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Introduction 
Canine prostate cancer is a relatively rare condition 
that accounts for less than 1% of all cancers diagnosed 
in dogs (Obradovich et al., 1987; Bryan et al., 2007). 
Out of 431 dogs with prostatic conditions diagnosed in 
a Dutch center, 56 suffered from prostatic carcinoma 
(Teske et al., 2002). Several forms have been identified, 
of which adenocarcinoma (AC), transitional cell 
carcinoma (TCC), and undifferentiated cell carcinoma 
are the most common (Bennett et al., 2018; Cunto et 
al., 2019).	
Canine prostate cancer has a poor prognosis due to the 
aggressive nature of this kind of tumors (both locally 
and systematically) (Cornell et al., 2000; Cunto et 
al., 2019). Untreated animals usually live for around 
one month (Griffin et al., 2018). One study reported 
an 80% metastatic rate at necropsy, mainly in lymph 
nodes, lungs, and bones (Cornell et al., 2000). Another 
important factor is the lack of response to the treatment 
strategies used to manage the condition (Griffin et al., 
2018).
Several treatment strategies are used in the management 
of canine prostate cancer. Medical therapy, radiation 
therapy, and surgery (total and partial prostatectomy) 
have all been used to treat animals suffering from the 
condition. However, no first-line standard of care has 
been defined (Griffin et al., 2018). 
Prostatectomy is a surgical technique that is used 
as one of the treatment strategies for prostate cancer 
(Griffin et al., 2018). Total prostatectomy (complete 
removal of the prostate gland) is, however, not 
routinely performed, partly due to the risk of serious 
complications after performing the procedure and due 
to the uncertainty about its added value compared 
to partial prostatectomy (White, 2000; Leroy and 

Northrup, 2009). Partial prostatectomy has been 
suggested as a palliative treatment to relieve symptoms 
(L’Eplattenier et al., 2006). However, in general, 
literature regarding prostatectomy for the treatment of 
prostate carcinoma is relatively scarce.	
The main goal of the present article is to summarize the 
available literature regarding the use of prostatectomy 
as a treatment for canine prostate cancer. Special 
attention will be given to studies investigating the 
therapeutic effectiveness and complications following 
the intervention. Additionally, gaps in the current 
knowledge are identified and proposals for future 
research will be formulated.
Surgical procedures
Total and partial prostatectomies are the two main types 
of surgery that can be performed in dogs with prostate 
cancer. 	
Total prostatectomy refers to the complete removal of 
the prostate gland and prostatic urethra. This procedure 
has been described in case reports and other literature 
(Bennett et al., 2018; Przadka et al., 2019). Some common 
features are summarized. In the first step, a urinary 
catheter is inserted into the urethra, followed by a midline 
laparotomy to open the abdominal cavity. Afterwards, the 
exposed vasa deferentia are ligated and cut. The tissues 
surrounding the prostate are subsequently dissected, as 
close to the organ as possible. To allow for transection of 
the urethra, the urinary catheter is (partly) withdrawn. The 
pre-prostatic urethra is then cut. After further dissection, 
the post-prostatic urethra is also cut circumferentially, 
after which the prostate is removed through the incision. 
Several urinary anastomosis techniques have been 
described, including uretero-urethral and cystourethral 
variants (Bennett et al., 2018). The abdominal incision is 
closed in three layers in a standard fashion.
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Canine prostate cancer is a relatively rare condition with a poor prognosis. Both total and partial prostatectomy have 
been described as treatment strategies for this condition. Based on the available literature, it is clear that prostatectomy 
is usually employed in combination with other therapeutic strategies. However, it is apparent that the procedure is 
currently not suitable for curative intent. Its role as a palliative therapy has been better established. Among others, 
urinary incontinence and urinary tract infections were reported as important complications. The reported frequencies 
varied per study. Future research is needed to establish the role of prostatectomy in the treatment of canine prostate 
cancer. Based on the current lack of prospective studies, it is difficult to state whether prostatectomy should become a 
routine practice or first-line standard of care. Novel protocols for treating canine prostate cancer should be established.
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In 2016, a case report was published (Bacon et al., 
2016) which described a total prostatectomy combined 
with cystectomy (total cysto-prostatectomy) in two 
dogs. In this report, the uretero-urethral anastomosis 
technique was used.	
The technique of partial prostatectomy is described in 
several articles (L’Eplattenier et al., 2006; Vlasin et al., 
2006). The prostate is also approached using a midline 
laparotomy. The reported studies used a urinary 
catheter to localize the urethra during the procedure. In 
both instances, a subtotal intracapsular approach was 
used. A part of the prostatic parenchyma was removed, 
and the capsule was closed afterward. During a partial 
prostatectomy, the prostatic urethra is not necessarily 
removed, meaning that an anastomosis is not always 
required.
In a study conducted in 2004 (Liptak et al., 2004), 
transurethral resection (TUR) was evaluated in dogs, 
including three suffering from prostatic carcinoma. 
After opening of the abdominal cavity, a ventral 
cystotomy was performed to assess the prostatic urethra 
and bladder neck. Afterwards, TUR of the prostatic 
urethra was performed with a cauterized cystoscopic 
loop. In this study, radiotherapy was also administered 
intraoperatively. Afterwards, the bladder and abdominal 
incisions were closed in a standard fashion.	  
The current paper focused on the basic technical aspects 
of the different procedures. More detailed information 
about the techniques, the analgesia used, and other 
aspects can be found in the original articles.
Therapeutic effectiveness
The literature describing prostatectomy used for the 
treatment of canine prostate cancer was screened for 
information regarding the effectiveness in extending 
the survival time of animals. Key information of these 
studies is summarized in Table 1.	
A number of case reports have been published 
describing single animals suffering from prostate 
cancer undergoing prostatectomy (Bacon et al., 2016; 
Przadka et al., 2019). These reports mostly focus on 
the technique and its execution, but they also contain 
information about the disease and clinical outcome. 
The case report of Bacon et al. (2016) describes the 
execution of total cysto-prostatectomy (total removal 
of both bladder and prostate) in two dogs, one of which 
suffered from prostatic carcinoma. After diagnosis, the 
dog underwent eight months of 3-weekly chemotherapy 
before undergoing total cysto-prostatectomy due to the 
progression of disease. No signs of metastatic disease 
were found. Around twelve days after surgery, the animal 
was euthanized due to symptoms, some of which were 
related to aspiration pneumonia and not tumor itself. 
No recurrence or metastasis of the prostate carcinoma 
was found during necropsy. In 2019, a case report was 
published about a total prostatectomy performed in a 
dog suffering from prostatic AC (Przadka et al., 2019). 
The animal underwent a total prostatectomy after at 
least 3 weeks of difficulty urinating. No evidence of 

metastasis was present. After the surgery, the dog was 
treated with analgesics, including meloxicam. The 
animal died within 6 weeks after the surgery due to 
unknown reasons.
In 2006, a case series was published that described 
partial prostatectomy using a neodymium-doped yttrium 
aluminum garnet (Nd:YAG) laser in 12 dogs, of which 
8 suffered from prostatic carcinoma (L’Eplattenier et 
al., 2006). In three of these dogs, metastasis was either 
discovered during surgery or metastasis developed 
during follow-up. After the surgery, these animals were 
treated with meloxicam and IL-2. The median survival 
time of all the animals with prostatic carcinoma was 
103 days. In five animals that clinically benefitted 
from the surgery, the median survival time was 183 
days. The other three animals died within 16 days. A 
more recent retrospective case series investigated the 
outcomes of total prostatectomy in 25 dogs suffering 
from prostatic carcinoma. (Bennett et al., 2018). A total 
of 21 (81%) of these dogs were also treated with other 
therapies, mainly nonsteroidal anti-inflammatory drugs 
(NSAIDs) and/or chemotherapy (mitoxantrone or 
carboplatin). Nineteen animals (76%) died due to the 
cancer, while three animals were still alive at the end 
of the study. The three remaining dogs were euthanized 
for reasons that were not directly related to the cancer. 
The median disease-free interval for animals where 
data were available was 81.5 days and was longer for 
dogs with (at least suspected) local recurrence than for 
dogs with (at least suspected) metastatic disease (85 
vs. 76, respectively). One year after surgery, 32% of 
the animals were still alive, while only 12% were alive 
after two years.
Only two clinical trials assessing the effectiveness 
of prostatectomy were identified (Liptak et al., 
2004; Vlasin et al., 2006). In the trial of Liptak et 
al. (2004), six dogs underwent TUR, of which three 
suffered from prostatic carcinoma. Two of these dogs 
were diagnosed with prostatic TCC and did not show 
metastases. The last dog suffered from undifferentiated 
prostate carcinoma with lymph node metastasis. In 
addition to the TUR, two of the dogs were treated with 
intraoperative radiotherapy (IORT). The survival times 
of the three dogs with prostatic carcinoma ranged from 
32 to 264 days. The authors state that it is possible that 
the TUR did not provide an additional overall survival 
advantage over the rest of the treatments administered. 
In 2006, a prospective clinical trial comparing subtotal 
intracapsular prostatectomy and total prostatectomy 
as a palliative treatment for advanced-stage prostatic 
cancer was conducted (Vlasin et al., 2006). Ten dogs 
underwent subtotal prostatectomy while eleven dogs 
underwent total prostatectomy. Dogs undergoing 
a subtotal prostatectomy survived, on average, 
significantly longer than dogs undergoing total 
prostatectomy (112 vs. 19.2 days, respectively). Three 
additional dogs were euthanized on the request of the 
owners.	
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From the aforementioned studies, it is clear that 
prostatectomy is usually employed with other 
therapeutic strategies. However, due to the 
administration of additional or adjuvant therapy 
next to the prostatectomy, it is difficult to assess the 
contribution of prostatectomy to overall survival. 
Indeed, in all the reported studies, most animals were 
treated with NSAIDs and/or chemotherapy. However, 
the average survival time of the four animals that did 
not receive additional treatment in the study of Bennett 
et al. (2018) was only 70.25 days. This seems lower 
than the overall median survival time of 231 days in the 
same study. However, only four out of 25 dogs were 
not treated with adjuvant therapy and the protocols 
were very variable. This makes it difficult to draw 
conclusions regarding the role of the different treatment 
strategies in prolonging the survival time.
Based on the survival outcomes in the studies reported, 
it seems highly unlikely that prostatectomy is a viable 
option for curative-intent treatment in most instances 
of canine prostate cancer. However, prostatectomy 
could be part of a curative therapy in non-metastasized 
prostate cancer. No studies specifically investigated 
this theory. Additionally, it is clear that prostatectomy 
can play an important role as a palliative treatment, 
both in metastasized and non-metastasized disease, to 
extend the survival time.
Complications
Total prostatectomy is a procedure that carries a high 
risk for complications and unwanted side effects. This 
is one of the main reasons why prostatectomy is not 
routinely performed (Leroy and Northrup, 2009). 
Information regarding the complications of total and 
partial prostatectomy mentioned in the reported studies 
is summarized in Table 2. Special attention is given 
to urinary incontinence, as it is the most frequently 
described complication.
Urinary incontinence has been described as a potentially 
serious complication of prostatectomy in dogs (Hardie 
et al., 1984; Basinger et al., 1987; Goldsmid and 
Bellenger, 1991). Estimates of urinary incontinence after 
total prostatectomy of 33%–100% have been mentioned 
(Goldsmid and Bellenger, 1991; Freitag et al., 2007; 
Bennett et al., 2018). Some studies do not mention 
occurrence of urinary incontinence (L’Eplattenier et 
al., 2006). In the study of Bennett et al. (2018), 8 out of 
25 (32%) that underwent total prostatectomy suffered 
permanent urinary incontinence. In the case report of 
Bacon et al. (2016), the dog undergoing total cysto-
prostatectomy suffered from urinary incontinence. 
This was, however, also present before the procedure. 
The animal that underwent total prostatectomy in the 
case report of Przadka et al. (2019) did not suffer from 
urinary incontinence. There was no report of urinary 
incontinence in dogs with prostate cancer undergoing 
partial or subtotal prostatectomy in several selected 
studies (Liptak et al., 2004; L’Eplattenier et al., 2006). It 
has been suggested that prostatic cancer itself has a role Ta
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in the development of urinary incontinence because it 
occurs more frequently in dogs with prostatic neoplasia 
than in normal dogs (L’Eplattenier et al., 2006).
Urinary tract infection (UTI) was mentioned (Liptak 
et al., 2004; Bacon et al., 2016). In the first study, 
UTI was already present in one animal before the 
surgery and could not be linked to the procedure as a 
complication. It was treated swiftly in another animal. 
In the second study, it was not established that the UTI 
was not present before the surgery.
Future research
The body of literature investigating prostatectomy as 
a treatment for canine prostate cancer consists largely 
of retrospective studies. To the author’s knowledge, 
only one prospective clinical trial was performed 
specifically to assess prostatectomy in canine prostate 
cancer (Vlasin et al., 2006). There is still a large need 
for prospective, (multi-centric) clinical trials assessing 
the effectiveness, complications of the procedure, and 
settings in which it could be used. These prospective 
studies could provide further information on whether 
prostatectomy should become routine practice or first-
line standard of care	 .
The current, limited literature regarding prostatectomy 
as a single therapy does not allow us to draw a 
conclusion about whether it could provide a clinically 
significant survival benefit over less invasive therapies, 
such as NSAIDs. Therefore, it may not be ethically 
justified to perform a trial to compare prostatectomy 
as single therapy to NSAIDs or other less invasive 
procedures. Additionally, prostatectomy is currently 
already used most frequently in combination with other 
therapeutic strategies.	
The effectiveness of prostatectomy in extending overall 
survival in combination with a standard, less invasive 
treatment does however warrant further investigation. 
In the first step, a two-arm design, randomized clinical 
trial, could be performed to compare a regimen of 
NSAIDs with a therapy that combines NSAIDs 
and prostatectomy. In this case, not only the overall 
survival is important, but also the difference in quality 
of life between the two treatments, since prostatectomy 
carries a risk for complications. To incorporate this 
in the study design, the health-related quality of life 
questionnaire developed by Lynch et al. (2011) could 
be completed by the owners at the start of the study, 
during treatment, and after treatment completion. This 
will allow for a comparison between the quality of life 
of animals undergoing the standard treatment and the 
ones undergoing the standard treatment supplemented 
with prostatectomy. It should afterwards be assessed 
whether the potential increase in overall survival of 
the prostatectomy can justify a potential increase in 
complications or decrease in quality of life. Additionally, 
it is important to set a correct inclusion and exclusion 
criteria regarding the standard treatment and the type 
of cancers eligible for inclusion. The type of cancer Ta
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could be limited to a histological subgroup (e.g., AC 
or TCC) or to intra- or extracapsular disease. Finally, 
a decision needs to be made whether to test partial or 
total prostatectomy. Alternatively, two separate clinical 
trials or a three-arm design could be used to test both 
procedures.
It has been suggested that total prostatectomy could 
be used in non-metastasized prostate cancer (Leroy 
and Northrup, 2009), possibly with curative intent. 
To investigate this hypothesis, a single-arm study 
could be performed. Animals with confirmed prostatic 
neoplasia could be enrolled when there is no evidence 
of metastasis. This should be confirmed during the 
procedure itself. Animals in this study should be 
preventively treated with NSAIDs and/or chemotherapy 
to reduce the chance of recurrence as much as possible. 
The main outcome of this study would be whether or 
not there is recurrence. Secondary outcomes that could 
be considered are time to recurrence, overall survival, 
and quality of life before and after the procedure.
There are some hurdles to the conduct of the both 
above-mentioned trials. Due to the rarity of the disease, 
it may be difficult to achieve the required sample sizes 
within acceptable timelines. A similar effect can also be 
found in retrospective studies: in the study of Bennett 
et al. (2018), records from a time span of almost twelve 
years were searched to obtain 25 eligible animals. To 
circumvent this problem and to maximize external 
validity, the trials should be organized in multiple 
centers. Another potential issue is that owners may 
not consent to participation due to the invasiveness 
of the procedure. To address this concern, a non-
randomized design could be used or a cohort study 
could be designed. Both solutions will, however, lead 
to a reduction in internal validity.
There is currently little research into the factors that 
both veterinarians and owners consider to decide the 
optimal treatment strategy for canine prostate cancer. It 
is, therefore, not well understood whether owners and 
veterinarians feel that the potential benefits outweigh the 
risks of the potential complications of a prostatectomy. 
A better scientific understanding of these risks and 
benefits could allow veterinarians to better inform 
the owners, who can then make a better informed 
decision. Qualitative research could be carried out to 
investigate the considerations that are made by owners 
and veterinarians to decide whether or not to elect for a 
prostatectomy, and whether a total or partial removal of 
the organ should be performed.

Conclusion
The reported studies do not provide conclusive 
evidence that prostatectomy as a single therapy extends 
the survival time of dogs suffering from prostate cancer 
in a clinically significant way. Additionally, it is rarely 
used as a single therapy. It is, however, apparent that 
it does not constitute an option for curative treatment 

in almost all cases. Whether this is different in non-
metastasized disease or not remains to be elucidated.	
Based on the current literature, postoperative 
complications seem to be more frequent and severe 
following total prostatectomy than following partial 
prostatectomy. Urinary incontinence was a serious 
complication present in several dogs after total 
prostatectomy.
The body of literature investigating prostatectomy as 
a treatment for canine prostate cancer consists largely 
of retrospective studies. Prospective studies should 
be carried out to increase the understanding of this 
procedure. Based on the current evidence, it is difficult 
to state whether prostatectomy should become a routine 
practice or should be used a first-line standard of care. 
It is important that new protocols are developed to treat 
canine prostate cancer.
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