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ABSTRACT

INTRODUCTION: Despite kidney stone disease (KSD) guidelines, high-quality evidence
for KSD management in Canada is lacking. We aimed to assess Canadian urologists' practice
patterns, preferences, and barriers in managing KSD.

METHODS: A cross-sectional survey was distributed to Canadian urologists via the Canadian
Urological Association (CUA), Quebec Urological Association (QUA), and Canadian
Endourology Group (CEG), as well as directly to urology departments nationwide. Descriptive
statistics were used to analyze the results.

RESULTS: Of 93 respondents, 47% were from academic centers, 43% from community
hospitals, and 0% from mixed/private settings. Most performed over 75 ureteroscopies and
fewer than 25 percutaneous nephrolithotomies (PCNLs) annually (67% and 58%, respec-
tively). Holmium:YAG (Ho:YAG) lasers were available in 85% of hospitals, thulium fiber
laser (TFL) in 70%, and Ho:YAG with Moses effect lasers in 28%. Preferred surgical devices
included the TFL (74.5%), followed by the Ho:YAG laser (24.2%) and Ho:YAG with Moses
effect laser (21.7%). Endourology fellowship-trained urologists (53%) were more likely to
perform their own PCNL access (90% vs. 23%, p<0.001), metabolic workup (73% vs. 48%,
p=0.02), and felt more comfortable prescribing prophylactic and medical treatment for KSD
(86% vs. 50%, p<0.01) compared to non-endourology fellowship-trained colleagues. Metabolic
workup was delegated to nephrologists or specialized clinics by 38%, mainly due to lack of
time (25%) and expertise (25%). Additionally, 71% lacked access to multidisciplinary KSD
clinics, with 76% believing such clinics would be beneficial.

CONCLUSIONS: The study highlights variability in KSD management practices and barriers.
Addressing these issues could improve KSD care in Canada and inform future guidelines.
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INTRODUCTION

Kidney stone disease (KSD) con-
stitutes an important health issue
in North America, affecting around
['1% of the population.'" Recent
data from the U.S. National Health
and Nutrition Examination Survey
(NHANES) has shown an increas-
ing incidence of KSD among the U.S.
population. With recurrence rates
reaching 30-50% within 10 years,
KSD can be considered a chronic
condition.?? While the effectiveness
of prevention strategies, including
prophylactic medication and dietary
and lifestyle modifications, has been
established, preventive measures
continue to be lacking due to insuf-
ficient evaluation by clinicians and
low patient compliance.**

Recently, the Canadian Urological
Association (CUA) published
updated guidelines for the evalua-
tion and medical management of
kidney stones.? A significant amount
of evidence-based recommenda-
tions were provided regarding the
comprehensive metabolic investi-
gation of KSD, along with detailed
guidelines on dietary measures and
pharmacologic prophylaxis. Practice
pattern compliance of urologists to
KSD guidelines has been reviewed in
other countries;”” however, adher-
ence to KSD evaluation and manage-
ment guidelines of Canadian urolo-
gists is unknown. In light of these
new guidelines, we sought to evalu-
ate the practice patterns and pref-
erences of urologists across Canada
in the management and followup of
KSD disease, as well as existing bar-
riers to clinical practice.
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KEY MESSAGES

B The holmium-YAG laser was the most
widely available (85%) laser, followed by the
thulium fiber laser (70%) and the holmium-
YAG laser with Moses effect (28%).

B Urologists with endourology fellowships
were more likely to perform their own
PCNL access and metabolic workup and felt
more confident in prescribing treatments for
kidney stone disease compared to their non-
endourology fellowship-trained peers.

W 38% of urologists delegated metabolic
workup to nephrologists or specialized clinics,
primarily due to time constraints and lack of
expertise.

B Although 71% of urologists lacked access to
multidisciplinary kidney stone disease clinics,
76% recognized the potential benefits such
clinics could provide for improving patient care.

METHODS

A cross-sectional, anonymous survey was developed
by endourologists at the Université de Montréal Health
Center and distributed to an expert panel of nine
fellowship-trained endourologists practicing in both
community and academic centers across Canada.
After thorough assessment and discussion, the panel
reached a consensus on the survey’s final format. The
study received approval from the CUA endorsement
committee.

The survey was initially sent to practicing Canadian
urologists in February 2023 through the mailing lists of
the CUA, Quebec Urological Association (QUA), and
Canadian Endourology Group (CEG). The survey was
also directly sent to multiple individual urologists and
urology departments across the country. Given that
most urologists are active CUA members and based
on the number of members on the mailing list, the
survey is estimated to have reached approximately 664
urologists. The first response received on the survey
was on February 27, 2023, and the last one received
was on November 29, 2023.

We used descriptive statistics to summarize our
findings. In selected subgroups, baseline characteristics
were compared using either the Chi-squared test or
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Fisher's exact test for proportions. All statistical analy-
ses were performed in the R software environment
for statistical computing and graphics (version 4.2.2 for
macOS; www.r-project.org). All tests were two-sided,
with a level of significance set at p<0.05.

RESULTS

From a potential pool of 664 active members, 93 com-
pleted the survey, for a response rate of [4%. The
survey responses can be summarized into four main
categories: |) respondents’ practice setting and expe-
rience; 2) surgical management of KSD; 3) metabolic
evaluation and multidisciplinary evaluation of KSD; and
4) medical treatment, prevention, and followup of KSD.

Respondents’ practice setting and
experience

Of the 93 urologists who participated in the survey,
the majority were from Quebec (32%), Ontario (29%),
British Columbia (15%), and Alberta (I1%), while the
remaining |3% were from other provinces (Table I).
Among the surveyed urologists, 44 (47%) were affili-
ated with academic centers, 40 (43%) with community
hospitals, and the remaining nine (10%) had exclusively
private practice or mixed practice (=2 practice settings).
Regarding postgraduate urological education, 51% of
the urologists completed it more than 10 years ago,
32% within the last five years, and the remaining 7%
somewhere between five and 10 years ago. Over half

Table 1. Respondents’ practice settings and experience
(N=93)

%

Practice setting
Academic centers 47
Community hospitals 43
Mixed/private 10
Endourology fellowship status
Yes 53
No 47
Province
Quebec 32
Ontario 29
British Columbia 15
Alberta 1
Other 13
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of the respondents (53%) completed an endourology
fellowship, with 719 of them reporting a focus on stone
prevention during their fellowship.

Most respondents (67%) performed over 75 ure-
teroscopies annually, and a minority performed over
25 percutaneous nephrolithotomies (PCNLs) (42%).
Endourology fellowship-trained urologists were signifi-
cantly more likely to perform over 75 ureteroscopies
(86% vs. 45%, p<0.001) and over 25 PCNLs (71% vs.
9%, p<0.001) annually compared to their non-endou-
rology fellowship-trained counterparts.

Surgical management of KSD

Of the 93 respondents, 54 (58%) reported perform-
ing percutaneous access themselves, predominantly
using fluoroscopy alone (52%) or a combination of
ultrasound and fluoroscopy (24%). Regarding surgical
management of significant bilateral stone disease, most
urologists (68%) reported performing simultaneous
bilateral stone surgery for these cases.

Regarding laser availability at the respondents’ hos-
pitals, the Holmium:YAG (Ho:YAG) laser was reported
in 85% of hospitals, followed by the thulium fiber laser
(TFL) (70%) and the Ho:YAG with Moses effect laser
(28%); almost half of respondents had access to both
a Ho:YAG and TFL (48%). Most urologists (75%) indi-
cated the TFL as their preferred laser type, followed
by the holmium laser (24%) and the Ho:YAG with
Moses effect laser (22%) (Table 2). Academic centers
were significantly more likely to have the TFL compared
to non-academic centers (80% vs. 59%, p=0.03). The
presence of two or more laser types was also more
commonly reported in academic centers compared to
non-academic centers (84.19% vs. 55%, p=0.003).

Urologists with an endourology fellowship dem-
onstrated significantly higher rates of self-performing
PCNL access compared to those without special-
ized endourology training (90% vs. 23%, p<0.001)
(Table 3). Additionally, although the difference was
not statistically significant, urologists with endourology
fellowship appeared to rely more on a combination
of ultrasound and fluoroscopy (30% vs. 0%, p=0.062)
and less on fluoroscopy alone (43% vs. 90%, p=0.062).

Metabolic evaluation and
multidisciplinary evaluation of KSD
Thirty-eight percent of the respondents delegate meta-
bolic workup to nephrologists or specialized KSD clinics.
Among the urologists who responded to the ques-
tion regarding reasons for this delegation, lack of time,
lack of expertise, and poor patient compliance were

Table 2. Assessing laser access and preferences among respondents

Laser type Preferences cited | Availability at | Availability at | Availability at non-
by all urologists | all centers academic centers | academic centers
% (n=93) %(=93) | %(n=49) % (n=44)

Thulium fiber laser 745 70 80 59

Holmium:YAG 24.2 85 92 77

Holmium:YAG with 21.7 28 33 23

Moses effect

Two or more laser types | N/A 70.5 84.1 56

Bolded values represent statistical significance.

=

0.03
0.05
0.3

0.003

Table 3. Urologists ‘pructice patterns in investigation and management of

kidney stone disease

All urologists | Fellowship-trained

%(N=93) | % (n=49) 9% (n=44)
Self-performing percutaneous access | 57 90 23
Self-performing metabolic assessment | 62 73 48
Comfortable prescribing medical/ 68 86 50
prophylactic KSD treatment

Bolded values represent statistical significance. KSD: kidney stone disease.

Non-fellowship trained

=

<0.001

0.02
0.03

the three main reasons cited (25%, 25%, and 17%,
respectively).

Only 4% of urologists reported never sending their
patients for a limited metabolic workup, and only 1%
reported never sending their patients for a full metabol-
ic workup. Among the respondents, the majority identi-
fied all patients with a stone (45%) and recurrent stone
formers only (24%) as the primary reasons to conduct
a limited metabolic evaluation. Other reasons included
patients with risk factors for recurrent KSD at any epi-
sode (16%) and recurrent stone formers with known
risk factors for recurrent KSD (7.5%). Conversely, the
primary reasons to perform a full metabolic evaluation
included patients with risk factors for recurrent KSD
at any episode (33%), recurrent stone formers with
known risk factors for recurrent KSD (319), and recur-
rent stone formers only (26%).

Regarding stone analysis, intraoperatively, 60% of
the respondents would systematically send all stone
specimens for analysis, while 31% would only do so
if no recent stone analysis was available, and the rest
(9%) would not send stone specimens for analysis. Most
urologists (81%) routinely assess parathyroid hormone
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(PTH) levels in patients presenting with hypercalcemia
or high-normal calcemia. Additionally, 29% of urologists
integrate PTH testing as a standard procedure for all
patients, while only 8% perform PTH assessment for
patients with hypercalciuria.

Compared to non-endourology fellowship-trained
urologists, those with an endourology fellowship exhib-
ited higher rates of self-performing metabolic workup
(48% vs. 73%, p=0.02), higher rates of performing a
limited metabolic workup to all patients with a KSD
(34% vs. 55%, p=0.006), and were more likely to per-
form a full metabolic workup in patients with known
risk factors for stone recurrence at any episode (16%
vs. 49%, p=0.001). Furthermore, they were significantly
more likely to test for PTH in patients with high-normal
calcemia compared to non-endourology fellowship-
trained urologists (18% vs. 41%, p=0.02).

Regarding access to multidisciplinary KSD clinics,
71% of urologists lacked access to such clinics at their
institution. Among them, a majority of urologists (64%)
reported that their KSD referral clinic was within 50
km of their practice setting, and most (76%) believed
such clinics would benefit their institutions. Academic
urologists were significantly more likely to report hav-
ing access to a multidisciplinary KSD clinic compared
to non-academic urologists (41% vs. 16%, p=0.008)
(Table 4). Among urologists who lacked access to a
KSD clinic, academic urologists were significantly more
likely to believe that access to one would benefit their
institution than non-academic urologists (93% vs. 62%,
p=0.004). Furthermore, among urologists who lacked
access to a KSD clinic, academic urologists were sig-
nificantly more likely to still have access to dietitians
in their practice settings compared to non-academic
urologists (62% vs. 35%, p=0.03).

Medical treatment, prevention, and
followup of KSD

Most respondents (68%) felt very comfortable or
comfortable prescribing prophylactic and medical treat-
ment for KSD (Table 3). Most urologists felt confident

Table 4. Access to multidisciplinary kidney stone disease clinics

All urologists | Academic urologists | Non-academic urologists | p

% (N=93) % (n=49) % (n=44)
Access o KSD clinics 29 41 16 0.008
Access to diefitians without KSD clinic | 47 62 35 0.03

Bolded values represent statistical significance. KSD: kidney stone disease.
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prescribing alkali therapy, thiazides, bicarbonate, and
allopurinol (84%, 59%, 57%, and 55%, respectively). A
smaller proportion of urologists felt confident prescrib-
ing vitamin Bé, penicillamine, and tiopronin (39%, |3%,
and |19, respectively). Endourology fellowship-trained
urologists were significantly more likely to report being
very comfortable or comfortable prescribing prophylac-
tic and medical treatment for KSD compared to their
non-endourology fellowship-trained counterparts (86%
vs. 50%, p<0.001).

In cases of hypercalciuria, most urologists (66%)
take into account their patients’ bone health in their
clinical management. Among them, 87% would refer
the patient to their family doctor or to an internal
medicine specialist, and the rest (13%) would monitor
their patient with bone densitometry.

Regarding dietary recommendations, most urologists
(80%) do not recommend that their patients limit their
calcium intake, 10% recommend that their patients do
so, and the rest (10%) employ various other recom-
mendations, such as moderating calcium intake or limit-
ing it only when consumed in excessive amounts. Most
urologists (65%) recommend limiting high oxalate foods
for calcium oxalate stone formers, | 7% do not recom-
mend doing so in these patients, and the rest (18%)
employ various recommendations, such as limiting oxa-
late only in cases of hyperoxaluria or moderating oxa-
late intake. Regarding vitamin D intake, approximately
half of the respondents (48%) recommend limiting it
to 1000 units daily or 10 000 units weekly, 31% do
not provide patients with a specific recommendation
regarding their vitamin D intake, and the remaining
(21%) provide other recommendations, such as stop-
ping intake if possible, ordering bone mineral density,
or referring to a family doctor.

Regarding imaging modalities for the followup of
radiopaque stones, the kidney, ureter, and bladder
(KUB) X-ray was one of the selected choices for most
urologists (65%), followed by ultrasound (27%), low-
dose computed tomography (CT) scan (14%), utra-low
dose CT scan (9%), and full-dose CT scan (19%). For
the followup of radiolucent stones, ultrasound was one
of the selected choices for almost half of the urologists
(49%), followed by low-dose CT scan (40%), ultra-low
dose CT scan (15%), and full-dose CT scan (1%).

For stone-free patients, 37% of urologists employ
a |2-month followup protocol, 27% perform no spe-
cific followup, 13% employ a 24-month protocol, 5%
employ a six-month protocol, and the rest (18%)
employ other individualized approaches. For patients
with asymptomatic, non-obstructive kidney stones,
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the predominant followup intervals were |2 months
(729) and six months (13%). The rest of the urologists
employ a 24-month protocol (2%), do not perform
specific followups for these patients (1%), or employ
other individualized approaches (12%).

DISCUSSION
The practice patterns of Canadian urologists regarding
the management of KSD and their adherence to guide-
lines remain unclear.?® This study, representing both aca-
demic and community practices, reveals heterogeneity in
criteria used for in-depth evaluation, imaging assessment
protocols, availability of surgical devices between cen-
ters, and access to subspecialized clinics. The majority of
urologists are either performing or referring patients for
metabolic evaluations and they are comfortable prescrib-
ing common prophylactic and medical treatments for
KSD. Urologists with endourology fellowships exhibited
significantly higher rates of performing their own PCNL
access and conducting metabolic workups compared
to those without specialized training. Although urolo-
gists interested in KSD could have been more inclined
to respond to the study, our results unveil significant
diversity in practice patterns for assessment and treat-
ment across this important cohort and its subgroups.

The decision to conduct either a limited or full
metabolic evaluation is based on risk stratification to
identify underlying metabolic disorders. According to
the Canadian guidelines, all first-time stone formers
should undergo at least a limited metabolic evalua-
tion, which includes urinalysis, with or without a urine
culture, serum electrolytes (Na, K, HCO,), calcium,
creatinine, and stone analysis when available.” The aim
of this limited evaluation is to detect systemic disor-
ders and renal dysfunction at an earlier stage, as stone
formers with metabolic disorders are at a higher risk
of recurrence and often have a lower health-related
quality of life; however, our data indicate that only 45%
of responders strictly adhere to this recommenda-
tion, with the remaining often reserving limited meta-
bolic evaluation for patients with known risk factors
and/or recurrent stone formers. While the majority
(619) of responders performed metabolic evaluations
themselves, the primary barriers reported were lack
of expertise (25%), time constraints (25%), and lim-
ited resources (12%). With increasing work volume
in urology practice, interpreting metabolic results can
be challenging, as several variables must be assessed
to ensure an accurate diagnosis.®!

On the other hand, our cohort demonstrated bet-
ter adherence to the criteria for an in-depth metabolic

workup compared to what is reported in the litera-
ture.®'21 The majority of responders (90%) reported
performing full metabolic workup for patients who are
either recurrent stone formers and/or have known risk
factors for KSD recurrence. Moreover, most urologists
(64%) request two or more 24-hour urine collections,
as recommended in the Canadian guidelines; however,
this reported outcome contrasts with epidemiologic
data, where only 7% of patients known to have a high
risk of KSD recurrence underwent metabolic evaluation
by any physician." This could be explained by the higher
proportion of responding fellowship-trained endou-
rologists (53%), who may exhibit stricter adherence
to guidelines. Indeed, fellowship-trained endourologists
were more likely to perform a full metabolic workup in
patients with known risk factors for stone recurrence
at any episode (49% vs. 16%, p=0.001) and more likely
to test for PTH in patients with high-normal calcemia
(41% vs. 18%, p=0.02) compared to non-endourology
fellowship-trained urologists.

Patients at higher risk of recurrence stand to greatly
benefit from preventive measures, such as dietary modi-
fications and lifestyle adjustments;?'>'¢ however, the
demanding workload and pressure on urologists in a
clinical setting may pose challenges in conducting a com-
prehensive review of all risk factors.!"'”'® Over the past
few decades, the establishment of KSD clinics with a focus
on prevention has been advocated to enhance education
and decrease recurrence rates in KSD patients.'?%

Our study reported worrying results, where 71% of
urologists lacked access to such clinics at their institu-
tion. Non-academic urologists were more affected, with
less access to KSD clinics (16% vs. 41%, p=0.008) and
dieticians (35% vs. 62%, p=0.03) in their practice settings
compared to academic urologists. Multidisciplinary stone
prevention clinics play an important role in reducing the
burden of KSD by providing comprehensive care, educa-
tion, and personalized treatment strategies to patients,
ultimately leading to improved outcomes and quality
Of |ife.‘9‘2“22

While dietitians are commonly involved in the man-
agement of preventive cardiology or diabetes programs,
they are frequently excluded from followup care for
KSD patients.>?* Bell et al reported that the major-
ity of dietitians (80%) who provide medical nutrition
therapy to KSD patients see only one to two patients
per month.?> This strongly suggests the presence of
barriers hindering the inclusion of dietitians in the care
of patients with stones.

While the Holmium:YAG laser remains the gold
standard, the TFL is increasingly favored for stone
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management.?*?” TFL was accessible in the majority
(70%) of respondents’ hospitals, with 75% considering
it one of their preferred lasers. Indeed, a shift in surgi-
cal practice has been observed in recent years, with
the popularization of the dusting technique.?”? Using
the Ho:YAG laser, Humphreys et al demonstrated, in
a multicenter clinical randomized trial, that dusting is
comparable to basketing but with significantly reduced
operative time.?® It should be noted that this study
was carried out before the widespread use of the TFL
and the observed time efficiency may be even more
pronounced with the TFL, renowned for its superior
dusting capability.?5%’

Ho:YAG with Moses effect capabilities also excels
at dusting, but there are no large head-to-head trials of
Ho:YAG with Moses effect laser vs. TFL to date. With
the super dusting capabilities of these lasers, however,
prolonged use of high energy settings and low irrigation
rates may elevate ureteral and kidney temperatures
to supraphysiologic levels, potentially resulting in cata-
strophic thermal lesions. !

Despite TFL being significantly more accessible in
academic centers (80 vs. 59%, p<0.03), their dissemina-
tion in community settings is expected in the coming
years. Therefore, future guidelines should incorporate
clear recommendations regarding the heat generation
properties of both lasers and surgical precautions, such
as the use of a ureteral sheath, ensuring cooled ade-
quate irrigation flow, intermittent pauses in delivering
energy, and implementing safe laser settings for ureteric
and renal stones.?”*

Although most responders (58%) reported perform-
ing percutaneous access themselves, responders who
completed an endourology fellowship demonstrated
significantly higher rates of self-performing PCNL access
compared to those without specialized endourology
training (90% vs. 23%, p<0.001). Similarly, in a com-
prehensive survey of American Urological Association
members, Saluk et al found that the likelihood of urolo-
gists performing their own PCNL access was associ-
ated with logging over 50 cases during endourology
training and having a higher annual volume of PCNL
procedures.®? Interestingly, in a large population-based
study in the UK, two-thirds of PCNL accesses were
performed by interventional radiologists (IR), with
favorable outcomes regardless of whether the access
was conducted by a urologist or an IR

A recent meta-analysis by Ghoulian et al reported
that urologist-acquired access may result in higher
stone-free rates and fewer major complications, while
IR-mediated access is linked to reduced blood loss,
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despite similar transfusion rates.** These observations
should be interpreted with caution, as several variables
were not assessed, including urologist volume and the
complexity of stones and anatomy. Indeed, it has been
reported that in several centers, IR access may be the
preferred option for low-volume surgeons and more
complex cases.® In general, proper training, skill, and
proficiency in the procedure are likely more critical
than the practitioner’s background specialty. Emphasis
should be placed on effectively managing complex
stone disease through strong collaboration among mul-
tidisciplinary teams, particularly during the preoperative
planning phase.

Limitations

Our data exhibits some limitations, including a low
number of respondents. The low response rate to the
questionnaire makes it challenging to draw generalizable
conclusions regarding how stone formers are being
investigated and managed; however, our response
rate aligns with previous surveys targeting urologists’
practices.”®!”

Furthermore, surveys relying on individuals self-
reporting make it challenging to validate responses,
exposing them to potential bias. The use of the CEG
mailing list might have attracted urologists with a par-
ticular focus on KSD, potentially resulting in an over-
estimation of their adherence to guidelines and the
thoroughness with which they investigate metabolically
KSD patients.

Additionally, our data may be skewed towards aca-
demic endourologists, as over 50% of respondents fall
into this category.

Finally, the small number of respondents with access
to multiple laser types and Ho:YAG with Moses effect
laser limited our ability to analyze the interplay between
laser preferences and relevant factors, including practice
settings, endourology fellowship status, and variations
in stone type and size. As a result, the reported prac-
tices regarding laser preference, metabolic workups,
and other procedures might represent best-case sce-
narios and could be less representative of broader,
community-based practice settings.

CONCLUSIONS

This study underscores the diverse practice patterns
in managing KSD in Canada, even among a cohort
of urologists with subspecialty interests in KSD. While
most urologists conduct metabolic and urinary collec-
tion workups and feel at ease prescribing prophylactic
and medical treatments for KSD, notable disparities



Canadian practice patterns, preferences for kidney stone management

exist in criteria for in-depth evaluation, imaging assess-
ment protocols, surgical device availability, and access
to subspecialized clinics across various centers. These
discrepancies should be taken into account in future
guidelines.

COMPETING INTERESTS: The authors do not report any competing
personal or financial interests related to this work.

This paper has been peer reviewed.

REFERENCES

1. Hill AJ, Basourakos SP, Lewicki P, et al. Incidence of kidney stones in the United States:
The confinuous National Health and Nutrition Examination Survey. J Urol 2022;207:851-6.
https://doi.org/10.1097/JU.0000000000002331

2. Bhojani N, Bjazevic J, Wallace B, et al. UPDATE — Canadian Urological Association
guideline: Evaluation and medical management of kidney stones. Can Urol Assoc J
2022;16:175-88. https://doi.org/10.5489/cuaj.7872

3. Rule AD, Lieske JC, Li X, et al. The ROKS nomogram for predicting a second symptomatic
stone episode. J Am Soc Nephrol 2014;25:2878-86. https://doi.org/10.1681/
ASN.2013091011

4. Douw CA, Yi Y, Bierlein MJ, ef al. Medication nonadherence and effectiveness of preventive
pharmacological therapy for kidney stones. J Urol 2016;195:648-52. https://doi.
0rg/10.1016/j.jur0.2015.10.082

5. Bos D, Abara E, Parmar MS. Knowledge, attitudes, and practice patterns among healthcare
providers in the prevention of recurrent kidney stones in Northern Ontario. Can Urol Assoc |
2014;8:E795-804. https://doi.org/10.5489/cuj.1455

6. Dauw CA, YiY, Bierlein MJ, et al. Factors associated with preventive pharmacological
therapy adherence among patients with kidney stones. Urology 2016;93:45-9. https://doi.
0rg/10.1016/j.urology.2016.03.030

7. Ferraro PM, Unwin R, Bonny 0, Gambaro G. Practice patterns of kidney stone management
across European and non-European centers: An in-depth investigation from the European
Renal Stone Network (ERSN). J Nephrol 2021;34:1337-46. https://doi.org/10.1007/
540620-020-00854-6

8. McGuire BB, Matulewicz RS, Zuccarino-Crowe R, et al. Contemporary attitudes and practice
patters of North American urologists in investigating stone-forming patients—A survey
of endourological society members. J Endourol 2016;30:460-4. https://doi.org/10.1089/
end.2015.0207

9. Padmanabhan P, Riley JM, Cost NG, Peters CA. Adherence to AUA clinical guidelines:
Motivations and barriers. Urol Pract 2020;7:91-7. https://doi.org/10.1097/
UPJ.0000000000000095

10. Assad A, Raizenne BL, EI Yamani MEM, ef al. The impact of kidney stone disease on quality
of life in high-risk stone formers. BIU Int 2024;133:570-8. https://doi.org/10.1111/
bju.16294

11 Chan EP, Stringer LS, Forster A, et al. Burnout in Canadian urology: Cohort analysis from
the 2018 Canadian Urological Association census. Can Urol Assoc | 2021;15:55-15.
https://doi.org/10.5489/cuaj.7232

12, Eismann L, Kretschmer A, Bader MJ, ef al. Adherence to guidelines in the management
of urolithiasis: Are there differences among distinct patient care settings? World J Urol
2021;39:3079-87. https://doi.org/10.1007/500345-020-03562-9

13, Scales (D Jr, Bergman J, Carter S, et al. Quality of acute care for patients with urinary
stones in the United States. Urology 2015;86:914-21. https://doi.org/10.1016/].
urology.2015.07.040

14 Milose JC, Kaufman SR, Hollenbeck B, et al. Prevalence of 24-hour urine collection in high
risk stone formers. J Urol 2014;191:376-80. https://doi.org/10.1016/j.jur0.2013.08.080

15 Tiirk C, Peffik A, Sarica K, et al. EAU guidelines on diagnosis and conservative management
of urolithiasis. Eur Urol 2016;69:468-74. https://doi.org/10.1016/].eurur0.2015.07.040

20.

.

22.

n.

24.

25.

26.

27.

28.

9.

30.

3l.

32

33.

34.

Pearle MS, Goldfarb DS, Assimos DG, et al. Medical management of kidney stones: AUA
guideline. J Urol 2014;192:316-24. https://doi.org/10.1016/j.jur0.2014.05.006
Wertheim ML, Nakada SY, Penniston KL. Current practice patterns of urologists providing
nufrition recommendations to pafients with kidney stones. J Endourol 2014;28:1127-31.
https://doi.org/10.1089/end.2014.0164

Reicherz A, Rausch P, Herout R, et al. An empirical study on hospifal-based prevention of
recurrent urinary stone disease in Germany. World J Urol 2022;40:237-42. https://doi.
0rg/10.1007,/500345-021-03813-3

Krughoff K, Delude C, Burzynski K, Fabozzi S. Patient satisfaction and dlinical efficacy of an
advanced practice provider sfone prevention dlinic. Urol Pract 2020;7:559-65. https://doi.
0rg/10.1097/UP1.0000000000000141

Parks JH, Coe FL. Evidence for durable kidney sfone prevention over several decades. BJU
Int 2009;103:1238-46. https://doi.org/10.1111/j.1464-410X.2008.08170.x

Hosking DH, Erickson SB, Van den Berg CJ, ef al. The stone clinic effect in patients with
idiopathic calcium urolithiasis. J Urol 1983;130:1115-8. https;//doi.org/10.1016/50022-
5347(17)51711-5

DeFoor W, Minevich E, Jackson E, et al. Does a multidisciplinary pediatric stone

center improve outcomes? Urol Pract 2020;7:362-7. https://doi.org/10.1097/
UP1.0000000000000103

Kuehneman T, Saulsbury D, Splett P, Chapman DB. Demonstrating the impact of nutrition
intervention in a heart failure program. J Am Diet Assoc 2002;102:1790-4. https://doi.
org/10.1016/50002-8223(02)90384-6

Penniston KL. The nutrition consult for recurrent stone formers. Curr Urol Rep 2015;16:47.
https://doi.org/10.1007/511934-015-0518-6

Bell Parks R, Penniston K. Diefitians in practice: Utilization of medical nutrition therapy

for prevention of kidney stones. Renal Nut Forum 2014;33. Available at: https://www.
researchgate.net/publication/274961012_Advances_in_Practice_Diefifians_in_Practice_
Utilization_of_Medical_Nutrition_Therapy_for_Prevention_of_Kidney_Stones.

Traxer O, Corrales M. Managing urolithiasis with thulium fiber laser: Updated real-life
results-A systematic review. J Clin Med Res 2021;10:3390. https://doi.org/10.3390/
jcm10153390

Stern KL, Sur RL, Lim ES, et al. Long-term follow-up on dusting versus basketing during
ureferoscopy: A prospective multicenter trial from the EDGE Research Consortium. Urolithiasis
2023;51:70. https://doi.org/10.1007/500240-023-01439-1

Humphreys MR, Shah OD, Monga M, et al. Dusting versus basketing during ureferoscopy-
which technique is more efficacious? A prospective multicenter frial from the EDGE research
consortium. J Urol 2018;199:1272-6. https://doi.org/10.1016/}.jur0.2017.11.126
Kronenberg P, Traxer Q. The laser of the future: Reality and expectations about the new
thulium fiber loser-a systematic review. Transl Androl Urol 2019;8:5398-417. https://doi.
0rg/10.21037/1au.2019.08.01

Sierra A, Corrales M, Kolvatzis M, et al. Thermal injury and laser efficiency with holmium
YAG and thulium fiber laser-an in vitro study. J Endourol 2022;36:1599-606. https://doi.
0rg/10.1089/end.2022.0216

Belle ID, Chen R, Srikureja N, ef al. Does the novel thulium fiber laser have a higher risk
of urothelial thermal injury than the conventional holmium laser in an in vitro study? J
Endourol 2022;36:1249-54. https://doi.org/10.1089/end.2021.0842

Saluk J, Ebel J, Rose J, Posid T, et al. Fellowship training in endourology: Impact on
percutaneous nephrolithotomy access patterns. Can Urol Assoc J 2022;16:E76-81. https://
doi.org/10.5489/cuaj.7339

Armitage IN, Withington J, Fowler S, et al. Percutaneous nephrolithotomy access

by urologist or interventional radiologist: Practice and outcomes in the UK. BJU Int
2017;119:913-8. https://doi.org/10.1111/bju.13817

Ghoulian J, Nourian A, Dalimov Z, Ghiraldi EM, Friedlander JI. Percutaneous nephrolithotomy
access: A meta-analysis comparing access by urologist vs radiologist. J Endourol 2023;37:8-
14. https://doi.org/10.1089/end.2022.0308

CORRESPONDENCE: Dr. Naeem Bhojani, Division of Urology, Centre
hospitalier de 'Université de Montréal (CHUM), Université de Montréal,
Montreal, QC, Canada; nacem.bhojani@gmail.com

CUAJ = MAY 2025 « VOLUME 19, ISSUE 5

EI59



