll'(‘L| with the rigk lon
stall breeds” Por both canchae and splenic hemanggo-
carcomie aehiive vslosoimcrcased lor gonadeconnzed
annmils, with spatved fenntles repattedly leving 202 tines
the resko ol splene e nungtiosareoma and S times, the risk
ol cardiag heringiosacoma (UI“I):\I'('(] willi the nisk Tot
sovually racr Tenndeos and castrated miales having 2 4
taes the il s lll'\‘);lll‘rl withi e Figle e seaially intact
e M A Cace cause and elledt relionship has ot
o dehgeed

oy

()Il'l()pl‘(“( .llmurumlillc.s-—l"\-#lnlcm)])dusdl WO
et ot those who have urdergone O Tave explicit con-
SRR Ji‘()lll DLCODOTY i'll\Wt‘Vt‘l, lilL‘\‘L’ L N0 LICL’IC;IS(' mn
tnneral devsiy of bone o dogzs alter QFIE

Fivng ol closie ol the phvses ol long hones
woconalled e pann by ronadal hormoenes, Tn hoth
dogre and v ponadectomy ak any age pror o phy-
ol dlosure ded ys that closare and is ascociated walh
statistically cigmbcaat althongh noc seadily visible
al chcally relevann, fengthenme of assocencd long
Droyeee eree conrclauon has
been found Ivoiweon are al ponadeciomy and inesdon
ol Tomgs-hoeoe haceaes mcludimg physeal bactmee
In | \vln(l)"”‘ there was an increase 10 the snedene
ol capital phyvseal fracttres o the femues ol casteated
iale eate however, the cats wath feaciuees were also
overa il

However  no specidie
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tehecome nhese aier gonadectomy, no corelanen s
hecic lotnd between Agte al 1:(\11,11'|<‘('h\1ny and final ]nuly
worht ovamont ol hody fa

Memhohic vate deareases alis sonadectonoy
P A G- ellec relationship hetweon po
e tommy and ol SV (Inj_;'- b dees cloa v detined,
\I).lyl'(l Tl ('H}L\ liave an mrease i fand imalee and
foctease anindisormunate appotie altes ONIL com
paucd wath those ol slin-aperaed or age-n hed
conbiol dops ™ oo i oy sl e ety Lo,
which would explin these changes ' 1 his does not
acldreas the conelanon hetween abeaty and enstralion
momade dogs. I bothe dogs and s, ohesity s ot g
mdndatnry consegniencd of potdeciomy mstead. s
controthible wuh an appropesue dicl leeding ey,
and exercise egimen 'Y

ety

lJl'ill.lly 1act (]lﬁnﬁh'l‘\—-\|myr(l levale dops re-
portedly hove an mcreased nisk ol developmy viinay
et ndections "™t A catie-and-cl o It‘l',llmln-.lllp hioe
ol heen detineed

Female dogs spayed hefore anser ol |m|wr|lv way he
mere Blely tomamton apvende o reccscd vilva, 1o
Iostady ™ i hes spaved it 7 osverks ol e had oovala
with cmore e appencance, compared with the
vidviti birches spayed a7 months ol ape 1019 e an-
thaot s CXPCnCer o hatehies :~|1.1ycd as aduls will have
vithvar anoply. which achieves the same 1esnli A mve
e vadva it an ortherwase healiby dopic ol na chinical
TRIRGIE (WV('lwmghl buches with g ver eeneel vilvi,
capeerally those with ¢ongarion wuiuy picentine g
arcamore Likelv co develop pervinlvin desmatis,

Made dope costrared ac 7 weeke of sgre T lese pe
mle developmoia than Jdkl doge castrared when they
waercolder " Male cat ewtrated belore anse ol pubes ly
ey have e deereased ol ny o extnde the P P
Chincal relevance ol s phenomenon - not Wiowan

Leline lowe wrinary rac Jhisease e wvadrome
consitoyg el hemabara dysinaeon pollakara, ad s
S\I\Ii' “"("lll'.ll ()I\N‘l'll( non ;III(' IS eS| (()Illl\l()l)ly (‘:L‘"
sthied waodiopatoe The ropotrad mcrdance of FLUTD
e QL0 Despiie mumerous velicienly - declared
anecdotes ol anincrease mothe incido nge ol trgthrat

ahatruevnn aomale ears vasteatod whien VOt
ot stches U have Ialed to deteen correlanon he
tween zonadectomy ol vate al any ape and o decrean
e dineter ol the nrcthia or an e e merdence
ol FEUEDY woh o wichont wrethval obanmonon 1o
e wtady
aoeedc oo ton o we Topae e ol ¥LCO0D v hoah Tenale
el nle cars and alsoadenntbied an creased risle ol
development ol TEUTD i rwerghn or ohese cars In
that stdve sexnally intaer female cats L o telatively
reduced sl o development ol LHUTTD

Liverhiral
formi ey known as csitapen-iesponsn ¢ vrinary in
combmence, s common problem ol spayed female
dops ™" The condimon is evident with equal Geguen-
v ovariohvarcrectomized o ovaocdtomized Temuale
dops wirlo the reported mcidence rangmp Trom 4 0%
PO OO0 T Schie< T Tave Laited 1o deveet aocor
relanion hetween et e of OPE e ke lihood of
developmp mconnmence Inoao sy ' ol 9K Tenale
e |\H|.l||',\ Wy \’lgll\ll(.\n(ly liss Tk be o develop

mvestunborvs nlenpled goaadeg tomy s

mechanon mcompetence,

1m0 Vet Ml Today Relergnes ot

602-4 B0 d 601-1 09ELVIEDIE

meontnence when spayed e~ 4 manths ol age Other

visle factors nelude body weight, with deps wehing
20 g A ) e imereased sk breed, with Boaers.
Doboonan Pimechors, Guant Schoanzers, Irich Seqers,
Old Fingheh Sheepidogs, Rotsverlers, Sprinper Spon-
wlaand Wenneraners  increased risk and Lalwador
Retneeor nodocrcsed nisle European stodies ainl
wecthuab Jengule en respimg posinoen o the mary bll-
PR A D ca e guse and elleetvelmionship has
aat bicisdelmad with reaench corrently Tocusig on
abiered ;{nl\;u.lnlrvlnu stcretion abier )_'.ull.ldt.tlullly e
typreablv, wredial sphicer mechonism sncomperence
s casity conanlledh wath medical veatmeuts.

day

Adrenal pland disease -~ [o 1the authors knowl
repie there e noaeports of arcncrease v e waerdence
ol adienal j.',l‘.m(' inease assoe Lhed willy s‘t,‘.‘(ImHy intact
<tittus i dops and cins Tothe Claned States, alimost all
levrets are gonadecionnzed when extremely young: the
mcrdence ol adecnad ghind discase in lerrels i hpsher
e the Vimted States than in Lucopean countrics where
lesvers e o rouwriacy spanved or Castraced T Iy
sruly O arepe, o canielavon was detected between
ApC At ponadectonmn el Ae o at onsel ol adrenal g',lll(]
diccase with ferreis ponadecronnzed an o younger ape
oy el apns ol adienal gland discase carlicr m
e, S('\‘uull) mitact ferrers wleo have adrenal )‘(I.ll\t' dhs-
case ' Posabbe canses Tor thie indlade lach ol dowa-
repulaton of sex sterouds man mocease Incarcubuig
concentranons ol gonadotrapms that causes adrenal
gland Ty perplaser anid posably contributes 1o neoplas
e teanslorigton

Pyometra--Incidence ol pyometra in dogs and cats
i he Uhted saates bas not been reporid, perhaps he-
couse obahe previdenoe of OHIE a these specees belore
ey rcach amage when they waaldd be Wleely 1o develop
pyomeira bnother conntroos, 15 250 and 239 w 24% ol
b lies develaped pycmetra by 4 and 10 yeas ol apc,
respechvely T Byomensas more common in nullipa
tons huches i biches with o history of carrying,
preghane ulll‘(l:axhl\ly o term ™™ There s 0 S

idtcnt faehhood that caes will bave Chiancal cvidene

c hoo

ol mienme disease when queens each S yems ol age.
Dog brecds veporied o he at mereased risk of develop-
g pyomciemclude the Banese Moaneam Dog, Cave
e K Charles Spame), Chiow Chow, Collie, Caglish
Cocker Spanich Galden Retever, Rouweiler, and Sannt
Beroard "5 i anmals watl pyotocetia QR  cura-
bve wleported morcibity facs ol 0% w 1% m dogs
el 8 cagy

Nonncoplsig ciscase—Benign pros
b by pertophne hiyperplasia i a common disouder m
coxttally e ade dogs, T sty imvestigators
eviluated nide dops O 300 wosaally intact male dogs,
230 (O3 A% had et castrated male dogs o g
sy bk protonad postatic wiropdiy, Developuien ol
BPTE s postiively correlated wleage ™™ By 2.4 years
ol e hadl ob all wexually Tniact dogs will ave histo-
lopic cr ddunad evidence ol IR with the incidenee
nwereasine 1o 7% 1o RO Ly O years of aee wnd 956 0
FOOY Iy Oy cars ol aee ™ bnddition. RI'H predis
poaes dops o prosianns " Nonher 821 non prostatins
s conmmenhvasencatcd wilsubstantinl morbadny, and

pProstal i
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castravon s ancimnwegral purl of the veatment of both
condiniony ferte

Fadoenine disorders~The veparied indidence ol
thabetes meliie w dops 1s0 3% Rl facrars v Tode
hrecd. with Mintnure Poodles. Mot e Schaazers,
Pugs, Sonoyeds, and Toy Poodles al mereased ik
SN with lemale (’n}:i hoare cannmonly J”l(‘(‘ll thim
male dogs: el o reasing ape Ny stady " apos
sible mnavease i the sk ol developing, didhetes el
Hos was deteeted e castralod ik dewes Tioweve
eowas nol o delimed whether e, conld have hegn ae
socnttod wirly obesity mothes annnals (e cats, the e
perted mcidence of diaberes mellings i 0 4% g risk
factore nchnde hreed, with Barmese cais af e
pesles e wih mades at e ased vsle incieasing
ape T Gonadectomized nale and feniale cate hie
anmareased sk woh voradecomuzed cas having 8 7
e zeater adds of developing disbetes mielhitos dian
lor sexually mtact carg 1

Fhe modencee of hypathyvioshism i dops is 0.2'%,
W O3 F 2 A breed predisposition bas bren dese il
Ive the Avcdale Teoner, Conheer Spaiel Dachshund.
Dohormam Pinvchier, Golden Retiiever, 1osh Seqer,
Muaee Seluves, Pomeraan, o Sho ] She |
Fhose stadies™ " have revealed
mereased vskoul development o hypodivioidisn o
spreyed et and Gisteated wiale dops. compared with
the nish Tor xually inticr dops, A canae - ellear re
Laonslpy basonat been defin d Hypathyrondism Ly i
cally is casily contralied wirth mceical treannon

dog beecds, !
\

Lale span Lafe expectancy at bieth for women in the
Unitcdd Saates s 800 vears, whiergus that Tor mien s 75,2
years U Resalis for dops vary, "M with females lving,
foneer thans mades i some studies and e reverse being:
lovnd e other sindies Nepative covrelanons have ben
dorearcd hetween body weight and longevity and between
b heand Tonpeviy mdoes ™ Several <din s ™ s
reveadcdn mceane w Tongeity fov poradecomized g
mabs when commpaed withoi for sexacdly v ammale
[ sockeye cahmon hife SPan s uynllu',mlly o i [y
coeanated helore oradal devirlopmenn ™ Jeepls of these
stwches argue agaunst the evaluwnonary theory, which hokd-
thav it s not prodem loy a poputation o cu ry wichwvicuals
thathive aped past repodnenve ascbulnees # dops
cats s iy e arelecnon of cnlingcd Gue od aaoals
by owneis whe have made the invesoment of SUITCTY (O
decrease i risk associnned behiviors (b as romning) in
gonadvctomzod nminls

Conclusions

Flow docs aoverenmarcon vecomath ol ol thoae dana

o ke the b posable voconnnendainon epg ‘
optinad ape at which o neuter avde and Temale dops
.m(l Cals |||( .lel||ul |)ln\‘l(|| S I[l(' |A()”l)wrll_11 AasCrhions

= Anmads housed a0 hnmane socienes =hoold he
ll('kll\'(l RN Iﬁﬂl\l]l‘jlll)l'l \l\[l('\;ll l)"l\('lil |'l'._‘\[||||llp
from womadeciomy ol anowned dogs and care i
Pl Vhoned States I||||Wl'|‘\:||\ A cther concerns
Made and Temale dops annd cars shonld be spavel
o castided belote bemg ollered Tor adopten by
honune CrRAniTations

IN/NMA NIBE 2701 M T, Dacmget 12007
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o Pets showdd e considercd andividually, wirh the
wnderstanedup thar lor (hese prets. population con-
Dol e less spenant concorn Than is hoalth of
cach avanal Dovs and cas <hould he mantained
av o biond pors Responstble owners shoald en-
sure thac tien pets are provided sppropilate and
teenlarly schieduled verermary care,

- Ihe behavior ol most sexually antact male cars
makes thentindearable or dangerous sis pets. Be-
vitee castntion nbstanially reduces hiese sexue-
allv chissorpne helaviors, 1 rceommended i
Alhmale cars notmiended oy heeeding be casrared
l'll i()[ (A% [’lll‘('i'l\‘ {")(I |l\2|l l” ]I[‘(_‘l'(llllx Illﬂlcb I'H,' CasN-
Peatcd as coon s then st s |\l'('(‘(]ln_|..“ male hag
ceas .

= bovlemale caesand male and lemale dogs. veten:
HHIRHIACN .'Ultl OWners moasg (’nn‘-nlt‘r the l)llll"lk.\ el
detrmants, ol M«)n.ulccmmy lor cach avimal {Lables
1.2) Factoes 1o be considered include incidence of
vehieds condiions assacared wilh gonadectomy:
dearec abmothidity with substantia) viorbaity de
tined ws o conditmn prevadent o - 1% o the popa-
Linon, ascociaed woh o 0% of (he nutligrimcy or
orilny e, o1 ot casily contolled by nomnva -
si\(' froearmeniy o 31()m| ]\ll*~|)'ll|(|l'}1 |)I‘l‘u|1 .Ilul tn
tonded workvm o breeding Iile of cach anumal.

As o cvample, conader o disenssion hetween o
vercronavian ated the owner ol an 8 week-old lemale
Fabrador Retiever that s nor ineended for breedmg,
s dog woubd beacn graatly broam OUE belor i
(it cattis a0 ol preventing nummary glandd
tomorss which are exrremely common and cause sub-
stantiad mathudity (Yable 3) Becaase ol her hiced, der-
fnents ol 0N nelnde an mcreased predispostion o
CCtinjury. henrugnosarcoma, aind obesity. Flowever.,
thore s a low nadence ol hemangosaccoma, and obe
v G he |(‘.nM‘\ countolled with }‘(()()L( huk'h‘lll(h‘j’,
whiel Teavcn COl mpry e the mostinporiang [ossi-
ble detronent, Becose e maerden ¢ ol L P gs
lower thooc oo ol acunany gdand neoplasia, a vewen-
e may cChoose o recommend ORE and edicane the
ownger abom neuntomanee of U])Iim.lf l)\)d)' condition
and orhor management techuiques that will niininnze
porconal Tor COTanpny An QHE <hould be perlormed
To nnamnze the potenaal
lor developmen ol winaey icontinence. the vererliare
e may choose 1o wal 1o perform the OHE nac) alue
the dop hasreached 3 months ol ape.

Thentammnan provided Teve on the visks and de
vincnts ol sonadeciomy s ot inended 1o promote ot
ioommmmize the Tpariangee ol gun«lxl(g LMY Q82 meitns
ol contealling sl populivions or possible nnpacts
cieavnnal healihe o hebavioe ol aospeetlic aonnal. The
YU TREITRIRY !H(“l' veiontrecomzes the need (o mdivigingd
assesstient of redamd henelir whes evalianmyg viiconn.
ton protecols lorommals Tlacudation ol the genome
mvanous speoes inay lead 1o mdividuahzed (Il‘dgll('*lll
aodomeament plans for cach andmal mohe laware D
hcliooves us as vewsrineans dedicued o the Provision
al the best possiblc cure tor mumals o cdueae chients
atel evalinate cach anmal coctadly when makmg rec-
ommcndationsorcsarding ponadectomy,

helore the rlt'g\ fiet extrn-

Vel Mg Tndnv: Heteroenco o 1o/

IO1A43S XYL NOILIY-Wwou4 85: (1

80-{€-uer



Davacl ROCainna Componine fin |'\l|(|\l adenge D lpwane,
Ol Perwnal Commimieation 2002

I VLt A Voo nhowe M 1o b RI. An .‘]ln(h'ln»uh\ulg,v\ vl
v b O dopecwithresteul noneaplasis Cilseon ) f Ve dntepn
Med oy

References

J Caocrmln ¢ Jelason AL Solagdler B trcgneney ol we o]
vilowssocedwes alalh il o Townw by Ao vetel
vt v o anall o d e hngive predemnmpng Prwe-
tee o poehiaieney expedted of new ey el yradn
Gt A Ve Med Acae 20040200 TR 1TRY

2 Salen )8 Olsnn N Blaambere M8 feat s ¢ mended Lomv m
Aoyt A Ve e Avier T TORCE TN (1Y)

\ CanzelApel AR auly casunbon ol oyt e e Bt 1l
P al wiowe of ol wellnrg [y h Trecanctd \Vea Lo e
KD TIRR T
Colloy 1) exaad sy baiosn Vs Tones [EA R R ]

L CA Tre MO sttt orther g Prachees il
crcreeccomeamc anphodlons fer dog Lo epers m Neuldks vea
P Siate Mg re Py Vo Ml 2002 5 0y e

" Novvnmp AM Kow i AN o emprmnn gl demoeaplieg
abl |l|x',|\|m| St resathe Loy Ve ‘l‘“' Mol
st tosons Aatliin ooy 1OV ey g

7 Mahlosw [ Do ubon ol the Propeaitisns ol doge wand Gasolon
Aol stenlecd f A Ved Med Asan 1000 50l o,

. Alcwciedor SA e WML Clema et -l g n(lul\lvl]
o vl congal Cener whiose daenens, complied wlid o
ClavinpZueimerig procean A Ve Med A 100 )ns A7)
A7

B Now o Sl MPY, Scaalon M, el She s v(||||(|u|\,|nm'v|l
cluactrrbsnes ol ~helrerelgudshed animale and tao own
Coconguieed watle onnad g odd Thew onenges e IS per wnng:
lonchalde fappl Anhn Wel ot 000 v 172000

10 Howe 1M Savccn! methads ol g e g deriheagess
Hhentopeng vy 2000 606500 00

11 Hlowee DN 1 gt gl gt oy dog el Cage [rart [
Compund Contip e Pt Vot TR ) 110 1)

12 Mowc EM Mepaberal posodecromy b diase el e - P
Conpend ot D et Veg (00 2T M

[ ol 01 Rt VN Bianiea voloenral Pivdpiative o
|\|u b ol elocing g LN r'uu'- g e den oo b
examiniiy o eenoade il Pt medieal weonads f o Vier Aed
A TIYGJOK TRYY CTREN

U Bvcow & L ko 1)« mppe BoCompduatone olwery el due
g ol pvanahysercoromme of 112 ntche s gl veles iy
neachogt leaspdnal Ven e 200, 10/ Ky B

[ Howwr T Shaot qeepr aconly g un)llﬂhuunul' il |)l'(])ulu|ln|
Cotnadectommy e v doss F AR VA d A Y/ Q) 1,
")

TO Tl PN Shiee MK Hootbne TIW ¢l Loy rcom e
clpenadeorame pevoamed aan ear iy e o teadliioonl g
Cate AR MO N Noae SO 2UT LT T

17 Plomve UM SLony MG Bcahic T 0wl Dt oo e o
el camadccenn podommad e neea by e on ouhieaenal Ao
v | AW NS Med Acan JDOT 1R 221

TR ol GG hchman 11 Beck AM e al sl Dware bor
|-||r|-m,|l'n(-||| ol d\\r.- L v eyl Sl T f oA Ve A Ao
1O 00 57 ) 34

P Mol et Piccede R Ve Movead Ehe Bond than never de-
veloped adoption and rehinguishment of dops v noscoe sl o
1) /\,"l' RYUTTRA [f Ser 2004 7 2 )6

0 Fateone e G Gl ko o Foleek AM el Rl Lt for e
Frgensdensone ol cas roonanhnad ehielier | Am Voo Ml Acan
10K 00 HH2 50

20 Sabean MDY Hirchieon ] tanch Cathie 0 ey ol ehaviogal oo
s T cbeguloanene o dogecnd cateta 1 deliers | Appd
A Welf el 20003 03 1o

2 B 1€ |,|l|\|\y| Moo ¢ el sl o ey
FAret Unplewond Coloe Avncin an Vinante Ay, 1902

A Noatrnpd € ol o Iy Foploatlen Soudy and l‘.)l\.)‘ Netl
shcttee o 1O de Tone Colline Cabee Nonal € ogne !
e |'(-|l|l|.llll|n Siinly and Py oo 2

1677 Vet Mee ooy, Hinteinhee Fon)

802-4

01 4 6011 09ELPIEDIE

2l

m

)

i

New Jo 1l WE Tochlsen (M e al Bieehe and death e
eahigtes ol cogs el oy i US Do Traleds s nebagg s
FAppl Avins Welf sl JO0 17 230241

Nl C o ey e Fopolanen Stdy and |‘u|i|y Nhe tied
P Acdlille e www pesppulinion
A A AV

Nafegre seian
oy
I e FEEN w1 Sseanton INE ecal Uivderstndig: vl com

P spphas e e Uheed s

e N

rehingquishient ol neg
.y-|-||\L,||\||; vaandonal v g for sl f '\[l‘)l Anlin Wel) Se
LSRRIV AR

Seulou )M e MDY
procntionee vcduckng dysamd cae rettnguoshmenis ovd cue-
tlansias J Ao Aot M) Asaon S002:220,300 311

Seanloo M Sty M, Nee €
AT (11 lII I\‘”Vllﬂlll[l]l ll‘\l’”.\!'v ni ‘
behih o peaaonial o J Ap,-l Avone Welf Sot Tvag ) 53
Fre M Teleny ¢ v e spay/mewter o growsng consensine
TOVE Ny 12

New 6o e ol The cole ol vergininay

oAl Reasons for el

Sl ighioes arlecond

Nheliee Siai
S eV Seadon MO ey S WHeon o neaner deps el e
vy b Newe Yerlo cpage vetermpt oy’ Pravages angd helpg s
[Aes Ao Hhosps s 2002 R AR) 48R

Wevnt Ity MY Jaliasion W) Avalladpliy ot
Pt fon o peberad svoadecnum e Nenth Anencan veren
ey calleped Vet Med Vo 20000 2100 ) 0= 15607

Hane 1 Loksiem BA - The rale of ponadal hermones i the
Socenree b ehie oy chehaviews o dops g cats Appl
IR I N

St Lo g NN, S g Stooral Llleces al pepn
fureal penader tony on phvscoal and belvvioral g vx~|v\|)uln'nl 1
Cals At Mod Aseos Yagn 200 18N - 187

St NV carlon (NG oo IS
ity ol A_ll‘l)' are penadeetom i cats
21220 YA

R IR R Y

I lehornan 41

Apm Behuy o Y7 50

Lovgdenn rinky il hey
Jo A M el Assee
Plaplon - st Phoaer BEC € asrnttlony ol adale ol
Vo cHOms o TaaoiyT agnae o i e matlang and mount-
e ) A Ve M A 10700 TR ) TaRC) H0

Niehe o Jo Vo kv RA a1
Tewn heliav oy e analy oy swoly vchoronee oy e and dinrarbon
ol vclviae A Vi AMed A 17 11 1800 TR)

g vl oot on Jipheg oo
e and e spaveag nccededi made vty ] Am Vi Mod Avaie
o b dunmy

T B Coepev b Dacteraad iy (o arme Spaymp ol [l,;l‘l

Hleos of castnation an it

[AWTRRTTT SN B I § PP

my o peepodsonplly cnnaderonazad e dAm Vo Med A
(D84 IRa 12y 12,8

Wesenhbve s Aransen TR Ehe dechine ol sevald hebaven i
e cate vl Caseatian Wiy Ry Ll veternee e the aole al
Palevnon 109550 MG 1R

Petiernl I Copatireny ol appeieseive iehavion i e prepu.
DerUly astraed dory o Belupe 195000 127 136

S T fopta A G ades bk crat Meserouesoal heeang:

i sexvah eaper e o

i reases the toreninn vl compbbap hehavier Ballow g ¢t
Do and elevatr oo hyalig capagcty oo bl hialn nuclet In
ol sl -
28 R I A A
Werent Wttt s AWV E Lecne o ichi ¢ Ty the cao fehine o)
1O Sl () G 340

Spam OV e ler IV Heapr KA Dongetorm rsks and hen-
[TECRR FRVITRCNIT] (hl:’_\ | A Vi Mad Asvee

(m'nlhl.w,lh/um Tnonatps . flarme Wby

el
20 )
Dot v Fevhey | Lebhaviomal elfccrs o) ovanohyiceee
toniv o hleees Sl Ay frart 1000 3159'5="08

W LD Yooy
o e by Geororan Shepdierd Doy Ve 2006, 17201 59

] ‘)I|

Relser 1K Domann e eluod aegtesston ol Enghedy Spomger
Speome e ] SV e /\Hnl‘/\llnn Behae S 109y 47 813
140

Ay MM S Denald DD Biookes PLoet all A amsolying
acton aber v e cnduanecd by edtrogen or e moneas, Physe
of el 190 Geo L )1,

oo 100 Ul ol ]-‘un.uh'\ oy o ~\||\~l‘(|m ot deve lopient of
e e Bved copnive npatomend e sdoge | Am Vet Med Aco
RALLE BN KLY BT

oy ur
XU

Praupe KA cead e ol ovambhbyeonedtn

JHVKAA:Z;,\‘L No 11 December 1, 2007

2DIA¥3S XVL NOILIY-wo. 4 8511

80-|€-uer



ML Fmesc by 1 he sole o wiandopens i cepobin Bty hue
Pk Nentecene, 20006 1 8M 1005 1o

S0 M D S S Gl loman 11 tafg PNPCUIATICY anbgonise
phovoriep and i e anenldeg b usen P oy oAt vy
217

Y el ndey RS The Blaloagaal lehavler cf v ale nran
ety ncaplannes [ A Vec Med Avsae 1067 Vil 51000 00

D2 NVersoren | Ol K Moy e U,
Precccdinge Ao Conl Sar Vhenopenal 7003 230 240,

Lavlot DOING Ty 11, Yrvey ol ! nep
phsme i Almeda and Gontig Cosin eonm < Calillonly
Mcthondology and e vy ol canes Nl 1t amer Tna 100t
ALy

> Mo} |‘H]IH||IHIH Liisedd e ey al ey taaaesy: any
o cloe Tueegds ! R(’{ml.l ool 'q,,x,nl 2000 %7 0w gy

vy o bk i My NGl! ", I]\-\m|\\|m 1oceal Ap .|\|\|| N

el ol Gl cane Baape s

34 Dern ¢k )

ot .:m-]nh(' by
diagmvo hetopathologs oo v Vg Mt 2000 ) 0
1

N tochn |
/7

o rodes RS coldschmbde MU Koszel JIC Canie INYITHIRTR)
ol aeeplism . ] A Aupm T A wgy PO 1D (1 ].00

e Menlingg |i Livior DUN Do CRC e al C ot e 1
et Pathed Ve 1070 7 Qaae ) op

SO hinagpe Mty W b gl g'y“l!l,l‘-l,l'. althe mapin v
sl Bl Waa bd Healths Oean 10743500111 ) 48

A e IV My i M 1o o Imh oy aenl fopegee. ol
Tefns e carclnoma Vir fon O e e d o

[ Mot 11 Hoaes nbhlat 1S Coeldmag M Manmiay itonoie oy
ol ol sl dogs Ve Ratlid 110 700

"2 Mo W Lt VAM (e iy coneor 1 Phe gy

sl h I SNmall A g 170 Wy, 10

GF O Calen DYl e
Phe et previd oot siges ! Bpes ol come peaplaag e
erhany e pleal Caneer Kes 19701 31 1R JRep

(vl Johvor o N R o vz MV Olos BN Dncagders ol bl
iy yrbandds ol the Bblicy
MO NG L g and frline Hu-m\-(-mhxl:y Vhilaglel-
Phile WS e oo Con 2000 7960 7y,

Mo Norenme 0 Camnine o pland v Yo ¢ B Noyih A
Sovall v Py Qo0 3y 473 506

31K} Ml1|m|\ W Canone AL AR VT (N I IO RV T cllerr o)

Nevplasme g sl wndonals ver fee [095) 6040
|

sl

Hodiey RS el |‘l~|’<‘n||u|'l|'-c Al

T Johinsion S130 Kot K ey,

Loe ovaneoioag anl sttt e ol oo ey &l
YRR 10 2 )

P e el Bydor DONCSehender 0 el Saoves al il ien
]slu-m. Al da o Coanpa ¢ YN

souvbhes Calidonpen 1

Conecr e bedoy v o el can s fioe Ao, e comany f Nl
Coorne g fog TOR DY 3V e

(S FITTETI FR I P A D IRYRTIR N Lavln DON T tiae b i, O Cana
ey comeer developiment and posteoren ol f Nagl
Cormrend Do VORGS0 1 )

') Viraowen | Onchn K higy Hlu'J‘( ny el b ot aul e
AT TN By vy s ap the e upd felime e Tn
oo cndimes A Cuond Sig ”\vn(‘};(-vlnl LRIN RSN NS

N D b Raoe | Devler Woagur Ny al Compagicon ol eetre
penunl prescaonme yeceptm enpressinn e nard el oy
s ssoes om dope A f W Reo 1993 G TLRRL | iga

71 Foambinm IM 1l KW L haw B Oditngien s
N ey Wisedees V9 Ree TOZ7 100 258 200

P W K Esna IS Hhwden BW st al Clineal and pathn
T ees of pndtabie adenoscaicmoms i oy xoolly i
RO RIS | g ST a0 1Y ) A Vi Mol A e
P gnn s

o MWeees VDY Tl ey (e Proosb e s o e den Vg
e Tasgp oy |,

Al beedie T Naan 1 ( Vol T Mg ani [rree e cae e
e padcmiolage B vidonec ol an mereased sk o o
Hops Ml Cell dog il WO L0 vy,

o Serenimn E Coldschonadl M
chomcl charcn izaion ol canhie postun Cnononm o

Vit e g

Shnlec 1o b Laoeolivng
conrebirom wach castratg satne el cant e g
(el 20050 AR

T Ohaadowvc i AWaldhaw 1§ Gontdbvad b T h valbicsi e of cgga

JAVMA Al 211 Noy

E December 12007

80z-4 il d B80l-L 03ELVIEOIE

D}

RO

H

M

My

5

W

IR

Bl

DR

(18}

oy

e on the deve lopoem ol PPOSLIOC sarenena b dhe doge )
e CEE TS P Dadean Med FORT 1 1IR3 187

Tew | My OV AdCascacmea ol e Gl Prociag Ll.blnl
Conner THBIC D 0 gy

Denhun Sk oo AT e arly Socaomonm wih ooyl
W mciast e o o an (I.ngs P A Vet Med Avaae 198O,
PRICIA4) by

Py Al b o A Walvon e Tearlenba neaplasnie il
cencartd ol dumpes o thelog A Mol Avng 107y,
L O S B TR D IRV A3 X

lobnetnn sk Reor Kesade MY Oloon N Tesdgala nenplicon
In ot g <Y Lo ostis MY OGOl Caneng angl
lehi theving, ""’“,".‘ [RIVTITN Iphee W S s ¢ o, 20000084
g
Cowhn |

Favghoa 16

Neaptaaa b the oy Vs Ko 10051 6O R7O L3RS
o g el aplica Adv ver S Conrp Mo
e g ol

oo alv Roer busting MY O PN Ovaein neaplasia
T peheron D oon kel MV Olean BN cds ¢ antine ol
feltne fhy Poynolao v ) hda Tl Wl saiddere Cne 2000 .
20 e

fehnsian SO Rooy Kis e MV Oleen PN Henng nenplavly
T ohipe o SDY R I MY Ollenn ' vile Canme ol
Belony b o molory Philad Iphie WE Saonders (oo 20000 2021
A

ISy W Gl Lo W En N ol DIt ot oal, Nulnu\“y.(ur\l..
vl cnung e oo ol e oy o ol the mln.\ly Dlaedder
Phnl 0o )00 vy 4

Nowre AN Lt V1A VED eeal Canme bladder and e
val toouny 4 retrasprcive vndy ol 115 Conge CTORNZ1985)
PVt ooy Mo Tano gy )y

Onligerin €\ Ve (ot
e v Lol vy e e, Um\nyl' [ETEIIES
e e wod poahaliee lowmne: A | Vet Rec 190K 20 o041
2y

Povmne Voer o Neaplvons ol the a

Lorven € aninnle \ Concne 10 P ran vy el tume - 1 oy
v v N Ao TN 00 ay

Povce s VD Toatea 1L Aalaimis AWM o al Phioncaum, mhosan
tone, and Gorae oo «;|(|:(|l|u-r.|||) low the recngmeng ol
Canaboon! coll carcnieana ol the bibddey e 10 oo il
Sty TAWE AT Hogp A g 100140 1Y =1 3o

1 '||l\ CLoMassyewmenm of dhie iananmal col can o, Vg
Ol Nonph Aor Siagdl Apan P00 003 33307 vl)

T G Toraacimd e cadhonenr T e al Relaeed ok Lactr e o
Canlkne cedeac e Vg 08 1 3030

Conley 1M
Sadal o e aned Done atcoma sk Cane Eprddeminl
Boamend yev 2000 Lo 1040 1401

Chon N Upilane o e li|||'l‘)‘v AT ETTRYIRT
Mt ol g U Chn Norvth Awy Sl A

Dok B Scbbades DEer b Eidoesine

Dy bvangn |1
RN RN N AT AN Y
Pront 2000 Vooag it
Collund T Anccl 1 Lonet 1 oe a0 10k it o cheary
dap el v NG 2006001 i 15 1L )5,

P e WA ey EW The occanienee of imsarom oo
sl Nad Coneer g Moraer 1O )iy,

W WA Ehppey DE ot v T dogss TOH2-1005 [ vy
T ET U 7 B AU ISP R

ohe AN Hemaneorsucom i o aned covis Mt Oy Negth
A Suadl Ao e 2005 40 0y J

Pymale € MG Goddschondde MEE e al 1 padesohig
ol parhotige amnd Pornostie Chaagnonsties ul ~phonte
Bemaneissocmua aned phoae bowaoma in Uoge 217 vawes
CLOBY | Ao Ver By Ve LRI 1Y 700007 1 2

Shen A Desnpees DA Biclnym 0 ot al Tack ol chaen s n

|II’.|.A|||.\||-|,|\I||4 tee b e ol B g al ranaiere 1o

v b sheacn rapeand deps o 190 1YY Y

Pl 18 Sere BEE Tovedenue 151 ecul Ehe oy al jiepon-
Lyl ovttlehysierectomy onospe U ominced dendiv o
metneal Content e popyaes e pecindnan Ctudy New v S
NN L 0N

Joimetnmy SIY Rocd T ine: My Ol PN Prevenpion anmed 1
e ol canmm pocvam v by fehpsion SO K o,
NN OB Nk Camtae i b the o nnlngy. fhiLdel
phor Wit saidoy  Con o001y

Vet Mad Todyy Reference Ponat 1673

J01A43S X¥1 NOJ LOV-ol 4 00:21 B80-|g~uer



104

103

LEAK]

1,

100

10

1R

1oy

o

Nn

11

(RN
120

1.0

127

|24

e

11374

602-4

Selinw o KK Bloomberg MY Sarags SEoeral Ganpvleciomee o
lnanacare digeer clecen an s leelonl iy sacal e e hawron o e
ST T O W VTR O VI O S PO OR Ty 1 vy
Caendhaw W Cater CND Sl R (T VTTTHY RN IR TR Y
vt AT O T ¥ PR A L (R TL VAN 1600

ROat MV fodinainn SIC OLoenn BN e eltoo ol prepuberaland
AN

pabenl oo Pty o bl plocecad Chivnre v gah
aned Temods donong e g Radlal Clyasennpd 10y, vy,
.

Mo C et 1Y Dawnbans DY [ L d Phvecal Closime e,

crved warle o e J Sl Ao B 100 V) Ui

[P
Hoeulon fEE Motdennen NI Cactatbon and pheceal Gy g
he Cot Ve Kew 1002 131 Tpn '
MeNicholis W Wallens B Blevige W Shonianeone
(¢l Capiin| ,nl\y ol bractones i adalt o= i CAses (1O
POOEY 1 Vi MLl Ao Q000 010700 17,

el o canley 1A Canine TR VN N Gyt o
sy predil cnon L e ||-||lum) ol andatoal (1N ot Mo
TOSD e 1102 ) 1o

Wealy 100 Olecon S Maonp K1 ¢ al Ellecis of Yored food
Sensumptlean e ncidenee o bl dy, - Pl Crawing oy«
PV Ve N Vg 100 200 45 Ky

Mevrada 1N Padyen Ga cohion
Sl ol hlll;:x'. g o phenmiype o g i e Ui e
Ses AN Ml Ao Ty 2] a, i

Podlie loy v Scvolde A Posde M ol Qugurren el |n|' [N}
dyspilashn an o Batter b e e v Al Jopd a7 a)
Proester W Mulviill ) Canne N el relaive 1k
by won e nd ed COMPAIENC e A Ve Al
Asve 1070 100 733730
Arcnde | A Orthepuedie isam -
ClSpone Med 100 L]y g .
Thaaen o0 € e cuvbsl Gean Hyt e e n [moltle
Can Vel [ 00y Ad Rey podn

Duval IM- Budeherp SC 1o o o1l el Dods
\,V('I,';IH arooede Licvowes Ton repture ol e cominal g e gy
oot ey | AR VOE Ade A 1999215 81wy
Whiachon )60 Veear 1 Wallys . N |'\I||l"||luh\‘\“\ ol
[IERTIIRTN EATITI P IRV TT B S
[0ty e 0N
EURTTIERS I N T TR RPN TR S
R A TS T L TR P TR T TTR RO TR I prevalvace ol At
o Ouhiop Q00 ) 00 Wy,

Willi VI Canzonngs, M.
vt ol the oot orae it b e Ny wloondhwel A
Vit Med A JO06 )28 0y

M. | ()h\'slf)' et doge Ve e 1970 R 01! nln

Doy AL Sy I°M Sty of oheary i dogs vi iy veren
v prachees o the Unied lomedom Ver Ree 1o (RS
300

Slody G tagcoeal maongeinene ol heaty m dope gnd coppe
PNl Apc vaaer Tony 4070 TR

CLine SWoOvouerenee ond moanpeemem o cheaty mocomyyn
vereanomale | el Apon Proet 1001 4 27 a1

vy ME Hnde M
Poomy o nad Hibe ok o HET Y 1y
LA I TR T 1D I L AR I KA
NP EINE Sl 1 P Wyl
v e (o Tollowaey gl teiy ) Lol Ao
St J00e 000 5] 4

Petina N Siambn ¢ A . 1t .

HISY

1ol

[RRR

Nonecng {1 Kot i

[IRYRRTREIY] Al .Illl'{llL Wittty

Il NN

ol Crngaang Pt sl

N b el ovanieliger
npay

e liogn e v ol ey e ol

r\HH:IIIlII) I'Yob ey ol AT IR

o A Ve Ay

LI T AL TR S RO

Ny

SPOn I One I,,n..,....
] M

LY I I | PR PR TN ey og
Dady eyt ovthali rare ol Phcose debenaice of dopacein
Gt e W s a7 60 3o )6
Rt MV olmaon S Ol BN el frib bl o
potherad e Lomy ome et prradag Gt s el Py e
i.‘h‘lmlllw moade ad Torade domiestn i Ao ) Vi Res
PO 57T 47 sra
Nynven G D T Sl 10 e b et il dlcray b
el coapy on hml\ wosht e e o fter goaadecramy
APV R 2000 00 1708170
Lo e tandl Anhial Ve ey Asooncrinm Seqnebe of ba |y
272

Vet o wow atd tepnedhi

[ARININY

sterde e ol wiaeey Vg e O o [
Pl KA Coen 10 Tt 110 ¢l

—————t

Vo Mesd Today Bolensne e Pomy

Il d  80I-L 09ELVIEOIE

14

I

(R

(N4

1)

(NI

BT

iai)

150

1)

LN e e o s g prolevenr e Tond b, andd budy weythy
ol .Iu,w I Ao ver NMod Aoy 1O20 074 1ORI- 10015

Reheeiom 10 Uhe o bolien o eaerveloe e und ol Ty

et bl woe e neeived abesy e provatedv ow ngd dags from
e hspohioim Yoo hs WA e Vg Med 2008 TH R

Scu MA Y den S50 ATe elal Perasient TR (i

echne ad ranloams 1o 100 dops * 1U80- [09G)Y 1 Ve tniern
Mol 20D i 2oy

Rt MV Jodirsnc sy Johinstan GIRC o al e elleer ul jar

prbeiatatd pesipohonl g decomy o pende ciuaen and
venrbed e o e denpcae ot Vel iGallol Myl
(K S TIA AR IR
Heren MA A patenit concguence of prepabend el ase
tedan Bcltne v g Y70 020

Sentor DL oswey iy it disease—lehne e Moccedings
Wonld S Ay Ver A Comy, 200060 Avallable gl www vin
com/penercd g /1o o i |A|11l ID=WSAVA00GK 11D - 1
PHOUK O G Aeceseed fun 2 2007

o MA vy et ol [recpoberta) Caaration o gy
ety obthe cac foam Vet Med Avang 1072 10 0K
Eelichmon panl, ¢ O beage CA Y aluly 1) ||l4|a windogae andy

KON

Pl

b o lactons b v tomany nae disenses i s ) Am Vg
Mod Avvee 0L D0 14y

Hale I e tennidnence e de male Lo female dog
thors Avcused (wg |
L

Nevpodon v Ol aag o o Mot M) et iy i

e S Avahnh e 0 wew w v o

tombie el ey ang o e barech Incidenes aimd meenoyen
he cipy Wb oy Comnga 200 Jleppd 1)y 05
Stockdhn G b MM oy M Reachler 1M O ol
latimstinge ol vy imgontmene e i e dy spayrogs o ol e
PRepiodd Dornd JOanappd 70 23y 10

Aviale s U i mabvenc i cacdnaed biches Pare ) Sipr-
ol amee, b ol e ts n| mmpnllu\;;r nesee Sehwaoeg A
Lovherligd vovy 1)) 2y

Vhraaheld MV Lo 1 Munhead W A (|u||wl WGy ngoem
toence o biches e e e el relulenep nente g
Nl ng oo FUUE YU 45050

Thrn bl DM Aot uiwm i Tatelis hetweon hieed

The e

e
ot 11
S ey i declomg i grored UCEE Y o g
Je tcempeience of e g chead sl e honan Vit
Reo 105 10 V7 1RO

ooy s Paghapeany 1] 1Hafe 1)
Prvsbion e s B toc oo, v cantinence e the hlleh Vi ey
[P0 A S B N R R )
(-l'l:""\/ bl
levn e o hie Hliely Iulwn,)nlv rorspayrhpd e ol
nenee S iall Anpn Pragl 1O 400 TR(- ] R4

Avalon Gy Hoh B a1 liasmopinpine ssscesinent ol
Mo weck mohidn e contient b hes aind biehe, whiy an

Lrcthiab condarimation ol

Foarbanon ). o al Vapnral paseon and

v cen i necsnabcable toomedual sphcier mechmusm
A | Vet Kes LOOK 50 67 52A70

Negermle M0 Byl [10WM Okdarne AC. ¢f 2l Basal pil
St ltecd s croon el S sl TEE i o steones, sersae,
st hectomsod fneches Ve -wlu‘qv' 2007 67 1030 )04
Hewhloc INe elodien ) Piche CA ¢ ol Chaigan i Pl i
‘um-,nim.:”-i:. Somcnnonnns ad metheal Clesan g Pressue an

nmeeahy e e

the Wi bcho e the T onne allow iy ovancaomy Thion

AT TR PETPT O A4 B BN SO U B TR

Ton bl 1 o o bde Woer al 151 and 1000l Tove b,
e buchos wath it e oo ma Jor by dcapting e he

.|.lw|u|’/-u\, FALAR P Y PY IRO R FIYY]

Raowidor N Haldey v W al
anslogs e o acomnence afier ablionsn ol the ovanies i
(ll\)m T penalinry OV L0107 1210

R Tilen I AV s ador Vsl Comparaiive quantitetvg
Frcmene of Gold b and 11 o cprer MKRNA expecseun it
nonary e sl Totaet awned spayed Wonade dogs T hecto-
wenalopy 2000 e VT g

Roenthal KU Poieasn MU Qoesenhierry Wi
EHCUen e v st ed wor e b o ul!h',\' waniog oy nndnlae
Iy peorplasie ol e elvgmal plond I Teviae 500 Caves (1OR7

POIEY ey N Ml Ave TURES 05 20727

Shemnher N Csehaannans M Moot o o al Canelinon

Jachh Phe ellegy ol Gnan

el Flypeond

._.J/\.\;f\/lf\l V:\l ):4]. No 11, Decetiher 1, 2007

JI1A¥3S XYL NOILIV-wol4 0o:2l

80~|g-uer



Ve

(1

LU

1

ten)

I

16y

16l

T

Iren

Viag

[ fape

INIMA Vol 25 N

80Z-4

R ETINITINIEN

Between age al neutermy and apee a0 oneer ol pevadienacnm
A A Mod Acape 2000 210 105 by

Ol I'NC L ardy spay and tewter o i e drngs NGy A Vo
Canl 09724

Tobiraon. ey (A Feviet whenal doeave 2000 PUISpReCve
Dvote WAL DR 41 40l

Pabwa 100X G M al Nowvel presence of Inteuneng
hormenczchentonde yrenadonapun e o T il nald
fr b bndoe e Moo 10mn 20 )

Seliecnsadl o N Beend o0 A BA o1l 1 he il ol It vz
Lot oty lmlh.n;;('m-:-n'- of ||\||r oo a1
Poved Lo Mo ¢ ) gy it (RIS P VO A I IR AN

Gt fope

phind

Tiodenes sl pyronc g e colnme el Neaghe doge
Pxpr v 200050035 3

Fyeovall A PLpman 10 Benmec i BN cral o ek Vet
memenred dagsmn Sweden )V Ingein Med 20011550 %08
Nickeanen M1 hindieh| My Ausoriabims herwa ey agre ity
Lrovravgnny ol gy vapay s g g Py by doss vt
Teer TIOR8 gy oR

Porter K Pk DI Gl AN Clipiead v pathielople dea
Pove s ul g el |u)']\(~|'\|,r.|p_ Pyt and ondoemerriny m
Cals 2 eases CHERRU= TOR) | A Vet M A v 98] [yse g7
o

Tl Iy Reven Kis s NV Ol N Dieeediere,
X I T PRV T YRV YT A TR V] vihed foeigdo. 1g) I Jabneang “h Py
ey N Oy PN s Coann ind ‘, T Ih:,,.,‘.l, 1,4.1..}-':-
Fholetolpdbia Wik Sy (ol a0 RAY

lohifnn 1Y G sz MY Gl NS Do e 1l f
Poee i o o et il

althe

Covaelne ) I folimation sty Ko
Wtz NIV Olan UN e Canipe g fetone iy il
I‘|-|||((cl|nlw;| WL e € o0 2000 a0

O Shea [ Stadhe o g v i prosiate ghond 1 icteas wllo
Ciioie i shoc i weorglhe ¢ o Paliod 14060 73 ) 4
Jirlan 1R ‘m.ulr“)n‘ly 1 v e chianges inly e pliad
opvolthe apme canbie prooaate Anat e IDRCIRIUAPISY AN
Mackazne AN T L 1o Nag o )
BITTY NI honmipue « an ST |\|\luh\]_'\- ,\||(| Jmeconient n[ canmne
Jaeccan il [0 py Ryd K7d

Cedbach RE Cldleit N o )
vootn e ot ond
Fondgh Yoty

Pevre SESt b epe Yy Sanacd

hilliesce o casharion

Fowegrh 1A Ay laed chune

Wetes ol he Tuaghe o Ve el
W CEal el e ol oy
P bt s e By pcrplas 1wt e Prosdang Toseg o g, ¢

s

Derhiur Moo ) ot e e Luand
Conapend ol g Poagn Ve 1Y 1, 20 a0

Ier sl ity

I Dby 0 2007

El d 80l-L 09ELYIEOIE

I

Ve

it

/0

1

1H

(R

Lot EA Dareat JA Crowel W epal Blleco ol castiation on
o hacns il prce e dndoys ] A Vo Med Avang (D0
1O S nn

It SO R K, MY O o N Disoiders ol the
Toltgesgmy S, Rewen INusgons MV Ol 1N
el e nd fehine Iflrlu\];:‘llulrl‘lu 1'1\“.lt|l‘||\|l|.l W Saan
ders cn 3o g

Hhoes RS G 1 Wad €10 Hrced s ihmoan ol oy sy
lothers s me o wlniaed v tevhines (e e |||() [ A Ve Ned
2000y gy b e

Wl N \.\‘“rlwt,; | TR YT WY I R A preootedapng (ARl

mne prosiple I

LIV

vn oo s pedthogs m doges o VD Ren JOND 1Y Ay
A0
VG e TN o e b L D)ol 1 hae didieres el

e b L peeec et winlibn an maned o Doeplarion
Anbagresne nvre based putanve nok B analyas § g,
Med yyrg JONT O 1) )00

I'ealyl A Copnth Chigcdonan NW cral Thone ey und risk Lo

e don diadser o elthe Inccos pesenced 1o verednay weach
e fespaale ] Fedie Med Sy 2007 [Epals aboad nf Pt
dur 10 10ty hma N7 000 04

R IS Babbermten IM Hendithz I ccal Over represen-
faben oF Renmeae onte wile dediegc e llunes Aust Vs | 1asy
)y
[EETIYRYAI AL Hy’h'”')'”'llll‘-“l wedoges oh e (TOK? Jon)
{ A Ve eyl Acan 10Q ] 0 4
MEdie IE e N1 e aaligrdeal Jeanme ol canlin o
thvredalsue ot Vor 1Ry 78 5214

Navonal Contet o Health S e Dealith, United Stares 2006
vl e hpethacde o teepgde by e regdth of M ans Hyatesville
M Nl Centee oo Tleah )l S s 2006V 0

Mo 0,1 Coaner MNC o Canses al el
evcaons I clah e Le oty wotking dope 027 caars
CLOD TO0aY | A Ver R Acune 2000 219 20021+

Beamw BT Voo i aee ae death ol doge of dillerneng wexes
el beeds Anr 1V Res 1902 1) 20372 2030

Mrchielb AR Taug vy ol Weikeh hieeds of dop and s vetbuben-
Supwe o s chc cadiova sl viniables and dicease Vet 1.
TN (1 (07 g

Croor WA Cannanle oy S Minphy 1l
% ||.H||,1 the (Mo ol Iy gl LV('I!:III en e qpan ul the da-
R T T AR P N L VARV I SR

TGy Py gt ol e T STRTTET R INTYNAT TR

1IN

M hgvian WY

Sttistienl wnalysres ig

sl
(vwebvssbae e Loes ) By casianon bdere begmmng
el o devetpime nt Poog Nl Nooed Sev S A ey eny.
[

167

Ve Ntod Ladgy e deronce ol

FO1A¥3S XYL NOILOY-WoJ4 00:21

B0-|E~uer



