
Academic Editor: Eva Tvrdá

Received: 12 August 2026

Revised: 3 September 2026

Accepted: 7 September 2026

Published: 9 September 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Article

Grading Canine Benign Prostatic Hyperplasia: A Survey of
Veterinary Practice and the Development of a Web-Based
Symptom Index
Daniele Zambelli 1 , Giulia Ballotta 1,* , Diego Bucci 1 , Lucia Pagliuca 2 and Marco Cunto 1

1 Department of Veterinary Medical Sciences, University of Bologna, Ozzano dell’Emilia, 40064 Bologna, Italy;
daniele.zambelli@unibo.it (D.Z.); diego.bucci3@unibo.it (D.B.); marco.cunto@unibo.it (M.C.)

2 Independent Researcher, 40100 Bologna, Italy; luciapagliuca.vet@gmail.com
* Correspondence: giulia.ballotta2@unibo.it

Simple Summary

Benign prostatic hyperplasia (BPH) is common in intact male dogs, but many affected
dogs show no clinical signs until the prostate enlarges. Assessing BPH severity can be
challenging, as veterinarians may differ in recognising clinical signs and making treatment
decisions. This study investigated current approaches to diagnosing and managing canine
BPH and evaluated a web-based tool to standardise disease severity assessment. The
survey revealed considerable variability among veterinarians in recognising clinical signs,
assessing BPH severity, and selecting treatment strategies, despite broad agreement on the
importance of ultrasonography and further investigation of prostatic enlargement. The
web-based tool, based on the Zambelli Symptom Index, showed very high agreement with
the original paper-based classification. These results indicate that the Zambelli Symptom
Index can be reliably implemented in a web-based format. The tool could help veterinarians
assess BPH severity more consistently and support standardised clinical decision-making.

Abstract

Benign prostatic hyperplasia (BPH) affects more than 95% of intact male dogs, yet most
remain asymptomatic until prostatic enlargement causes clinical signs. Standardised as-
sessment of BPH severity is therefore needed to improve clinical decision-making and
enable comparable research outcomes. This study aimed to investigate current diagnostic
and therapeutic approaches to canine BPH and to develop and assess a web-based appli-
cation implementing the Zambelli Symptom Index (ZSI), an established symptom-based
scoring system for BPH severity. A voluntary questionnaire was completed by veterinary
practitioners to assess current clinical practice, and agreement between the web-based and
reference paper-based ZSI classifications was evaluated. The survey revealed considerable
variability in the recognition of clinical signs, assessment of BPH severity, and selection of
treatment strategies, despite broad agreement on the diagnostic value of ultrasonography
and the need for further investigation of prostatic enlargement. The web-based ZSI showed
very high agreement with the reference classification. These findings demonstrate that the
ZSI can be implemented digitally without materially affecting severity classification. The
web-based tool may improve the standardisation and reproducibility of BPH assessment
in clinical practice and research. Further studies are warranted to evaluate interobserver
variability, clinical validity, and responsiveness to treatment.
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1. Introduction
Benign prostatic hyperplasia (BPH) is the most common prostatic disorder in sex-

ually intact male dogs and is an age-related, androgen-dependent condition in which
alterations in the androgen-to-estrogen balance may contribute to prostatic growth [1]. It
develops spontaneously in men, several non-human primates (including chimpanzees and
macaques), and dogs, following an age-related, androgen-dependent pattern [2]. With
nearly all individuals developing the disorder over time, studies indicate that more than
95% of intact male dogs are affected by 9 years of age [3]. However, this high prevalence
should not be interpreted as meaning that 95% of older intact dogs are clinically ill and
therefore require treatment.

Although prostatic enlargement is a characteristic finding of BPH, prostate size does
not necessarily reflect clinical severity, and prostatomegaly alone should not be used to
identify dogs with clinically relevant disease [1]. In a substantial proportion of ageing intact
dogs, prostatic hyperplasia remains asymptomatic and may reasonably be regarded as an
androgen-dependent manifestation of ageing. BPH-related clinical signs are relatively com-
mon, particularly in dogs older than 6 years, but typically develop only when hyperplasia
progresses sufficiently to cause clinically relevant changes [3,4]. Therefore, histological
or ultrasonographic evidence of BPH should be distinguished from clinically significant
disease. The presence of prostatic enlargement alone should not constitute an indication
for treatment; rather, therapeutic decisions should be guided by the presence and severity
of clinical signs, associated complications, impairment of reproductive function, and the
individual dog’s welfare [1,5]. Accordingly, treatment should be considered primarily
when BPH is associated with clinically relevant clinical signs or complications [6].

Among symptomatic dogs, the most commonly reported signs include sanguineous
preputial or urethral discharge, haematuria, and haemospermia. When marked prostatic
enlargement or large prostatic cysts are present, secondary gastrointestinal or perineal
complications, such as constipation, rectal tenesmus with ribbon-shaped faeces, dyschezia,
or perineal hernia, may occur. Dysuria or urinary incontinence is less common and typically
results from urethral compression. In breeding males, BPH may contribute to subfertility,
often associated with substantial erythrocytosis in the prostatic fluid [5].

A standardised classification of BPH severity is essential to minimise the subjectivity
inherent in clinical evaluation and to support appropriate therapeutic decision-making.
Symptom assessment is therefore central to BPH management and should be based on
objective scoring tools that provide a reproducible measure of clinical severity and enable
consistent monitoring of treatment response over time.

In human medicine, the International Prostate Symptom Score (IPSS) is recognised
as the gold standard for quantifying symptoms and is widely used in BPH research [7].
Roehrborn et al. [8] reviewed international guidelines for BPH, noting that most recom-
mend structured symptom assessment. The IPSS, derived from the American Urological
Association Symptom Index (AUA-SI), is the most commonly used instrument [9]. Across
these guidelines, therapeutic recommendations are primarily based on symptom presence
and severity, as well as patient-reported discomfort. Watchful waiting suits mild symptoms
or minimal impact on quality of life. Medical therapy is indicated for moderate symptoms
or interference with daily life. Surgery is reserved for severe cases, complications, or
treatment failure [7,8].

In veterinary medicine, however, assessment of symptomatic BPH has traditionally
relied largely on subjective clinical evaluation, limiting consistency in the classification
and comparison of affected dogs. To address this limitation, Zambelli et al. introduced the
first canine-specific BPH Symptom Index in 2012, inspired by the IPSS [10]. The Zambelli
Symptom Index (ZSI) provides a standardised assessment of clinical severity based on
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BPH-related symptoms rather than prostate size. The index considers the presence and
severity of BPH-related clinical signs, including urinary and gastrointestinal disturbances
and systemic manifestations, which are combined to assign dogs to three levels of clinical
severity: low (grade 1), moderate (grade 2), and high (grade 3). In the original develop-
ment study, the model correctly predicted the assigned severity category for 97.3% of the
373 included dogs. The ZSI was developed to quantify the severity of clinical signs associ-
ated with canine BPH. The ZSI has subsequently been used in clinical trials to standardise
case selection, improve comparability between treatment groups, and detect differences in
treatment outcomes [1,11,12].

The present study had two primary objectives: (1) to investigate current approaches
used by veterinary practitioners for the clinical evaluation of canine benign prostatic hy-
perplasia (BPH), through a questionnaire, and (2) to develop and evaluate a web-based
application for the standardised grading of canine BPH severity. The questionnaire investi-
gated the clinical history, clinical signs, diagnostic findings, and reproductive parameters
routinely considered when assessing BPH severity and determining the need for thera-
peutic intervention. This survey was intended to identify variability among clinicians and
areas where greater standardisation may be warranted. The web-based application was
designed to facilitate data sharing among clinicians managing canine BPH by providing
a simple, consistent, and objective scoring framework, as previously recommended by
Zambelli et al. [10].

2. Materials and Methods
2.1. Study 1: Webinar-Based Questionnaire for Veterinary Practitioners’ Evaluation of
the BPH Approach
2.1.1. Study Design and Questionnaire Development

An anonymous questionnaire was administered via the Slido audience-interaction
platform during the “Reproduction” webinar, an educational event focused on male canine
reproductive medicine, held in May 2026. The webinar was conducted entirely online
in Italian and was part of a non-academic educational series open to all practising vet-
erinarians, regardless of professional interests and backgrounds. The questionnaire was
developed by Professor Daniele Zambelli, who also conducted the webinary, to assess
participants’ clinical approaches to canine prostatic disease, with particular emphasis on
benign prostatic hyperplasia (BPH). It comprised single-answer multiple-choice questions
only and was organised into four main domains: (1) screening practices, (2) diagnostic
work-up, (3) assessment of BPH severity, and (4) management of BPH. Before adminis-
tration, the questionnaire was reviewed by the authors, who have expertise in canine
reproduction and prostatic disease, including the expert who conducted the webinar, to
assess the relevance, clarity, and consistency of the questions.

To minimise response bias, all questions, including those based on clinical case sce-
narios, were presented before any explanation or discussion of the corresponding topics
during the webinar. The sequence of questions was predetermined to prevent information
provided during the webinar from influencing subsequent responses. Each question was
presented only once during the live webinar and could be answered only during its pre-
sentation; participants could not exit and re-enter the questionnaire to submit a second
response. Participants could select only one response per question. Participation was
voluntary and anonymous, and respondents were not required to answer every question.

2.1.2. First Section—Screening Practices

The first group of questions investigated veterinarians’ routine screening practices
for canine prostatic disease. Participants were asked whether they routinely screened
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only intact dogs or both intact and neutered dogs. Additional questions addressed the
age at which screening should begin and the recommended screening interval, with re-
sponse options ranging from annual screening starting at puberty to screening limited
to senior dogs.

Participants were also asked to indicate the screening method routinely used in clinical
practice. Options included no routine screening, digital rectal examination (DRE), serum
canine prostate-specific esterase (CPSE) measurement, ultrasonography, or predefined
combinations of these methods.

2.1.3. Second Section—Diagnostic Work-Up

The second group of questions evaluated the diagnostic approach for dogs with sus-
pected prostatic disease. Participants were asked to identify the most commonly observed
clinical sign in affected dogs from among constipation or tenesmus, including ribbon-like
stools; serosanguineous, haemorrhagic, or purulent urethral discharge; haematuria; and
dysuria, urinary retention, or urinary obstruction. A response option listing all the clini-
cal signs was also provided. Respondents were then asked to select the preferred initial
diagnostic work-up for an intact dog with prostatic enlargement. The proposed inves-
tigations included ultrasonography, cytological examination and bacteriological culture,
biochemical analysis of cyst fluid when a prostatic cyst was present, or a combination of all
these investigations.

A further question examined the techniques used to obtain biological samples when
prostatic disease was suspected. The response options included prostatic massage, fine-
needle aspiration (FNA) of the prostatic parenchyma and any cystic lesions, seminal
fluid collection, urine collection by cystocentesis, voided urine collection, and predefined
combinations of these sampling techniques. Some combined options were formulated
according to the suspected diagnosis, the invasiveness of the procedure, and the perceived
risk associated with sampling in cases of suspected infection or neoplasia.

2.1.4. Third Section—Assessment of BPH Severity

The third group evaluated respondents’ ability to assess BPH severity and the cri-
teria used to assign a severity grade. This section comprised four clinical case scenarios
(Figures S1–S4). For each case, participants were provided with the dog’s signalment
(breed, age, and body weight), relevant clinical signs, serum CPSE concentration, ultrasono-
graphic prostate dimensions, expected and measured prostatic volumes, and representative
ultrasonographic images.

Based on the information provided, respondents were asked to classify each case into
one of five categories: normal prostate, asymptomatic BPH, mild BPH, moderate BPH, or
severe BPH. For each case, the ZSI classification was used as the reference severity grade.

After completing the four case assessments, participants were asked to identify the
primary criterion used to grade BPH severity. The response options comprised clinical
signs; ultrasonographic findings, including prostate size, parenchymal appearance, and the
presence of cystic lesions; serum CPSE concentration; a combination of serum CPSE con-
centration and ultrasonographic findings; or a combination of Digital Rectal Examination
(DRE) findings and serum CPSE concentration.

2.1.5. Fourth Section—Management of BPH

The fourth group of questions examined decision-making regarding the management
and treatment of canine BPH. Participants were first asked how they would manage an in-
tact dog in which prostatic enlargement had been detected by DRE. The available responses
included performing further diagnostic investigations, recommending orchiectomy, initiat-
ing medical treatment, or recommending no intervention if the dog was asymptomatic.
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Participants were also asked which medications they currently used or had previously
used to treat BPH. The response options included finasteride, osaterone acetate, deslorelin,
cyproterone acetate or flutamide, and predefined combinations of these treatments.

Therapeutic decision-making was further assessed using four clinical case scenarios
(Figures S5–S8). As in the severity-assessment section, each case included the dog’s sig-
nalment, clinical signs, serum CPSE concentration, ultrasonographic prostate dimensions,
expected and measured prostatic volumes, and representative ultrasonographic images.
Based on these data, participants were asked to select the therapeutic approach they consid-
ered most appropriate. The management strategy derived from the ZSI assessment served
as the reference approach for each case.

2.1.6. Data Analysis

Responses were summarised using descriptive statistics. As completion of individual
questionnaire items was optional, the number of valid responses varied by item. For
each questionnaire item, categorical variables are reported as absolute frequencies and
percentages of respondents selecting each response option. Response distributions were
analysed to characterise current veterinary practices for the diagnosis, grading, treatment,
and screening of canine BPH.

2.2. Study 2: Development and Evaluation of a Web-Based Application for Canine BPH
Severity Grading
2.2.1. Study Population and Clinical Classification

Ninety intact male dogs owned by clients and undergoing evaluation for benign
prostatic hyperplasia (BPH) were randomly selected from all cases of canine BPH evaluated
by Observer 1 during 2025. BPH was diagnosed based on clinical signs, physical exam-
ination, ultrasonographic examination of the reproductive tract, and prostatic cytology.
All dogs were examined by the same veterinarian (Observer 1), who had clinical experi-
ence in small-animal reproduction and the assessment of canine prostatic disorders. For
each case, Observer 1 collected the clinical history, performed the physical and diagnostic
examinations, and completed a standardised clinical record.

Based on the clinical findings and the Zambelli’s Symptom Index score (ZSI) [10],
which assessed urethral discharge, haematuria, dyschezia/tenesmus, and dysuria, dogs
were assigned to one of four BPH severity grades: 0 (asymptomatic BPH, with no clinical
signs attributable to BPH), 1 (mild BPH), 2 (moderate BPH), or 3 (severe BPH). The classifi-
cation established by Observer 1 served as the reference for subsequent analyses and was
named “paper-based ZSI”.

2.2.2. Clinical Record Review and Online Questionnaire Assessment

To assess the reproducibility of BPH grading among veterinarians, three additional
clinicians (Observers 2–3–4), all with clinical experience in small-animal reproduction and
in assessing canine prostatic disorders, independently reviewed a subset of clinical records
generated by Observer 1. The 90 clinical records were randomly allocated among Observers
2–3–4, with 30 records assigned to each observer. The allocation was performed entirely at
random and was independent of the BPH severity grade assigned by Observer 1, which
was not disclosed to the observers.

The clinical records contained all information available at the initial examination, in-
cluding signalment, clinical signs, and diagnostic findings. Based solely on the information
reported in the records, each observer independently interpreted the case and completed
an online questionnaire to assign a BPH severity grade (0 asymptomatic BPH, 1 mild BPH,
2 moderate BPH, or 3 severe BPH) to each patient evaluated. The authors retrieved this date
from the server during the second stage, and this classification was called “app-based ZSI”.
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The questionnaire was available via the dedicated web platform (www.IPBIndex.net,
accessed on 25 May 2026), developed as a web application using the .NET 8 framework
with a C# backend and a Blazor-based frontend. The platform consists of a standard-
ised electronic form designed to assign a BPH severity grade. The form comprises two
main sections: patient signalment (including breed and age) and clinical manifestations,
including urethral discharge, haematuria, dyschezia/tenesmus, and dysuria (Figure 1).
Urethral discharge and haematuria are characterised by intensity, duration, and frequency
via predefined dropdown menus to ensure standardised data collection. Based on the
submitted clinical data, the platform assigns a BPH severity grade and generates a unique
identification code for each case, allowing subsequent review by the Small Animal Re-
production Unit, Department of Veterinary Medical Sciences, University of Bologna. An
optional section allows users to enter ultrasonographic prostatic measurements, enabling
automatic calculation of expected and actual prostatic volumes according to previously
published methods [13–15]. Detailed instructions for using the web platform are provided
in Appendix A.

Figure 1. Representative view of the IPB Index web application showing the standardised electronic
form for recording patient signalment and clinical manifestations, including urethral discharge,
haematuria, dyschezia/tenesmus, and dysuria, to assign a benign prostatic hyperplasia severity
grade. The platform interface is currently available in Italian. For clarity, the main interface elements
shown in the screenshots are translated in the accompanying legend: 1—Signalment, 1a—Breed,
1b—Age; 2—Urethral discharge, 2a—Intensity, 2b—Duration, 2c—Frequency; 3—Haematuria,
3a—Intensity, 3b—Duration, 3c—Frequency; 4—Severe symptom, 4a—Dyschezia/tenesmus,
4b—Dysuria; 5—Save; 6—Save and add prostate volume calculation.

For each case, Observers 2, 3, and 4 assigned a BPH severity grade via the on-
line questionnaire, using the same classification system as Observer 1 (asymptomatic,
mild, moderate, or severe BPH). No discussion among observers was permitted during
the evaluation.

2.2.3. Comparison of Classifications

The classifications assigned by Observers 2–3–4 through the online application (app-
based ZSI) were compared with the reference classification established by Observer 1
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(paper-based ZSI). Similarly, the mean scores for urethral discharge, haematuria, and “other
clinical signs” (dyschezia and tenesmus) assigned by Observer 1 were compared with those
obtained by Observers 2–4 using the online application. Agreement between the original
grading (Observer 1) and the classifications assigned by Observers 2–3–4 through clinical
record review and use of the online application was assessed to evaluate the consistency
and reproducibility of BPH grading.

Statistical analyses were performed in R version 4.5.3. Agreement between app-
based and paper-based ZSI scores was assessed in 90 paired observations using exact
percentage agreement and Cohen’s weighted kappa with quadratic weights, calculated
with the psych package. Ninety-five percent confidence intervals were reported for the
main agreement estimates, with bootstrap estimation used for weighted kappa. Agreement
was also evaluated separately for the individual ordinal components contributing to the
final ZSI grade. Spearman’s rank correlation coefficient was calculated as a complementary
measure of association between app-based and paper-based ZSI scores.

3. Results
3.1. Study 1

The questionnaire was administered live and anonymously during the webinar to
approximately 300 attendees. The number of respondents ranged from 148 to 216 (49–72%),
depending on the questionnaire item, as respondents were not required to answer every
question. All findings from Study 1 are therefore based exclusively on responses from
webinar participants. Percentages were calculated based on the number of responses for
each question.

Regarding screening practices, half of respondents routinely screened intact dogs,
while the other half screened both intact and neutered dogs for prostatic diseases. Fur-
thermore, 63% reported recommending starting screening at every annual check-up from
age 5 onwards. Digital rectal examination (DRE) combined with ultrasonography was the
preferred screening method. Detailed answers are reported in Table 1.

Table 1. Answers to questions about screening practices.

At what age do you recommend starting screening, and how often do you recommend it? (168 answers)

At every annual check-up from puberty onward 5%
At every annual check-up from 3 years of age onward 13%
At every annual check-up from 5 years of age onward 63%
At every annual check-up only in senior dogs 19%

Which methods do you routinely use to screen dogs for prostatic diseases? (164 answers)

I do not perform screening. 9%
DRE 4%
DRE and CPSE testing 4%
CPSE testing 2%
Ultrasonography 10%
CPSE testing and ultrasonography 18%
DRE and ultrasonography 54%

Concerning the diagnostic work-up, the majority of respondents reported serosan-
guineous, bloody, or purulent urethral discharge, haematuria, constipation/tenesmus
and/or dysuria, and urinary retention/urinary obstruction as the most common symptoms
associated with prostate diseases, and recommend ultrasonography as the initial diagnostic
step. Fine-needle aspiration (FNA) of the prostatic parenchyma and any cysts, if present,
collection of seminal fluid, and urine collection by cystocentesis were indicated as the
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principal methods for obtaining prostatic samples to investigate prostatic disease. Detailed
answers are reported in Table 2.

Table 2. Answers to questions about diagnostic work-up.

What is the most common symptom you typically observe in patients with prostate diseases? (216 answers)

Constipation/tenesmus (ribbon-like stools) 6%
Serosanguineous, bloody, or purulent urethral discharge 30%
Hematuria 18%
Dysuria, urinary retention/urinary obstruction 1%
All of the above symptoms are usually present in all cases 45%

Which of the following do you recommend as the initial diagnostic work-up for an intact dog with an enlarged
prostate? (184 answers)

Ultrasonography 86%
Cytological examination and bacteriological culture 0%
Biochemical analysis of cyst fluid (if a cyst is present) 0%
All of the above 14%

When investigating a suspected prostatic disease, which method(s) do you use to collect prostatic samples?
(148 answers)

Method 1: Prostatic massage 14%
Method 2: Fine-needle aspiration (FNA) of the prostatic parenchyma and any
cysts, if present 9%

Method 3: Collection of seminal fluid 1%
Method 4: Urine collection by cystocentesis 5%
Method 5: Voided urine sample 5%
Methods 1, 2, and 3, depending on the suspected diagnosis 42%
Methods 1, 3, and 4, as they are associated with lower risk, particularly when
infection or neoplasia is suspected 15%

Methods 4 and 5, as they are non-invasive and still diagnostically useful 8%

Practitioners’ assessment of BPH severity was evaluated using four clinical cases
followed by a survey question (Figure S1–S4). For each clinical case, the signalment, clinical
signs, CPSE concentration, prostate dimensions and volume (expected and measured),
and ultrasonographic images were provided. This data reflects the clinical information
participants had when responding to the related questionnaire questions. The distribution
of responses across the four clinical cases is presented in Figure 2. The survey question,
administered after the clinical cases, assessed the primary factor respondents considered
when evaluating BPH severity. The majority of respondents reported relying primarily
on clinical signs (39%) or on a combination of CPSE concentration and ultrasonographic
findings (37%). Detailed responses are presented in Table 3.

Table 3. Answers to questions about the primary factors considered when assessing BPH severity.

Which of the following factors do you primarily consider when assessing the severity of BPH? (180 answers)

Ultrasonographic findings (parenchymal appearance, presence of cysts, and prostate size) 23%
Clinical signs 39%
CPSE 0%
Combination of CPSE and ultrasonographic findings 37%
Combination of DRE and CPSE 1%
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Figure 2. Distribution of respondents’ assessments of BPH severity based on the information provided
for each clinical case. The asterisk indicates the BPH severity grade assigned by the questionnaire
developers using the ZSI for the corresponding case.

Regarding BPH management, most respondents reported that they would perform
additional diagnostic testing when an enlarged prostate is detected on DRE in an intact
dog. For treatment, 34% of respondents indicated that they would prescribe osaterone.
Detailed responses are presented in Table 4. Additionally, four clinical cases were included
in the questionnaire to assess respondents’ approach to BPH management (Figure S5–S8).
For each case, the signalment, clinical signs, CPSE concentration, prostate dimensions and
volume (expected and measured), and ultrasonographic images were provided. These
data represented the clinical information available to participants when answering the
corresponding questionnaire questions. The distribution of responses for each clinical case
is shown in Figure 3.

Table 4. Answers to questions about the management of BPH.

How do you manage an intact dog with an enlarged prostate detected on digital rectal examination? (152 answers)

I perform further diagnostic investigations. 93%
I recommend orchiectomy (castration). 0%
I recommend medical treatment. 0%
If the dog is asymptomatic, I do not recommend any intervention. 7%

Which of the following medications do you currently use, or have you used in the past, to treat benign prostatic
hyperplasia (BPH)? (196 answers)

Finasteride 7%
Osaterone 34%
Deslorelin 10%
Cyproterone/Flutamide 0%
Finasteride, Osaterone, Deslorelin, Cyproterone/flutamide 4%
Finasteride, Osaterone, Deslorelin 15%
Finasteride, Deslorelin 9%
Osaterone, Deslorelin 21%
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Figure 3. Distribution of respondents’ therapeutic decisions based on the information provided for
each clinical case. The asterisk indicates the therapeutic approach suggested by the questionnaire
developers based on the ZSI score assigned to the corresponding case.

3.2. Study 2

Agreement between the app-based and paper-based Symptom Index scores was
assessed using 90 paired observations. The distribution of Symptom Index scores was
comparable across the two methods, with identical frequencies for scores 0 and 3 and
differences of only one observation for scores 1 and 2, as shown in Figure 4.
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Figure 4. Distribution of Symptom Index scores across the two methods.

Overall, 87 of 90 paired observations were concordant, corresponding to exact agree-
ment of 96.7% (95% CI, 90.6–99.3%). The weighted Kappa was 0.985 (95% bootstrap CI,
0.964–1.000), indicating almost perfect agreement between the two scoring methods. Spear-
man’s rank correlation coefficient was 0.983. Detailed data are reported in Table 5.
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Table 5. Agreement between app-based and paper-based ZSI. Exact agreement, weighted Kappa
with quadratic weights, and the corresponding 95% confidence intervals are reported for the overall
Symptom Index score.

Indicator Result

Concordant 87/90
Exact agreement 96.7% (95% CI)

95% CI of the agreement 90.6–99.3%
Weighted quadratic Kappa 0.985

Bootstrap 95% CI of the quadratic Kappa 0.964–1.000
Spearman ρ 0.983

Only three discordant cases were identified, and all differed by a single Symptom
Index category; no discrepancies involving two or more categories were observed. The
disagreements were mainly attributable to differences in the component scores for Leak
Average and Ematuria Average. Agreement was consistently high for the individual SI
components. Exact agreement was 95.6% (weighted κ = 0.965) for Leak Average, 96.7%
(weighted κ = 0.856) for Ematuria Average, and 100% (weighted κ = 1.000) for the Other
component, as shown in Table 6.

Table 6. Agreement between app-based and paper-based scoring for the individual Symptom
Index components. Exact agreement and weighted Kappa with quadratic weights are reported for
each component.

Symptom Index Category Concordant Agreement Weighted Quadratic Kappa

Leak Average 86/90 95.6% 0.965
Ematuria Average 87/90 96.7% 0.856

Other 90/90 100.0% 1.000

The agreement between app-based and paper-based Symptom Index scores was
consistently high across all operators, with exact agreement ranging from 93.3% to 100%
and weighted Kappa values from 0.961 to 1.000. Data are shown in Table 7.

Table 7. Agreement between app-based and paper-based ZSI scores, stratified by operator. Exact
agreement with corresponding 95% confidence intervals and Cohen’s weighted kappa with quadratic
weights are reported for each operator.

Operator Number of Cases Concordant Agreement IC 95% Weighted Quadratic Kappa

A 30 29/30 96.7% 82.8–99.9% 0.987
B 30 30/30 100.0% 88.4–100.0% 1.000
C 30 28/30 93.3% 77.9–99.2% 0.961

Exploratory analyses found no significant correlation between Symptom Index score and
either measured or expected prostate volume, irrespective of the scoring method (all p > 0.05).

4. Discussion
4.1. Study 1

This survey provides an overview of current approaches to screening, diagnosis,
severity assessment, and management of canine benign prostatic hyperplasia among veteri-
narians attending an educational webinar on male canine reproductive medicine. Overall,
the findings revealed broad agreement on certain aspects of the diagnostic approach, par-
ticularly the use of ultrasonography and the need for further investigation of prostatic
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enlargement. Conversely, substantial variability was observed in the recognition of clin-
ical signs, the assessment of disease severity, and the selection of therapeutic strategies.
These findings suggest that, despite the high prevalence and clinical relevance of BPH
in intact male dogs, its assessment and management remain incompletely standardised
in clinical practice.

Participation in the voluntary, anonymous survey varied across questionnaire items,
indicating that not all webinar attendees completed every question. Nevertheless, the
number of responses was considered sufficient to provide meaningful descriptive infor-
mation on the opinions and reported practices of participating veterinarians. Potential
non-response and selection biases should, however, be acknowledged. Although the webi-
nar focused on canine reproduction, attendees were not necessarily reproductive specialists
or practitioners with a specific interest in this area. The webinar was part of a series ad-
dressing different topics of current interest in veterinary medicine; therefore, its audience
was likely to include veterinarians with diverse professional interests and backgrounds.
Consequently, the findings should not be interpreted as representative only of the practices
and opinions of reproductive specialists or veterinarians with a particular interest in canine
reproduction. Rather, they provide descriptive insights into the opinions and reported
practices of veterinarians who participated in the webinar, and caution should be taken
when extrapolating these findings to the broader veterinary community.

Several measures were adopted to limit response bias. In particular, all questions and clin-
ical cases were presented before the corresponding topics were explained or discussed during
the webinar. Furthermore, the order of the questions was predetermined to minimise the pos-
sibility that earlier educational content would influence subsequent responses. Nonetheless,
in some cases, the single-answer multiple-choice format may have influenced respondents’
choices and might not have fully captured the complexity of their clinical reasoning.

4.1.1. Screening Practices

Half of respondents screened only intact dogs for prostatic diseases, whereas the other
half screened both intact and neutered dogs. The question addressed screening for prostatic
diseases in general and was not limited to BPH. Although BPH is an androgen-dependent
disorder that primarily affects sexually intact male dogs, screening both intact and neutered
dogs is relevant because prostatic disorders other than BPH and metaplasia can occur in both
populations. In particular, prostatic neoplasia is not prevented by castration and may therefore
warrant consideration when screening for prostatic diseases in neutered dogs [16,17].

Most respondents recommended initiating routine screening at 5 years of age. How-
ever, histological changes consistent with BPH may develop considerably earlier. In a study
of beagles, histological evidence of BPH was detected in 16% of dogs by 2 years of age
and in approximately 50% by 4.1–5 years of age [18]. Although histological hyperplasia
does not necessarily correspond to clinically relevant disease, its early occurrence supports
considering prostatic assessment before 5 years of age, particularly in breeding dogs or in
individuals presenting with subtle reproductive, urinary, or gastrointestinal abnormalities.

The combination of DRE and ultrasonography was the most commonly selected
screening approach. These methods provide complementary information: DRE allows an
initial assessment of prostatic size, symmetry, position, consistency, mobility, and discom-
fort, whereas ultrasonography enables a more detailed evaluation of prostatic dimensions,
volume, parenchymal echotexture, focal lesions, cystic changes, and surrounding struc-
tures [16,17,19]. In addition, DRE alone has limited sensitivity for detecting subclinical
prostatic disease. In a post-mortem study of 500 male dogs, DRE showed a sensitivity of
53% and a specificity of 75%, supporting its use as part of, rather than as a substitute for, a
multimodal screening approach [20]. Using both DRE and ultrasonography is probably
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ideal for prostatic cancer screening in neutered dogs, but for BPH screening in intact dogs,
combining DRE with serum canine prostate-specific esterase (CPSE) measurement may be
a practical preliminary approach, particularly when ultrasonography is not immediately
available. Serum CPSE concentration is positively associated with prostate size and has
shown good diagnostic performance in differentiating dogs with cytologically confirmed
BPH from unaffected middle-aged intact dogs [21,22]. However, CPSE is a prostate-specific
but not disease-specific biomarker, as increased concentrations may also occur in prostatitis
and prostatic neoplasia [23]. Therefore, neither CPSE measurement nor ultrasonography
should be considered independently diagnostic of BPH. Rather, screening results should be
interpreted in conjunction with the dog’s clinical signs, age, reproductive status, physical
examination findings, and, when indicated, additional diagnostic tests.

4.1.2. Diagnostic Work-Up

Responses regarding the clinical manifestations of prostatic disease were heteroge-
neous. Urethral discharge and haematuria were the most frequently selected individual
signs, whereas almost half of respondents indicated that all the listed signs were generally
present. This may suggest difficulty in distinguishing signs commonly associated with
BPH from those more suggestive of other prostatic disorders.

Uncomplicated BPH is often subclinical. When present, the most commonly reported
signs include intermittent serosanguineous urethral discharge, haematuria, haematosper-
mia, tenesmus, and changes in faecal shape. Conversely, prostatic pain, systemic illness,
purulent discharge, marked dysuria, and urinary obstruction may raise greater suspicion
of concurrent prostatitis, abscessation, cystic disease, or neoplasia [16,17,19]. The frequent
selection of all the listed signs may therefore reflect a tendency to consider prostatic dis-
eases as a single clinical entity rather than as a heterogeneous group of conditions with
partially overlapping presentations. This underlines the importance of a structured diag-
nostic approach and targeted continuing education that emphasises the distinction between
uncomplicated BPH and other prostatic disorders.

Most respondents selected ultrasonography as the initial diagnostic procedure for an
intact dog with prostatic enlargement. This aligns with the central role of ultrasonography
in assessing prostatic size, volume, parenchymal homogeneity, cystic lesions, and surround-
ing tissues [16,19]. However, ultrasonographic abnormalities are not always specific, and
BPH, prostatitis, cystic disease, and neoplasia may have overlapping appearances. Ultra-
sonography should therefore be considered an essential component of the initial diagnostic
evaluation, but not a definitive stand-alone test [17,19].

Additional investigations should be selected according to the clinical presentation and
ultrasonographic findings. Cytological examination may be required when neoplasia, pro-
statitis, or atypical lesions are suspected, whereas bacteriological culture is indicated when
infection is likely [17,19]. Similarly, aspiration and biochemical or cytological evaluation of
cystic fluid may be useful in selected cases. The risks and diagnostic benefits of prostatic
sampling should always be carefully assessed, particularly when abscessation or neoplasia
is suspected.

Responses on sampling methods also showed substantial variability. The most com-
monly selected approach was to choose between prostatic massage, FNA, and semen
collection based on the suspected diagnosis. This finding appropriately reflects that no
single sampling method is optimal for every prostatic disorder. Prostatic massage and
semen collection may yield material from the prostate but can be contaminated by the lower
urinary or genital tract. FNA can provide direct cytological samples from focal or diffuse
lesions but should preferably be performed under ultrasonographic guidance, with careful
consideration of potential complications. Urine collected by cystocentesis is particularly
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useful for bacteriological examination of the urinary tract, although a negative result does
not necessarily exclude localised prostatic infection [17,19]. The selection of the sampling
procedure should therefore be guided by the suspected disease, the location and nature of
the lesion, and the type of laboratory analysis required.

4.1.3. Assessment of BPH Severity

Only 39% of respondents identified clinical signs as the primary factor in assessing
BPH severity, whereas 37% selected the combination of serum CPSE concentration and
ultrasonographic findings. The distribution of severity grades assigned to clinical cases
also showed considerable variability among respondents. Agreement with the reference
classification based on the Symptom Index was more evident in some cases than in others,
suggesting that participants did not apply consistent criteria across clinical presentations.

These findings highlight the absence of a universally adopted method for grading the
clinical severity of canine BPH. Prostatic size, ultrasonographic abnormalities, and serum
CPSE concentrations can contribute to the detection and characterisation of BPH, but they
do not necessarily reflect the severity of its clinical consequences. CPSE concentration has
been associated with prostate size [22–24] and, in a recent study, with clinical severity and
ultrasonographic alterations [12]. Nevertheless, structural or biomarker abnormalities do
not necessarily correspond directly to the severity of clinical disease. Dogs with consider-
able prostatic enlargement may remain asymptomatic, whereas clinically relevant signs
may occur in dogs with less marked structural changes [1,22,24].

At the same time, clinical signs alone may not adequately distinguish uncomplicated
BPH from concurrent prostatic disease. An integrated assessment combining history, symp-
toms, clinical examination, DRE, serum CPSE concentration, and ultrasonographic findings
is therefore necessary to establish the diagnosis. Once other clinically relevant prostatic
conditions have been excluded, a symptom-based index may offer a more reproducible
method for grading the clinical expression of BPH and for assessing the need for treatment.

4.1.4. Management of BPH

Most respondents indicated they would perform further diagnostic investigations
when prostatic enlargement was detected by DRE in an intact dog. This is appropriate
approach, as enlargement is not specific to BPH and may also be associated with prostatitis,
cysts, abscessation, or neoplasia [9,10,12]. Neither DRE findings nor an increased CPSE
concentration, in isolation, should be considered sufficient to establish a definitive diagnosis.
Additional investigations help identify alternative or concurrent disorders and support the
selection of an appropriate therapeutic strategy.

Osaterone acetate was the most commonly selected individual pharmacological treat-
ment, followed by deslorelin and finasteride. The preference for osaterone acetate may
reflect its specific authorisation in Europe for treating canine BPH, its relatively rapid
clinical effect, and the preservation of fertility-related functions after a temporary treatment
period [11,25]. Deslorelin may be selected when longer-term suppression of androgen-
dependent prostatic activity and temporary infertility are acceptable or desired [11,26].
Finasteride was selected less frequently. Its limited use may reflect its off-label status in vet-
erinary medicine in some jurisdictions, as well as differences in availability and clinicians’
familiarity with the drug. Nevertheless, finasteride has been shown to reduce prostatic
volume and serum dihydrotestosterone concentrations without adversely affecting sperm
quality or serum testosterone concentration, although semen volume may decrease [27].

Therapeutic decisions for the clinical cases remained variable, although the Symptom
Index-based approach was selected by the largest proportion of participants in most cases.
This variability aligns with the observed differences in severity grading and suggests that
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uncertainty in classifying BPH may directly influence treatment decisions. In particular,
clinicians who rely primarily on prostate size, ultrasonographic appearance, or CPSE
concentration may be more inclined to initiate treatment in asymptomatic dogs, whereas
those using a symptom-based approach may reserve treatment for dogs with clinically
relevant disease.

The decision to treat should take into account the severity of clinical signs, diagnostic
findings, intended breeding use, the need to preserve fertility, the presence of concurrent
disease, and owner preferences. Asymptomatic prostatic enlargement does not necessar-
ily require immediate pharmacological treatment, although periodic monitoring may be
appropriate. Although orchiectomy has traditionally been considered the treatment of
choice for androgen-dependent BPH in dogs not intended for breeding [16,17,19], current
guidelines support a more individualised approach, in which medical therapy is a valid
alternative, particularly when fertility preservation or temporary suppression of prostatic
activity is desired [6].

The present study’s findings reveal both areas of agreement and substantial hetero-
geneity in veterinarians’ approaches to canine BPH. Most respondents recognised the
importance of ultrasonography and further diagnostic evaluation of prostatic enlargement.
However, variability in interpreting clinical signs, assessing severity, and selecting treatment
indicates that a standardised clinical pathway for BPH has not yet been universally adopted.

An integrated diagnostic approach is required to distinguish BPH from other prostatic
diseases, whereas the clinical severity of confirmed BPH can be assessed more consistently
using a validated symptom-based scoring system. Wider adoption of standardised di-
agnostic and grading criteria could improve communication among clinicians, support
more consistent therapeutic decisions, and facilitate comparisons of outcomes across clin-
ical studies. Further research should evaluate the reproducibility, clinical validity, and
responsiveness to treatment of symptom-based BPH grading systems in larger and more
representative veterinary populations.

4.2. Study 2

The present study demonstrated a very high level of agreement between app-based
and paper-based application of the Symptom Index for grading the clinical severity of
canine benign prostatic hyperplasia. Exact agreement was observed in 96.7% of the
90 paired assessments, and the quadratically weighted kappa of 0.985 indicated almost
perfect agreement. Taken together, these findings suggest that implementing the Symptom
Index in an online application does not materially alter the final severity classification and
may provide a reliable alternative to conventional paper-based scoring.

The high agreement observed in this study is particularly relevant, as Zambelli’s Symp-
tom Index was originally developed to standardise the assessment of canine BPH severity
based on clinical signs reported by owners or observed by veterinarians. The original model
correctly classified 97.3% of cases, supporting its potential usefulness for standardising
clinical assessment and guiding treatment decisions [10]. The present findings extend these
observations by showing that the scoring system can be transferred to a digital format
without compromising its classification performance. Digital implementation may facilitate
routine use by providing a structured approach to data entry, reducing errors in score
calculation, and enabling standardised recording and retrieval of clinical information.

Only three discordant classifications were recorded, and all differed by a single sever-
ity category. The absence of disagreements spanning two or more categories indicates
that the observed discrepancies were minor and unlikely to result from fundamentally
different interpretations of the dogs’ clinical status. Nevertheless, even a one-category
difference could influence clinical decisions, particularly when a patient is classified close
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to a threshold separating asymptomatic from mild disease or moderate from severe disease.
Cases with scores close to category boundaries should therefore be interpreted alongside
the complete clinical and diagnostic assessment.

The discordant classifications were mainly related to the Leak Average and Hematuria
Average components. Although both variables showed high exact agreement, the slightly
lower kappa for Hematuria Average compared with Leak Average may indicate greater
variability in the interpretation or recording of this clinical sign. This difference should be
interpreted cautiously, as agreement remained high for both components.

Variability may partly reflect the fact that information on the amount, frequency, and
duration of urethral leakage or haematuria is generally based on owner observations and
may be reported using imprecise or non-standardised descriptions. Importantly, urethral
discharge and haematuria are distinct clinical signs, but owners may have difficulty distin-
guishing between them, particularly when blood is observed independently of urination
or when a haemorrhagic urethral discharge is mistaken for haematuria. Therefore, it is
important that veterinarians clearly explain the distinction between these two clinical signs
and specifically investigate their characteristics during history taking to obtain accurate
and clinically relevant information. Providing clearer definitions, explanatory notes, or
illustrative examples within the application may further support veterinarians in guiding
owners and standardising data entry.

Agreement was consistently high across all three independent operators; these results
suggest that app-based classification remained robust regardless of the clinician conducting
the assessment.

The standardised clinical records probably contributed to the high level of agreement
by ensuring that Observers 2–3–4 had access to the same clinical and diagnostic variables
collected by Observer 1. However, the application-based assessment itself is designed to
standardise both data entry and interpretation. Users are guided by specific instructions
when entering predefined variables. Consequently, when the same input data are entered
correctly, the application generates the same final classification, irrespective of the setting
in which the information was collected or the level of additional detail included in the
clinical record. The reproducibility of the final classification therefore does not depend
on subjective weighting of the available information by individual users. Any potential
variability would arise primarily from differences or inaccuracies in the initial clinical
assessment, measurement, or transcription of the required variables, rather than from the
application’s interpretation of those data.

Observer 1 examined the dogs directly, whereas Observers 2–3–4 based their assess-
ments on information documented in the clinical records. Therefore, this comparison did
not constitute a conventional interobserver study in which multiple clinicians indepen-
dently examine the same patients. Instead, it evaluated whether the standardised clinical
and diagnostic information collected during the original examination could be correctly
entered into the application and reproduce the reference classification assigned using the
same standardised system. The high level of agreement therefore supports the reproducibil-
ity and internal consistency of the application-based classification when the required input
variables are correctly recorded and entered. However, it does not assess agreement among
clinicians in the acquisition or interpretation of the original clinical findings. Future studies
involving independent examinations of the same dogs by multiple clinicians would be
useful to determine the extent to which variability in clinical data acquisition may influence
the resulting application-based classification. A principal limitation of this study is that
observers evaluated different sets of 30 cases. This design precluded direct comparisons
among observers using the same clinical records. Further studies conducted in general
practice settings, with multiple observers assessing the same cases, would allow a more
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comprehensive evaluation of interobserver agreement and may help identify the clinical
variables most susceptible to subjective interpretation.

In conclusion, the online application provided BPH severity classifications that were
highly consistent with those obtained using the paper-based ZSI. Disagreements were
uncommon, confined to adjacent severity categories, and mainly related to the urethral
leakage and haematuria components. These findings support the use of this digital tool for
the standardised recording and classification of clinical BPH severity.

Note: at present, the online platform is not optimised for mobile devices and does not
provide a fully optimised English translation; therefore, the use of the browser’s automatic
translation feature is recommended. For proper and comprehensive use of the available
functionalities, access to the website via the Google Chrome browser is advised.

5. Conclusions
This study highlights the need for greater standardisation in the clinical assessment of

canine benign prostatic hyperplasia. The survey revealed substantial variability among par-
ticipating veterinarians in recognising clinical signs, assessing BPH severity, and selecting
therapeutic strategies, despite broader agreement on the role of ultrasonography and the
need for further diagnostic investigation of prostatic enlargement. These findings suggest
that the clinical severity of canine BPH is not currently assessed using uniform criteria and
support the use of a structured, symptom-based approach after other clinically relevant
prostatic disorders have been excluded.

The web-based implementation of the Zambelli Symptom Index showed very high
agreement with the reference paper-based classification, with discrepancies confined to a
small number of cases and to adjacent severity categories. These findings demonstrate that
the ZSI can be transferred to a digital platform without materially altering the resulting
BPH severity classification, and support its use as a standardised tool for recording and
grading the clinical expression of canine BPH.

The proposed web-based approach may facilitate consistent use of the Symptom Index
in clinical practice and research. However, further studies involving multiple clinicians
independently examining the same dogs in general practice settings are warranted to
assess interobserver variability in clinical data collection and to evaluate the digital scoring
system’s clinical validity, responsiveness to treatment, and broader applicability.

Supplementary Materials: The following supporting information can be downloaded at
https://www.mdpi.com/article/10.3390/ani16182833/s1. A total of eight clinical scenarios were
presented to the webinar participants to assess their ability to evaluate BPH severity and make
therapeutic decisions. Figures S1–S4 show the original slides related to the clinical cases used to
assess respondents’ ability to evaluate BPH severity, whereas Figures S5–S8 show the original slides
related to the clinical cases used to assess respondents’ therapeutic decision-making.
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G.B.; supervision, D.Z. All authors have read and agreed to the published version of the manuscript.
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no sensitive data were used, and Study 2 involved the retrospective use of selected canine clinical
data without personally identifiable information.
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Informed Consent Statement: Participation in Study 1 was voluntary and anonymous. At the
beginning of the webinar, participants were informed about the objectives of the study and how the
collected data would be used. Completion of the questionnaire was considered as informed consent
to participate in the study and to use the responses for scientific purposes. No personally identifiable
information was collected. For Study 2, data were retrospectively obtained from clinical records.
Animal owners provided informed consent at the time of their animals’ first admission to the facility,
authorizing the collection and use of the data. Only selected clinical data were extracted from the
clinical records, and no personally identifiable information concerning the owners was accessed.

Data Availability Statement: The original contributions presented in this study are included in the
article. Further inquiries can be directed to the corresponding author.
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Appendix A. User Manual for the BPH Index Web Application
The website [www.IPBIndex.net, accessed on 25 May 2026] was developed as a web-

based tool to assist veterinarians in assessing benign prostatic hyperplasia (BPH) in male
dogs and to standardise grading of BPH severity.

Appendix A.1. Landing Page and Clinical Data Entry

The website’s landing page displays a form for entering the information required to
determine a BPH severity grade. The fields are divided into two sections: patient signal-
ment, including breed and age, and clinical manifestations, including urethral discharge,
haematuria, dyschezia/tenesmus, and dysuria (Figure 1).

Urethral discharge and haematuria must be characterised by intensity, duration, and
frequency. To ensure standardised recording of these three parameters, each is entered via
a predefined dropdown menu.

From the landing page, users can either save the completed form by clicking the “Save”
button or proceed to the second section by selecting “Save and add prostate volume calculation”.

Once the “Save” button is clicked at the bottom of the page, a screen displays instruc-
tions on how to obtain the BPH severity grade. The platform automatically calculates the
BPH severity grade based on the information entered by the user; however, the grade is
not displayed directly to the user.

Each submitted case is assigned a unique identification code. To obtain the corre-
sponding BPH severity grade, the veterinarian must email the Small Animal Reproduction
Unit, Department of Veterinary Medical Sciences, University of Bologna, and provide the
case’s unique identification code. The Unit can then retrieve the case and provide the BPH
severity grade calculated by the platform.

Appendix A.2. Prostate Volume Calculation

By selecting “Save and add prostate volume calculation,” users can enter prostatic
measurements. The required measurements include the transverse diameter at the point
of maximum prostatic width and the median longitudinal diameter measured along the
urethral axis. Two reference images are provided to help users obtain measurements at the
indicated anatomical reference points (see Figure A1).

At the bottom of the page, users can calculate both the expected prostatic vol-
ume according to Sannamwong et al. [13] and the actual prostatic volume according to
Blum et al. [14] as cited in Ruel et al. [15], as shown in Figure A2.
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Figure A1. Representative view of the IPB Index web application, showing the two reference images
provided to help users obtain measurements at the indicated anatomical reference points. The
platform interface is currently available in Italian. For clarity, the main interface elements shown in
the screenshots are translated in the accompanying legend: 1—Calculate the actual prostate volume;
2—Transversal section at the point of maximum dimension; 3—Median longitudinal section measured
in the urethra; 4—The blue box provides the legend for the measurements indicated in the figure. On
the right side of the box: prostate length (cm), transverse diameter (cm), and dorsoventral diameter
(cm). On the left side of the box: incorrect dorsoventral diameter (cm) and actual prostatic profile.

Figure A2. Representative view of the IPB Index web application, showing the calculation side for
prostatic volume (Volume Atteso) and the actual prostatic volume (Volume). The platform interface
is currently available in Italian. For clarity, the main interface elements shown in the screenshots
are translated in the accompanying legend: 1-Enter the data for the calculation; 2-Length (cm);
3-Latero-lateral diameter (cm); 4-Dorso-ventral diameter (cm); 5-Actual volume (cm3); 6-Weight (kg);
7-Expected volume (cm3). Note that non-zero actual and expected volume values may be displayed
even when zero is entered for the prostatic measurements, because the volume calculation equations
include a constant term. This reflects the mathematical structure of the equations implemented on
the platform and does not indicate a computational error.

Appendix A.3. Website Menu

The left-hand menu provides access to the following sections:

• “Introduction”;
• “Add an Animal”;
• “Prostate Volume Calculation”;
• “Request a Free Consultation”;
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• “PDF for Owner”.

The “Introduction” section offers a brief overview of BPH and emphasises the impor-
tance of grading disease severity in dogs presenting with clinical signs.

The “Add an Animal” section redirects users to the landing page, where a new clinical
case can be entered. Multiple cases can be submitted in sequence. After submitting a case,
users can contact the Small Animal Reproduction Unit, Department of Veterinary Medical
Sciences, University of Bologna, by email and provide the unique identification code for
each case.

The “Prostate Volume Calculation” section allows users to calculate both actual pro-
static volume [14,15] and expected prostatic volume [13] without saving the entered data.

The “Request a Free Consultation” section allows users to contact the Small Animal
Reproduction Unit, Department of Veterinary Medical Sciences, University of Bologna,
directly without completing the BPH assessment form (Figure A3). The page provides
instructions for requesting a specialist consultation and indicates the information that
should be included in the email, including the identification code of the submitted case,
when applicable.

Figure A3. User interface of the “Request a Free Consultation” section, providing instructions
for contacting the Small Animal Reproduction Unit, Department of Veterinary Medical Sciences,
University of Bologna, to request a specialist consultation. The platform interface is currently
available in Italian. For clarity, the instructions shown in the screenshot are translated into English
as follows: 1—Contact the Small Animal Reproduction Unit at riproduzione@gmail.com to request
a free consultation or further information; 2—For a more detailed consultation, provide additional
information, including ultrasonographic images obtained in both transverse and longitudinal views,
with the measurements indicated in the “Prostate Volume Calculation” section, or other relevant
diagnostic examinations; 3—Images and other examination results should be attached to the email in
.jpeg and .pdf formats, respectively; 4—The grading result will be sent by email to the address used
to request the consultation.

The “PDF for Owner” section provides a downloadable document in both Italian and
English, offering a concise explanation of BPH for dog owners.

Appendix A.4. Technical Information

At present, the platform is not optimised for mobile devices and does not provide a
fully optimised English-language version. When necessary, users are therefore advised
to use the browser’s automatic translation function. For optimal and comprehensive
access to all available features, use of the website through the Google Chrome browser
is recommended.

The database storing information collected through the platform can be queried and
managed using SQL Server Management Studio. Submitted cases can be retrieved using
the unique identification code, which allows the corresponding BPH severity grade to be
assigned to each clinical case.
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