
  
 
 

1 

The Spay/Neuter Debate: 
Why, When, What If… 

Kirk Miller, DVM, DABVP 
Oregon State University 

Portland, OR 
 

Why talk about this 
There has been a lot of research around the area of spay/neuter within the last 15-20 years and especially within the last 5 years.  Some 
of this research has raised good points while other studies are fraught with potential bias and erroneous conclusions.  Additionally, the 
lay press (and the internet!) will sometimes take parts of these studies and use them to further their own agendas.  It is important that 
we, as Veterinarians, know what information is out there so that we can help our clients make sound decisions based on the best 
science available. 
 
Why spay and neuter 
Traditionally, spaying and neutering dogs and cats has been advocated for the greater benefit of society, specifically to help reduce pet 
overpopulation.  Currently, it is estimated that about 10,000 animals, mostly dogs and cats, are euthanized in U.S. shelters every day; 
that’s about one animal every 11 seconds.  Statistics on shelter populations can be difficult to track for a variety of reasons but it 
appears that great strides have been made within the last 40 years to reduce the number of animals euthanized in animal shelters.  It 
has been estimated that in 1973 that about 13.5 million dogs and cats were euthanized in shelters (or about 20 percent of pets). By the 
early nineties that number had been reduced to 4-5 million dogs and cats euthanized in U.S. shelters (or about 5.3 percent of the pet 
population).  It is likely that  spaying and neutering has played a role in the reduction of shelter euthanasia.  In fact, in some parts of 
the country animal shelters don’t have enough dogs available for adoption and are importing adoptable dogs from other areas. 

“Early” spay/neuter or prepubertal gonadectomy has been around since the early 1990’s.  The main reason to perform these 
procedures at a younger age is to allow humane organizations and animal shelters to adopt out animals after

 

 they have been spayed or 
neutered.  Gonadectomized animals rarely reproduce:  Incentives to encourage owners to have their pet spayed or neutered after 
adoption were marginally successful at best, allowing  animals that were adopted while sexually intact to contribute to the pet 
overpopulation problem. 

Potential benefits of spay/Neuter 
Overall, spayed and neutered pets are likely to have a longer life-span.  This is due in part to changes in behavior from reductions in 
sex hormones and related activity (roaming, fighting, etc.).  Spayed and neutered animals will also have a reduced risk of certain 
cancers and complications related to the retention of sexual organs (ie pyometra).  Many of the benefits can be summarized as follows: 

• Male Dogs 
o Decreased BPH, prostatitis, prostatic cysts, Brucellosis, TVT Eliminates risk of testicular tumor 
o Decreased risk of perineal hernia, perianal adenoma, male-male aggression 

• Male Cats 
o Decreased risk of roaming, fighting, urinating in house? Decreased urine odor 

• Female Dogs 
o Reduced risk of Brucellosis and TVT:  Eliminates risk of pyometra, ovarian neoplasia 
o Decreased risk of mammary neoplasia 

• Female Cats 
o Eliminates risk of pyometra, ovarian neoplasia. Eliminates estrus behaviors 
o Decreased risk of mammary neoplasia (> 90 % are malignant!)  

A recent study has led some to question the protective effects of spaying dogs with regard to mammary tumors.  There are, 
however, some questionable aspects of the design of that particular study.  Additionally, others have shown that the incidence of 
malignant mammary tumors is much higher in European countries (Italy, Denmark, etc.) where there are more sexually intact dogs.  
Until there is more convincing evidence to the contrary we should continue to have every confidence that spaying dogs will reduce the 
incidence of mammary cancer. 
 
Potential risks of spay/Neuter 
Recent studies have looked at the risk of spaying and neutering dogs, beyond the normal concerns about anesthesia and surgery.  It is 
fairly well accepted that spaying and neutering will have an effect on metabolism resulting in a tendency for these animals to gain 
weight.  Obesity is a very real concern that can predispose these patients to diabetes and various orthopedic issues: With good client 
education obesity is a preventable disease.  Some studies have found a correlation between spay/neuter status and other diseases.  As 
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mentioned earlier some of the evidence is better…some is less than convincing.  In order to be as concise as (reasonably) possible I’ll 
divide these potential risks into one of three categories – neoplasia, orthopedic concerns, and other. 

• Neoplasia – The vast majority, if not all, of the studies looking at a link between spay/neuter status and the development 
of cancer have been on purebred dogs.  The fact that purebred dogs are predisposed to certain cancers is of no surprise 
to anyone in the veterinary field:  Generalizing findings from studies in certain purebred dogs to all dogs is a fallacy.  
Additionally, finding a correlation between spay/neuter status and cancer does not prove a cause and effect relationship.  
One study looking at the long-term effects on spaying and neutering Golden Retrievers compared to Labrador Retrievers 
found little or no relationship between spay/neuter status and the increased incidence of cancer in the Labrador Retriever 
group - thus proving that the effects of confounding variables (like genetics) are more powerful than the effects of 
spay/neuter status in the development of cancer. 

• Orthopedic diseases – A major concern is that the removal of the influence of gonadal hormones will result in the 
delayed closure of growth plates resulting in changes in the skeletal structure that can lead to certain conditions or 
diseases.  In contrast to the idea that spay/neuter causes cancer this is a more biologically plausible theory.  
Predominately, studies are looking at hip dysplasia and cranial cruciate ligament rupture in dogs. 

o Hip dysplasia – As with neoplasia, the majority of studies looking at the impact of spaying and neutering dogs 
on the development of hip dysplasia involved pure bred dogs that were seen at referral institutions:   So it is 
questionable that this information can be applied to all dogs.  One very large study that looked at multiple 
breeds of dogs did find a correlation between spay/neuter status and the development of hip dysplasia.  The 
authors noted that owners with spayed and neutered animals may be more likely to seek veterinary care for 
orthopedic injuries which could skew the data.   Unfortunately, this study did not control for weight or body 
condition score which is likely more of a factor in the development of this condition.  Certainly, more study is 
needed in this area 

o Cranial Cruciate Ligament rupture – Several studies have looked at spay/neuter status as a risk factor for CCL 
rupture.  The greater length of long bones and changes in the tibial plateau angle of spayed and neutered dogs, 
again, provides a biologically plausible theory for this risk.  Larger dogs, older dogs, and obese dogs are at 
greater risk for this condition and studies that do not control for body condition score should be given less 
than full consideration.  One study looking at the medical records from a first-opinion veterinary practice 
found that neutering (and spaying) was not associated with an increased risk of cranial cruciate ligament 
rupture.  Again, more study is needed in this area. 

• Other 
o Urinary incontinence – Acquired urinary incontinence post spay has been well documented although the 

reports show a prevalence that ranges from 5% to 20% of spayed female dogs.  A recent report found that the 
prevalence was at the low end of this range.  The majority of these patients will respond to medical 
management.  

 
What’s the bottom line? 

• Male Cats – this is a classic “no brainer”.  The pros far outweigh the cons and we should neuter every male cat as soon 
as possible.  There is no known medical reason not to neuter cats and to neuter them early. 

• Female Cats – still, “just do it”!  Again, the pros far outweigh the cons. And a recent study shows that spaying before 
the cats’ first heat (so do it early) will greatly

• Male Dogs – for most small and medium sized dogs the pros of neutering far outweigh the cons. For responsible owners 
of large and giant breed dogs or breeds that are predisposed to orthopedic problems discussing the option of waiting 
until the dog is over 1 year of age may be prudent, if not overly cautious. 

 reduce the risk of malignant mammary neoplasia. 

• Female Dogs – until there is further evidence to the contrary, the concern about mammary tumors is very real and most 
dogs should be spayed before their first heat. Certainly this is valid for small and medium sized dogs:  After discussion 
of the pros and cons of waiting owners of large and giant breed dogs may elect to delay alter. 

 
Conclusion 
Currently, the pros far outweigh the cons when it comes to spaying and neutering the average pet.  More study is needed in this area 
due to the large number of conflicting reports and inadequate data.  It is important to keep in mind that millions of animals are still 
euthanized in shelters every year in this country:  It would be irresponsible to undermine the efforts of humane organizations and 
shelters at reducing pet overpopulation when the information that we have regarding the potential negative consequences of spaying 
and neutering animals is far from conclusive. 
 



  
 
 

3 

References 
Hoffman JM, Creevy KE, Promislow DE. Reproductive capability is associated with lifespan and cause of death in companion dogs. PLoS One. 2013 
Apr 17;8(4):e61082. doi: 10.1371/journal.pone.0061082. Print 2013. 
Miller L, Zawistowski S, Shelter Medicine for Veterinarians and Staff. Blackwell, 2004. 
Torres de la Riva G1, Hart BL, et al. Neutering dogs: effects on joint disorders and cancers in golden retrievers.  PLoS One. 2013;8(2):e55937. doi: 
10.1371/journal.pone.0055937. Epub 2013 Feb 13. 
Hart BL, Hart LA, Thigpen AP, Willits NH. Long-term health effects of neutering dogs: comparison of Labrador Retrievers with Golden Retrievers. 
PLoS One. 2014 Jul 14;9(7):e102241. doi: 10.1371/journal.pone.0102241. eCollection 2014. 
Zink MC, Farhoody P, Elser SE, et al. Evaluation of the risk and age of onset of cancer and behavioral disorders in gonadectomized Vizslas. J Am Vet 
Med Assoc. 2014 Feb 1;244(3):309-19. doi: 10.2460/javma.244.3.309. 
Adams P1, Bolus R, Middleton S, et al. Influence of signalment on developing cranial cruciate rupture in dogs in the UK. J Small Anim Pract. 2011 
Jul;52(7):347-52. doi: 10.1111/j.1748-5827.2011.01073.x. Epub 2011 Jun 8. 
Slauterbeck JR, Pankratz K, et al. Canine ovariohysterectomy and orchiectomy increases the prevalence of ACL injury. Clin Orthop Relat Res. 2004 
Dec;(429):301-5. 
Duval JM1, Budsberg SC, Flo GL, Sammarco JL.  Breed, sex, and body weight as risk factors for rupture of the cranial cruciate ligament in young 
dogs. J Am Vet Med Assoc. 1999 Sep 15;215(6):811-4. 
Witsberger TH, Villamil JA, et al. Prevalence of and risk factors for hip dysplasia and cranial cruciate ligament deficiency in dogs. J Am Vet Med 
Assoc. 2008 Jun 15;232(12):1818-24. doi: 10.2460/javma.232.12.1818. 
Beauvais W1, Cardwell JM, Brodbelt DC. The effect of neutering on the risk of mammary tumours in dogs--a systematic review. J Small Anim Pract. 
2012 Jun;53(6):314-22. doi: 10.1111/j.1748-5827.2011.01220.x. 
Overley B, Shofer FS, et al. Association between ovarihysterectomy and feline mammary carcinoma. J Vet Intern Med. 2005 Jul-Aug;19(4):560-3. 
White CR, Hohenhaus AE, Kelsey J, Procter-Gray E. Cutaneous MCTs: associations with spay/neuter status, breed, body size, and phylogenetic 
cluster. J Am Anim Hosp Assoc. 2011 May-Jun;47(3):210-6. doi: 10.5326/JAAHA-MS-5621. 
Ru G, Terracini B, Glickman LT. Host related risk factors for canine osteosarcoma. Vet J. 1998 Jul;156(1):31-9. 
Cooley DM, Beranek BC, et al. Endogenous gonadal hormone exposure and bone sarcoma risk. Cancer Epidemiol Biomarkers Prev. 2002 
Nov;11(11):1434-40. 
de Bleser B, Brodbelt DC, Gregory NG, Martinez TA. The association between acquired urinary sphincter mechanism incompetence in bitches and 
early spaying: a case-control study. Vet J. 2011 Jan;187(1):42-7. doi: 10.1016/j.tvjl.2009.11.004. 
Forsee KM, Davis GJ, et al. Evaluation of the prevalence of urinary incontinence in spayed female dogs: 566 cases (2003-2008). J Am Vet Med Assoc. 
2013 Apr 1;242(7):959-62. doi: 10.2460/javma.242.7.959. 
Villamil JA, Henry CJ, et al. Hormonal and sex impact on the epidemiology of canine lymphoma. J Cancer Epidemiol. 2009;2009:591753. doi: 
10.1155/2009/591753. 
Bryan JN, Keeler MR, et al. A population study of neutering status as a risk factor for canine prostate cancer. Prostate. 2007 Aug 1;67(11):1174-81. 
Glickman LT, Raghavan M, et al. Herbicide exposure and the risk of transitional cell carcinoma of the urinary bladder in Scottish Terriers. J Am Vet 
Med Assoc. 2004 Apr 15;224(8):1290-7. 
 
 


