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Abstract

Electronic medical records with a final diagnosis of prostate disease were retrieved from the
electronic medical record system of a veterinary academic referral hospital. Data gathered included
signalment, age at time of admission, clinical signs including gross hematuria, stranguria or dysuria,
dripping of bloody fluid from the prepuce unassociated with urination, urinary incontinence and
inappropriate urination, rectal tenesmus, and passage of ribbon-shaped stools, and signs of systemic
disease. Presence of red blood cells (RBCs) and epithelial cells in urine sediment and of mineralization
and regional lymph node enlargement on transabdominal ultrasound also were recorded. Ninety-nine
cases were reviewed. The history and diagnostic findings determined to be significantly associated with
benign prostatic hyperplasia/hypertrophy (BPH) rather than with prostatic neoplasia were being sexually
intact (p > 0.0001) and dripping bloody fluid from the prepuce unassociated with urination (p = 0.007).
The history and diagnostic findings determined to be significantly associated with prostatic neoplasia
rather than with BPH were being castrated (p < 0.0001), stranguria or dysuria (p < 0.0001), rectal
tenesmus (p = 0.0009), systemic signs of disease (p = 0.004), and mineralization of the prostate and
regional lymph node enlargement visible with transabdominal ultrasound (p < 0.0001 and p = 0.0002,
respectively).
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Introduction

Prostate disease is common in men and in dogs. Many pet owners are aware of diagnostic and
treatment options for human prostate disease and expect their veterinarians to be aware of how those
diagnostic tests and therapies work in dogs.

The canine prostate encircles the neck of the urinary bladder and is bounded dorsally by the
rectum and ventrally by the symphysis pubis and ventral abdominal wall." Histologically, it consists of
two lobes separated by a median raphe; the lobes are separated into lobules made up of secretory
epithelium and supportive tissue.' Blood supply is via the prostatic artery, with the dorsal and
periurethral areas better vascularized than the ventral portion of the gland.> There is relatively little
smooth muscle compared to the human prostate gland, with distinct differences in distribution and type of
muscle at the bladder neck, and there is relatively more glandular tissue.>* The canine prostate gland is
surrounded by a well defined capsule; histologic studies disagree as to whether a true capsule surrounds
the human prostate.'*”

Secretory function and increase in size of the prostate are androgen-mediated. A significant
difference between human male and canine male populations in the United States in regards to prostate
disease is intact status; very few men are castrated or have gonadal dysfunction such that they secrete no
androgens, while 31.8% of dogs are castrated in the United States.’

Benign prostatic hypertrophy/hyperplasia is very common in men; more than 40% of men over 60
years of age have lower urinary tract signs associated with BPH.” Benign prostatic
hyperplasia/hypertrophy is the most commonly reported disorder of the prostate in dogs.*'® It is well
documented that 50% of intact male dogs have histologic evidence of BPH by five years of age.!' Benign
prostatic hyperplasia/hypertrophy has not been reported in castrated dogs. The primary metabolite of
testosterone, dihydrotestosterone, is the androgen that mediates prostate hypertrophy and hyperplasia.
In dogs, the prostate gradually increases in size until four to six years of age, plateaus, and then increases
in size again until it begins to atrophy in very aged dogs.'"'"*'* The increase in size associated with age is
due to a decrease in androgen secretion in the face of continuing estrogen secretion.' As the prostate
increases in size, it may pull the urinary bladder forward into the abdominal cavity, making it difficult or
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impossible to assess on digital rectal examination. The primary clinical sign of BPH in men is difficulty
in completely emptying the urinary bladder. This clinical sign is less likely to develop in dogs because of
the relative lack of activation of smooth muscle cells in the prostate compared to that in men, and
subsequent lack of urethral constriction.'® Benign prostatic hyperpertrophy/hyperplasia in dogs more
commonly is associated with increased size and secretory function of the gland and so has been reported
to be evidenced clinically by dripping of bloody prostatic fluid from the urethra unassociated with
urination, hematuria, rectal tenesmus, and passage of ribbon-shaped feces.'”°

Prostatic neoplasia is the second leading cause of cancer-related death in men.*' There is
histologic evidence of prostatic neoplasia in about one-third of men over 50 years of age and in 90% of
men over 90 years of age.”’ Overall incidence of prostatic neoplasia in dogs is reported as 0.7%.*
Prostatic neoplasia has been reported in intact and in castrated dogs; castration increases risk of
development of prostatic carcinoma by a factor of two to four times.***2° Prostatic neoplasia has a
different biology in men than in dogs. Men develop an androgen-responsive, fairly benign form of
prostatic cancer early, followed by a non-androgen-responsive, more aggressive form later in life. Dogs
develop only non-androgen-responsive, aggressive prostatic neoplasia.”” Growth pattern of prostatic
neoplasia differs between castrated and intact dogs.”® The association between castration and
development of prostatic neoplasia in dogs has not been explained. Clinical signs reported in dogs with
prostatic neoplasia include stranguria and dysuria, hematuria, rectal tenesmus, anorexia and weight loss,
rear limb lameness, and polyuria and polydipsia.'®2%**%*3

Prostatitis is infection of the prostate gland and commonly occurs secondary to either BPH or
neoplasia as those alterations in anatomy and function of the gland overcome mechanisms that prevent
movement of normal bacterial flora from the distal urethra into the prostate. Prostatitis may be diffuse or
may be localized as an abscess. Prostatic cysts also are reported, again varying from diffuse small cysts
scattered throughout the gland, often associated with BPH, to large, localized cysts that may be within or
outside the gland parenchyma.

In humans, evaluation for prostate disease by a physician is recommended for all men between
the ages of 50 and 75 who have a life expectancy of at least ten years.”* The recommended diagnostic
tests are a complete history; digital rectal examination to evaluate prostate size, shape, and consistency,
and to assess for pain; urinalysis; and assessment for serum concentration of prostate specific antigen
(PSA).* This is recommended for all men, whether or not they are symptomatic, and further diagnostic
testing, such as ultrasound and aspirate or biopsy of the prostate, are recommended only in men with
symptoms of prostate disease or elevated PSA concentrations.

In dogs, evaluation of the prostate beyond digital rectal examination is not usually performed in
asymptomatic animals. Diagnosis of prostatic disease includes a complete history; digital rectal
examination to evaluate prostate size, shape, and consistency, and to assess for pain, remembering that the
very enlarged prostate may be abdominal and difficult or impossible to assess by rectal examination;
ultrasonography to evaluate internal architecture of the prostate and to guide collection of samples for
cytology; and if infection is suspected, culture of prostatic fluid, collected by ejaculation or prostatic
massage, or aspirates of the gland. Because prostatic fluid is secreted constitutively, with much running
into the urinary bladder, urinalysis on samples collected by cystocentesis may provide information about
the prostate. Prostate specific antigen is not used for diagnostic screening in dogs as it is not routinely
identified in serum.*® A related but distinct protein, canine prostate specific esterase, has been identified
in the dog but concentrations in serum and seminal fluid have not been demonstrated to differ
significantly between normal dogs and dogs with various prostate diseases.**’

The author has received many anecdotal reports from colleagues of clients arguing for
unnecessary tests for prostate disease in their dogs based on information from their experience or the
human medical literature. This retrospective study was an attempt to determine which factors gleaned
from history, physical examination findings, and common diagnostic tests could be used to differentiate
likely causes of disease and streamline the diagnostic process. The intent was not to circumvent cytologic
or histopathologic assessment of the prostate, which is the gold standard for differentiation of disease
types in the dog.
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Materials and methods

Medical records were retrieved electronically using the system’s embedded search mechanism.
The search included male dogs of all breeds, intact or castrated, for any diagnosis containing all or
portions of the word “prostate.” Search terms included were abscess-prostate, adenocarcinoma-prostate,
carcinoma-prostate, cyst-prostate, hypertrophy-prostate, prostatitis, and prostatomegaly. Data gathered
included diagnosis, breed, and intact status and age at time of admission. Clinical signs noted by the
owner or by a veterinarian during physical examination that were specifically recorded included gross
hematuria, stranguria or dysuria, dripping of serosanguinous or hemorrhagic fluid from the prepuce
unassociated with urination, urinary incontinence or loss of housetraining as evidenced by inappropriate
urination, rectal tenesmus, and passage of ribbon-shaped stools. Also recorded were signs of systemic
disease, such as lethargy, anorexia, or lameness.

Because it was not always clear how referring veterinarians had gathered data sent along with the
patient, data were included from urinalysis and transabdominal ultrasound only if those tests were
completed at the author’s institution, to minimize variability. Recorded from urinalyses were number of
RBCs and epithelial cells in the urine sediment. Recorded from transabdominal ultrasound reports were
presence or absence of prostatic mineralization and regional lymph node enlargement. Cytologic
diagnoses were included only if performed at the author’s institution, again to minimize variability.

Categorical data were compared between groups using the x* test or Fisher’s exact two-tailed test,
as appropriate. Non-categorical data were compared using ANOVA. Significance was set at p< 0.05.

Results

The initial search retrieved 183 medical records from 2002 to the present. Eighty-four cases were
removed after initial evaluation. Twenty-three had been completed incorrectly by a clinician or had been
coded incorrectly and did not pertain to prostate disease in dogs. Twenty-eight were removed due to an
incomplete work-up, usually consisting only of a history and physical examination with any further
diagnostics declined by the owner. Fifteen were cases with prostate disease secondary to a significant
primary condition that would confound source of clinical signs or results of diagnostic tests; examples of
these conditions were pyelonephritis, neoplasia of other organs or systems, immune-mediated
thrombocytopenia or hemolytic anemia, infectious diseases including blastomycosis and tick-borne
diseases, urolithiasis, and paraplegia with urinary and fecal incontinence. Ten cases had putative prostatic
carcinoma and eight cases had putative BPH, with no cytologic confirmation. Diagnosis was based on
parameters to be evaluated by this study so these cases were removed.

Ninety-nine cases were evaluated in detail. Diagnoses for all cases were verified by evaluation of
cytology specimens collected by fine-needle aspirate or by histopathology after necropsy. Complete
signalment, history and physical examination findings were recorded for all cases. Urinalysis was
performed in 56 cases. All urine samples were collected by cystocentesis. Transabdominal ultrasound
was performed in 90 cases.

Dogs of 44 breeds were identified. Breed size varied from toy to giant. Breeds most commonly
represented were the Labrador retriever (n=18), English springer spaniel (n=9), Shetland sheepdog (n=8),
golden retriever (n=6), and German shepherd dog (n=5). This reflects popularity of these breeds in the
area and the clientele of the clinicians at the author’s institution.

Fifty-seven dogs were diagnosed with prostatic carcinoma; differentiation was not consistently
made between adenocarcinoma and transitional cell carcinoma. Twenty-nine dogs were diagnosed with
BPH. Of the remaining dogs, eight were diagnosed with BPH with overlying prostatitis, two with
carcinoma with overlying prostatitis, and one each with BPH with an intraprostatic cyst BPH with an
ossified intraprostatic abscess, and a periprostatic cyst. Statistical comparisons were made between the
dogs diagnosed with carcinoma and BPH.

Difference in intact status as an aid in differentiation of disease type is significant, with p <
0.0001. Benign prostatic hyperplasia’hypertrophy was more common in intact than in castrated dogs; all
29 dogs diagnosed with BPH were intact. Prostatic carcinoma was more common in castrated than in
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intact dogs; 54 of 57 dogs with carcinoma were castrated (94.7%). Mean age at diagnosis did not vary
significantly between dogs diagnosed with BPH (7.9 + 2.9 years [mean +/- SD]) and those diagnosed with
carcinoma (10.2 + 1.9 years).

Hematuria was defined grossly, either by owner description or as evidenced during urine
collection, or by noting of RBCs in the urine sediment. Hematuria was noted as a clinical sign in 12 of 29
dogs with BPH (41.3%) and in 18 of 57 dogs with carcinoma (31.6%). Number of RBCs in urine
sediment in dogs with BPH was on average much lower than that in dogs with carcinoma (3.3 £ 8.0 in 18
dogs versus 32.8 +28.8 in 28 dogs). Presence or absence of hematuria did not vary significantly between
groups by either definition. Stranguria (painful urination) and dysuria (difficult or painful urination) were
considered synonymous. Stranguria/dysuria was significantly more common in dogs with carcinoma
(40.4% of 57 dogs) than in dogs with BPH (0 of 29 dogs; p< 0.0001). Dripping of serosanguinous or
hemorrhagic fluid from the prepuce unassociated with urination was significantly more common in dogs
with BPH (41.4% of 29 dogs) than in dogs with carcinoma (14.0% of 57 dogs; p = 0.007). Urinary
incontinence and inappropriate urination did not differ significantly between the two groups; this clinical
sign was reported in 10.3% of the dogs with BPH and in 15.8% of the dogs with carcinoma. Number of
epithelial cells in urine sediment was higher in dogs with carcinoma (4.14 +/- 3.6, n=28) than in dogs with
BPH (0.5 + 0.8, n = 18) but this difference was not significant.

Rectal tenesmus is straining to pass stool, which may be of varying consistency. In this
population two of 29 dogs with BPH (6.9%) were reported to have tenesmus while 24 of 57 dogs with
carcinoma (42.1%) were reported to have tenesmus. This difference is significant (p = 0.0009).
Associated with this is passage of ribbon-shaped stools. None of the dogs with BPH and seven of the
dogs with carcinoma (12.3%) were reported to pass soft, ribbon-shaped stools. This difference is not
significant (p = 0.09). General systemic signs of disease that were reported included anorexia and weight
loss, lethargy, hindlimb weakness and ataxia, and abdominal pain. These signs were significantly more
common in dogs with carcinoma (35.1%) than in dogs with BPH (6.9%; p=0.004).

Mineralization of the prostatic parenchyma and regional lymph node enlargement were assessed
using transabdominal ultrasound. Mineralization was noted in 32 of 49 dogs with carcinoma (65.3%) and
in none of the 29 dogs with BPH; this difference is significant (p<0.0001). Regional lymph node
enlargement was noted in 24 of the dogs with carcinoma (49.0%) and in three of the dogs with BPH
(10.3%); this difference also is significant (p = 0.0002).

Discussion

The primary limitations to this study were the study population and limitations in retrieving data
based on varying use of the electronic medical record. The study was conducted at a veterinary teaching
hospital. Dogs with BPH are less likely to be referred for diagnosis or care than are dogs with less
common or higher morbidity prostate disorders, including prostatic neoplasia. It is possible that the
results of this study reflect increased severity of disease in this specific population of dogs. The
electronic medical record is a standard software product (Universal Veterinary Information System
[UVIS]) and despite the fact that all faculty and house officers are trained to use the medical record in a
specific way, historical data and laboratory results were saved in varying sites within the record. It is
possible that not all data were found by the author, although a considerable amount of effort was put into
completely evaluating all material available for each case.

Benign prostatic disease has not been reported in castrated dogs and was not identified in this
study.”®*® Any dog that has been castrated at least three months prior to presentation should have
prostatic atrophy and no clinical signs suggestive of prostatic disease.””* Any castrated male dog with
prostatomegaly should be considered to have neoplasia. Similarly, dogs with stranguria or dysuria as a
component of prostate disease should be considered to have neoplasia. Smooth muscle is not activated in
dogs with prostate disease so any urethral obstruction is due to invasion of the urethra by neoplastic
tissue.'® Because many owners will elect euthanasia at the time of diagnosis of prostatic neoplasia,
definitive diagnosis by collection of samples for cytology or histopathology is strongly recommended.
Techniques for collection of fine-needle aspirate cytology specimens and biopsy specimens for
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histopathology have been described.” Fine-needle aspirate is less invasive and correlates with
histopathology diagnosis in 80% of cases.*

The other parameters listed were significant in this study but were present in dogs with either
condition. Some, for example mineralization of the prostatic parenchyma, also may be associated with
prostatitis, which was not evaluated in this study, or with undiagnosed concurrent disease.”*** Intact
status of the dog and presence or absence of stranguria/dysuria are strong predictors permitting initial
differentiation of BPH from prostatic neoplasia in dogs.

The history and diagnostic findings determined to be significantly associated with BPH rather
than with prostatic neoplasia in dogs in this study were being sexually intact and dripping bloody fluid
from the prepuce unassociated with urination. The history and diagnostic findings determined to be
significantly associated with prostatic neoplasia rather than with BPH were being castrated, stranguria or
dysuria, rectal tenesmus, systemic signs of disease, and mineralization of the prostate and regional lymph
node enlargement visible with transabdominal ultrasound. Knowledge of these parameters guides further
diagnostic testing and therapy (Figure).

Figure. Diagnostic key for dogs with prostatic enlargement and history of clinical signs suggestive of
prostatic disease:

The dog is intact. Go to step 2.

1. The dog was castrated > 3 months ago. Go to step 3.

2. The dog has any of the following clinical signs: stranguria/dysuria, rectal tenesmus, systemic signs of
disease, mineralization of the prostate, regional lymph node enlargement. Go to step 3.

2’ The dog does not have any of the above clinical signs. Go to step 4.

3. The dog most likely has prostatic neoplasia. Overlying prostatitis may be present. Cytology or biopsy
specimens should be collected for definitive diagnosis. Therapy is palliative.”

4. The dog most likely has BPH. Cytology or biopsy specimens should be collected for definitive diagnosis.

Overlying prostatitis may be present and should be assessed by culture of prostatic fluid or tissue.
Castration is the most effective therapy for BPH. Medical therapy with finasteride is described.*®
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