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ORIGINAL RESEARCH
Point-of-care ultrasound
Usage and accuracy within a Canadian urology division

INTRODUCTION: This research evaluates the utility and precision of point-of-care ultra-
sound (POCUS) in urology, inspired by recent affirmations of its feasibility and value.1,2 Our 
study provides valuable insights for urologists about POCUS’s practical usage.

METHODS: A prospective study assessed POCUS usage and accuracy in the University of 
Alberta’s Division of Urology using data from April 4, 2022, to April 4, 2023. Data include 
POCUS indications, findings, and correlation with the final diagnosis/gold standard. Additionally, 
a qualitative survey was conducted among urologists and residents about POCUS’s pros, 
cons, and barriers to integration.

RESULTS: Thirty-three patients underwent POCUS examinations, mainly for suspected 
hydronephrosis (27%, n=9). Other indications included urinary retention, testicular mass, 
torsion, cryptorchidism, renal mass, extended focused assessment with sonography in trauma 
(eFAST) exams, nephrostomy tube placement confirmation, and scrotal hematomas. POCUS 
findings matched the final diagnosis in most cases, showing 86% sensitivity, with an aver-
age exam time of 1–5 minutes. POCUS showed potential for suprapubic tube insertions. 
Residents (60%, n=20) were the most frequent users, followed by staff (33%, n=10), and 
students (6%, n=2). The surveyed urologists and residents expressed comfort with POCUS 
but cited time, cost, and practicality as barriers.

CONCLUSIONS: POCUS proves accurate and beneficial in urology, particularly for hydro-
nephrosis. Most findings align with the gold standard, and the average exam time is brief. 
Barriers include time and cost. Further research is necessary to evaluate cost-effectiveness 
and POCUS’s impact on patient outcomes in routine urologic practice.

INTRODUCTION
Point-of-care ultrasound (POCUS) 
is gaining popularity in medicine due 
to its real-time, non-invasive, cost-
effective, and rapid bedside imaging 
and diagnosis capabilities. POCUS 
has proven effective in diagnos-
ing and managing various urologic 
conditions, including bladder and 
renal stones, hydronephrosis, pros-
tate cancer, and testicular torsion.1-4 
Moreover, POCUS can also be 
employed for procedural purposes, 
such as the placement of suprapubic 
tubes and percutaneous nephros-
tomy tubes, as well as confirma-
tion of Foley catheter placement.5-8 
Several studies have underscored 
the benefits of POCUS in urology, 
including its high sensitivity and speci-
ficity for diagnosing ureteral stones, 
hydronephrosis, and testicular tor-
sion. Recent research has also shown 
that POCUS exhibits high sensitivity 
and specificity for diagnosing renal 
tract obstruction, comparable to 
diagnostic ultrasound or computed 
tomography (CT) scans.9,10 

Despite the potential benefits, the 
integration of POCUS into urology 
practice and residency training pro-
grams still needs to be completed, 
with usage rates in Canada signifi-
cantly lower than those in the U.S. 
A study by Alexandra et al noted 
that 43% of U.S. urologists perform 
non-prostate ultrasound examina-
tions for their patients.11 Given its 
potential advantages, appropriate 
exposure and training in POCUS 
during residency are vital to ensuring 
safe and effective usage in diagnos-
ing and managing urologic conditions. 
A deeper understanding of POCUS 
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indications and uses in urology could benefit patients 
and healthcare providers alike; however, the absence of 
formal Canadian guidelines for POCUS usage in urol-
ogy and the potential adverse outcomes associated 
with POCUS usage in untrained hands is a cause for 
concern, as the Canadian Radiology and Emergency 
associations have cautioned. Fortunately, colleagues 
at McMaster have developed and demonstrated the 
effectiveness of POCUS training in their urology resi-
dency program.12

Our paper aimed to evaluate the efficacy, usage 
rates, and indications of POCUS in urology residents. 
We conducted a prospective cohort study involv-
ing urology residents and staff who have previously 
received POCUS training and evaluated their usage of 
POCUS over 12 months. 

METHODS

Study design and data collection 
methodology
We conducted a one-year, prospective, observational 
study to investigate the use of POCUS among urology 
residents, medical students, and staff at the University of 
Alberta. We used four POCUS machines from Clarius 
(two curvilinear, two linear) and ensured that residents 
and staff were familiarized with the hardware and soft-
ware (Figure 1). A self-reported POCUS usage survey 
was accessible via a QR code on all POCUS machines. 
All urology residents and staff at the University of 

Alberta Hospital were included in the study. The study 
location boasts many participants, including 14 residents 
and 22 staff. 

Data collection and survey variables
We collected data through the self-reported POCUS 
usage survey (Appendix; available at cuaj.ca) over 12 
months (Table 1). This included demographic informa-
tion, such as the date, location of the exam (ward, inten-
sive care unit [ICU], operating room [OR], emergency 
department [ED]), body part examined (testicle, bladder, 
kidney, abdomen), indication for the exam, the confirma-
tory study completed, length of the exam (<1 min, 1–5 
min, >10 min), who performed the exam (residents, 
faculty, medical students), as well as perceived benefits 
and limitations of POCUS in urology. 

To ensure data accuracy, we conducted regular 
quality checks and reconciliations to eliminate errors 
and inconsistencies. When indications or outcomes for 
POCUS usage were unclear, we reached out to the 
survey respondents individually for clarification. We 
used descriptive statistics to summarize the data. These 
were completed using Excel v16.70. The sensitivity for 
POCUS was also calculated separately and as an overall 
measure for all urologic indications recorded in the study 
and their agreement with the gold-standard exam.

Qualitative feedback component and 
thematic analysis
The qualitative feedback component of the study 
involved data collection via an open-ended email sur-

█  POCUS shows great potential for diagnosis 
and management in urology but is underused in 
residency training.

█  Our study reveals low POCUS uptake, with 
kidney indications being the most common 
indications.

█  Major barriers to POCUS adoption include 
lack of time, knowledge, and formal training, as 
well as high cost.

█  Despite its limitations, POCUS has the 
potential to improve patient outcomes and 
reduce healthcare costs if integrated into 
training programs and adopted more widely.

KEY MESSAGES

Figure 1. Example curvilinear point-of-care ultrasound adapted from clarius.com.
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vey and informal conversations with participants dur-
ing routine interactions in the workplace on experi-
ences with POCUS technology. The survey sought to 
identify barriers to the technology uptake, suggestions 
for improving its usability and effectiveness, and any 
thoughts, concerns, and suggestions regarding the tech-
nology. Questions to illicit feedback included: What are 
the primary challenges or obstacles you’ve faced when 

trying to adopt or use POCUS? How can we enhance 
the usability and effectiveness of POCUS in urology 
based on your personal experience? Can you share 
your overall impressions, concerns, and any recom-
mendations you might have about POCUS?

 We recruited a total of 25 participants. Data col-
lected from the email survey and informal conversations 
were transcribed and analyzed using thematic analysis. 

Table 1. POCUS usage, indications, location of use, and followup examinations by training level

Total (N) Urology staff 
(n)

% of total 
(n=33)

Urology 
resident (n)

% of total 
(n=33)

Medical student 
(n)

% of total 
(n=33)

Indication for POCUS

Testicular torsion 4 2 6 2 6 0 0

Testicular mass 4 0 0 4 12 0 0

Cryptorchidism 3 3 9 0 0 0 0

Scrotal hematoma 1 0 0 1 3 0 0

Urinary retention 5 2 6 3 9 0 0

Hydronephrosis 9 3 9 4 12 2 6

Kidney stones 3 0 0 3 9 0 0

Renal mass 3 1 3 2 6 0 0

eFAST 1 0 0 1 3 0 0

Time to perform exam

<1 minute 10 4 12 6 18 0 0

1–5 minutes 16 6 18 9 27 1 3

5–10 minutes 7 1 3 5 15 1 3

Followup exam

Bladder scan 4 2 6 2 6 0 0

CT 5 0 0 5 15 0 0

Surgical exploration 10 5 15 5 15 0 0

Consultative diagnostic ultrasound 9 3 9 4 12 2 6

None 3 1 3 2 6 0 0

Pending at time of survey completion 2 0 0 2 6 0 0

Location of POCUS use

Clinic 7 3 9 4 12 0 0

ED 4 1 3 3 9 0 0

Ward 14 3 9 9 27 2 6

OR 8 4 12 4 12 0 0

CT: computer tomography; ED: emergency department; eFAST: extended focused assessment with sonography in trauma; OR: operating room: 
POCUS: point-of-care ultrasound.
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Open coding was used to break down the data into 
smaller, more manageable chunks. These chunks were 
labelled with codes, organized into categories to identify 
common themes across the data, and presented in a 
flow diagram.

The current investigation employed a comprehen-
sive data collection methodology to gather quantitative 
and qualitative data using urology’s POCUS technol-
ogy. This approach was intended to provide a compre-
hensive understanding of the various factors that may 
influence the usage of POCUS in urology and provide 
insights into strategies that can be employed to improve 
adoption and effective treatment.

Ethical considerations and 
confidentiality
The local ethics committee approved the study, and all 
participants provided informed consent before partici-
pating. The confidentiality and anonymity of the partici-
pants were maintained throughout the data collection 
and analysis process. Ethical approval was obtained 
from the Health Ethics Research Board (Pro00120521).

RESULTS

Participant demographics and POCUS 
training and cost
Of the 33 records retrieved, POCUS was used, on 
average, 2.75 times per month, with kidney indications 
having the highest frequency of use (mean 2.2 times 
per month). The curvilinear probe (n=25) was the 
most used, followed by the linear probe (n=8). All 
participants received some form of POCUS training 
(both formal and informal) before use, with urology 
residents receiving the most extensive training overall 
from a formally trained staff during academic half-days.

POCUS usage and indications and 
agreement with gold-standard followup
The present study investigated the use of POCUS in 
urologic indications over 12 months, retrieving 33 rec-
ords. The most frequent indications for POCUS use 
were kidney (45%), scrotal (36%), and bladder (15%) 
concerns, with only a minority of cases (3%) being 
related to other indications, such as the extended 
focused assessment with sonography in trauma (eFAST) 
(Figure 2, Table 1). Within bladder indications, urinary 
retention was the sole indication observed. Scrotal 
concerns were most related to testicular torsion and 
mass, and POCUS was used for preoperative planning 
in 100% of cases related to cryptorchidism. Kidney indi-

cations included hydronephrosis (n=9), kidney stones 
(n=3), and renal mass (n=3). Gold-standard followup 
was completed in 28 cases, with surgical exploration 
(n=10) and consultative diagnostic ultrasound (n=9) 
being the most common confirmatory exams (Figure 2, 
Table 1).

The results demonstrated that POCUS agreed with 
the gold-standard followup in the majority of cases, 
indicating a sensitivity of 85.7% for general urological 
indications (Table 2). Individual specificities for each 
urologic indication are also provided in Table 2; how-
ever, followup data beyond the gold standard, such as 

Figure 2. Flow diagram of point-of-care ultrasound (POCUS) study results (n=33), indications and followup are shown by 
colored symbols representing bladder, kidney, testicle, and other concerns. Followup exams are represented in gold. POCUS was 
solely used for preoperative planning in cryptorchidism. CT: computed tomography.
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Table 2. POCUS indications and agreement with 
confirmatory exam
 Sent for 

confirmatory 
exam (n)

Agreeance with 
confirmatory 
exam (n)

Sensitivity (%)

Indication for POCUS  

Testicular torsion 4 3 75

Testicular mass 4 4 100

Cryptorchidism 3 3 100

Scrotal hematoma 1 1 100

Urinary retention 4 4 100

Hydronephrosis 5 3 60

Kidney stones 3 2 67

Renal mass 3 3 100

eFAST 1 1 100

Total 28 24 86

POCUS: point-of-care ultrasound.
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patient outcomes or satisfaction with using POCUS, 
were not available for this study. POCUS use in urologic 
indications was observed in various locations, with the 
majority of cases occurring in the urology ward (n=14), 
OR (n=8), pediatric/adult clinic (n=7), or ED (n=4).

POCUS users and time to perform the 
exam
Our analysis of the data revealed that usage of POCUS 
was primarily residents (Figure 3, Table 1), with bladder 
and kidney concerns being predominantly addressed 
by residents. Urology residents had the highest usage 
rate at 61% (n=20), while staff and medical students 
constituted 33% and 6% of the users, respectively. 
Figure 4 displays the frequency of POCUS perform-
ance duration, with the most common time being 1–5 
minutes (48%).

Informal qualitative feedback: Barriers 
to adoption of POCUS technology
The thematic analysis of the informal qualitative feed-
back revealed several key themes related to the bar-
riers to POCUS technology uptake (Figure 5). These 
significant barriers to adoption included more time, 
cost, knowledge/training, and usability. One participant 
stated, “It’s difficult to use POCUS during busy call 
shifts,” and “I often forgot to fill out the survey.” Utility 
was also sometimes called into question when “there’s 
a need for a consultation anyway,” and as another 
participant noted, “The usability for common urologic 
procedures and bladder scanning is worse than the 
readily available carts.” Lack of knowledge and formal 
training were also identified as essential barriers: “There 
is still a lack of formal training for urologists, and I don’t 
feel comfortable using it and diagnosing acute issues.” 
Additionally, the cost was mentioned as a concern, 
with some users worried about losing the expensive 
machines during their busy call shifts. 

Many participants cited hopes of using the POCUS 
machines for procedural indications, such as suprapubic 
tube insertion, ward-based placement of percutaneous 
nephrostomy tubes, and confirmation of hydrophilic 
guidewire placement before catheter insertion; how-
ever, as one participant noted, “Although using these 
[ultrasound probes] for procedures sounds great in 
theory, the carts feel more practical because the screen 
is larger, you don’t have to hold it up while doing the 
procedure, and the carts are a workstation and contain 
some of the supplies I need.” While the sample size for 
this feedback was relatively small (n=15), these themes 
provide valuable insights into the barriers to adopting 

POCUS technology and highlight areas for improve-
ment in training, usability, and cost-effectiveness.

DISCUSSION
POCUS has gained immense popularity in medicine due 
to its real-time imaging capabilities, non-invasiveness, cost-
effectiveness, and speed. Despite its potential benefits, 
Urology residents’ training has yet to integrate this valu-
able diagnostic tool fully. Consequently, we conducted a 
one-year, prospective, observational study at the University 
of Alberta Hospital to assess the efficacy, usage rates, and 
indications of POCUS in urology residents and staff.

Our study employed a self-reported POCUS usage 
survey, readily accessible via a QR code, placed on all 
POCUS machines. The survey results indicated that 
POCUS had low overall uptake rates and was used, 
on average, 2.75 times monthly. The curvilinear probe 

Figure 3. Usage of point-of-care ultrasound by training level.
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Figure 4. Duration of point-of-care ultrasound examination by training level.
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was the most commonly used, followed by the linear 
probe. Furthermore, kidney indications had the highest 
frequency of use, followed by scrotal concerns. 

Our results also demonstrated that POCUS agreed 
with the gold-standard followup in 86% of cases —find-
ings consistent with previous reports.9,10 We concede 
that there are inherent limitations in amalgamating 
sensitivity data for POCUS and predicting specificity 
across multiple urologic indications. Given our con-
strained sample size, conducting a comprehensive 
subanalysis for each indication was not feasible, and 
the population needs to be more balanced towards 
positive results, making it inappropriate to calculate 
specificity. We advocate for further investigations with 
augmented sample sizes to elucidate the diagnostic 
efficacy for each specific indication. 

Our qualitative analysis revealed that lack of time, 
cost, and usability were significant barriers to POCUS 
adoption in urology. Participants expressed concerns 
regarding time pressure and utility, which impacted their 
survey use. Lack of knowledge and formal training were 
also identified as essential barriers.

Overall, our study highlights the need for improve-
ment in training, usability, and cost-effectiveness to 
ensure the effective and safe usage of POCUS in the 
diagnosis and management of urologic conditions. 
Urology residents’ training should integrate POCUS 
technology more extensively, and efforts should be 
made to address barriers to adoption to realize its full 
potential in clinical practice.

The potential of POCUS in Canadian 
urology: Why should we do it?
In urology, POCUS has demonstrated remarkable 
effectiveness in diagnosing and managing various uro-
logic conditions, such as renal and bladder stones, 
hydronephrosis, prostate cancer, and testicular tor-
sion.1-3,5-10,13 POCUS has also been highly useful for 
procedural applications, including placing percutaneous 
nephrostomy and suprapubic tubes and confirming 
the location of hydrophilic guidewires before catheter 
placement.6,8 Moreover, studies have shown that using 
POCUS by internal medicine colleagues has led to a 
reduction of five hours in treatment time for patients 
admitted to wards.14

Recent research further confirms the high sensitiv-
ity and specificity of POCUS for diagnosing renal tract 
obstruction, comparable to computed tomography 
or diagnostic ultrasound, resulting in cost savings and 
reduced treatment time compared to traditional ultra-
sound methods.15 In addition, POCUS has demonstrated 

high accuracy in diagnosing ureteral stones and hydro-
nephrosis in patients with acute renal colic, with sensitiv-
ity and specificity rates ranging from 94.6–100%.1,9,16,17 
POCUS has also been found to be a valuable tool in 
diagnosing and managing testicular torsion and prostate 
cancer.1,2 Studies have shown that POCUS training can 
significantly improve diagnostic accuracy and confidence 
among healthcare professionals in other specialties, such 
as emergency medicine and critical care.18-20

Despite its benefits, the integration of POCUS into 
urology resident training programs still needs to be 
completed, and its usage rates in Canada are lower than 
those in the U.S;11,12 however, studies have demonstrat-
ed the effective implementation of a guideline-based 
introductory POCUS program for Canadian urology 
residents, highlighting the need for appropriate training 
programs to ensure its effective and safe use in diagnos-
ing and managing urologic conditions.12

Furthermore, patients have reported higher satisfac-
tion levels when assessed by POCUS and believe it 
should be performed routinely.21 Addressing the bar-
riers to the adoption of POCUS technology in urology, 
including lack of knowledge, formal training, time, cost, 
and usability concerns, can further advance the field of 
urology and provide better patient care. It is important 

Figure 5. Thematic map illustrating point-of-care ultrasound trial experience and barriers to uptake through reflexive thematic 
analysis (n=15). Key themes, represented by various colors, branch outward from the central research question (T1 to T4) along 
with qualitative subthemes.
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to also note that these barriers are not unique to our 
specialty.22-24

Limitations
Despite the valuable insights gained from this study, 
some limitations should be considered.

First, our study was conducted at a single center, 
and the findings may not be generalizable to other 
institutions or settings. Our study also relied on self-
reported data, which may be subject to recall bias, 
social desirability bias, and non-response bias, as indi-
cated by some participants — primarily residents. We 
also did not assess the quality of POCUS images or 
the level of expertise of those performing the exams. 
Whether the frequency of POCUS use reflects practical 
use or merely the volume of exams being performed 
remains to be seen. Lastly, our study’s sample size was 
relatively small; therefore, longer-term studies with lar-
ger sample sizes are needed to evaluate the long-term 
use of POCUS on urology residents and staff and its 
impact on patient outcomes.

CONCLUSIONS
POCUS can improve patient outcomes and reduce 
healthcare costs significantly but is an underused tool in 
urology. Appropriate training programs and guidelines 
must be integrated to ensure the practical, safe use of 
POCUS in diagnosing and managing urologic condi-
tions. Future efforts should also address the barriers 
to adopting this technology and improving patient care. 
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