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Abstract

Background/Objectives: To describe the evolution of urinary stone treatment techniques in France from 2014 to 2023 and evaluate
the relationship between the incidence of nephritic colic and interventional management. Methods: A retrospective observational
study was conducted using open-access ScanSante national data. All interventions for urolithiasis, including ureteroscopy, Flexible
Ureteroscopy (FURS), renal and ureteral Extracorporeal Shock Wave Lithotripsy (ESWL), and Percutaneous Nephrolithotomy
(PCNL) were analyzed over 10 years. Trends were assessed descriptively. Correlation between nephritic colic admissions and
endoscopic interventions was measured using Spearman’s coefficient.

Results: A total of 1,056,030 interventions were recorded. For renal stones, ureteronephroscopy represented 58.96% of cases,
lithotripsy 39.1%, and PCNL only 1.94%. Ureteroscopy accounted for 89.81% of ureteral procedures. Over time, FURS use increased
by 139%, while renal ESWL decreased by 43% especially with radiologic guidance. A strong inverse correlation was found between
renal colic admissions incidence and ureteroscopic intervention rates (Spearman p = —0.903).

Conclusions: Endoscopic management of urinary stones has significantly increased in France over the past decade, with corresponding
declines in renal colic admissions. These findings argue in favor of an overall economic efficiency of this shift in practice patterns

despite a higher cost per procedure, but further studies are needed for validation.
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Introduction

Urolithiasis affects a substantial proportion of the population (10%)
and remains a major cause of emergency urologic admissions (1-
2%). Urinary stone incidence seems to have increased in the last
20 years ; however, 50% of patients with urinary tract stones will
have only one episode during their lifetime, and approximately
10% will present frequent recurrences [ 1-4]. A link between urinary
tract stones and chronic kidney disease is becoming increasingly
evident [5]. Quality of life is affected by renal colic episodes and
other symptoms, but also by the number of interventions, ureteral

stenting duration, and visits to the emergency department [6]. Over
the last decade, and owing to its stone-free rates reaching up to
90% [7,8], its minimally invasive nature and the thriving technical
improvements of endourological instrumentaiton (LASERs,
baskets, access sheathes, vision quality, miniaturization, suction,
...), Flexible Retrograde Ureteroscopy (FURS) is seeing a steady
increase in its clinical indications in the treatment of renal stones to
the detriment of other techniques (ESWL, PCNL) [9] and despite a
primary higher cost [10,11] that could be nevertheless balanced by
its cost effectiveness [12]. France’s national ScanSanté database
offers a unique opportunity to assess real-world practice at a
population level [13]. This study analyzes 10 years of national data
to assess trends in treatment techniques and their potential impact
on acute presentations such as nephritic colic.
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Materials and Methods

Study Design: This is a retrospective, descriptive study using national Open Data from ScanSanté (Ministry of Health) https://www.
scansante.fr/applications/statistiques-par-groupes-diagnostique-actes [13]. The total of interventions for urinary stones performed in
France between January 1,2014, and December 31, 2023, were collected and analyzed, using procedural codes (Classification Commune
Des Actes Médicaux (CCAM)) for Ureteroscopy, Extracorporeal Shock Wave Lithotripsy (ESWL), Percutaneous Nephrolithotomy

(PCNL), renal colic (Table 1).

(3L

Table 1: Codes according to the urologic procedures (

Outcomes
Primary: Evolution in the use of each
procedure type from 2014 to 2023 in  France.

Secondary: Correlation between annual renal colic admissions
and intervention rates.

Statistical Analysis

Descriptive statistics were conducted by a biostatistician,
in accordance with the nature of the variables. Quantitative
variables were described using frequencies, means, standard
deviations, confidence intervals for the means, medians, minimum
and maximum values, and interquartile ranges. They may also be
presented in categorized formats (e.g., age groups) and described
as qualitative variables based on quartiles, medians, or established
clinical thresholds. Qualitative variables were described using

indicates data not specified, Imaging modalities are listed where applicable.)

frequencies, proportions, and, where appropriate, confidence
intervals for the proportions calculated using Wilson’s method.
The association between renal colic and ureteroscopies was
assessed using Spearman’s rank correlation coefficient with a
95% confidence interval, as the rates of ureteroscopies and renal
colic do not follow a normal distribution. SAS for Windows has
been used for analysis (v 9.4; SAS Institute Inc).

Results

From January 2014 to December 2023, a total
of 1,056,030 interventional procedures for urinary stones have
been declared with 611,693 renal interventions (FURS 58,96%,
ESWL 39,1%, PCNL 1,94%), 444,337 ureteral interventions
(ureteroscopy 89,81%, ESWL 10,19%) and 360,406 renal colic
that required institutional care (Figure 1).
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Figure 1: Distribution of procedures from jan 2014 to dec 2023; A: ureteroscopy and FURS; B: ESWL; C: PCNL.
Renal Stones Procedures Over Time

The total of FURS increased from 21,374 in 2014 to 51,003 in 2023 (+139%), as ESWL declined from 31,325 in 2014 to 17,919 in 2023
(-43%), especially concerning the radioguided technique and PCNL remained stable, representing 1,94% of renal procedures throughout
the decade (Table 2, Figures 2,3).

Note: Each column represents procedure counts per year, split by anatomical location and imaging modality where applicable.

Table 2: Annual volumes of renal interventions (jan 2014— dec 2023).
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Figure 2: Distribution of renal procedures over time; A: FURS; B: ESWL; C: PCNL.

Figure 3: Distribution of ESWL over time; A: Xray guidance; B: Ultrasound guidance
Ureteral stones procedures over time

The volume of ureteroscopies rose from 36,743 (jan 2014) to 43,328 (dec 2023), and lumbar location was the most common (42—51%)
(Table 3).
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Note: The table details ureteral stone management by ureteroscopy (categorized by location and antegrade approach) and ESWL (by
imaging modality).

Table 3: Annual volumes of ureteral interventions (jan 2014— dec 2023).

Renal Colic Events Over Time (Table 4)

The total of renal colic that required institutional care declined from 38,403 in jan 2014 to 33,647 in dec 2023 (—12.4%) with a strong
inverse association with Spearman correlation (colics vs ureteroscopies): p =—0.903, 95% CI [-0.975; —0.603].
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Figure 4: Renal colic events requiring institutional care over time
and increasing ureteroscopies rate (jan 2014 - dec 2023); A: renal
colic requiring institutional care; B: ureteroscopy and FURS;
Spearman correlation (renal colic vs ureteroscopies): p = —0.903,
95% CI[-0.975; —0.603].

Discussion

This study confirms a steady increase of indications of FURS
in France over the last decade in the treatment of renal stones ,
according to international guidelines [3,4], but to the detriment
of ESWL especially [9] with an increase by 139%, while renal
ESWL decreased by 43% in our study. PCNL remains stable with
1331-1180 procedures per year, but also a niche procedure (1.94%
of the procedures over 10 years), reserved for complex or large
renal stones in expert centers. The decline in the use of ESWL has
occurred primarily at the expense of fluoroscopic guidance. This
suggests that it may, in part, reflect its abandonment by centers
equipped with suboptimal machines, where access to treatment
is likely less structured and organized compared to centers
using ultrasound-guided localization - an approach that requires
both routine practice and a certain level of expertise. Another
reason of this decline is the increasing population of patients
under anticoagulant therapies, that remain a contraindication if
unstoppable [4,14,15]. For the first time, an inverse relationship
has been demonstrated between the increased use of ureteroscopy
and a reduction in the number of renal colic events requiring
institutional care. An increase of 62,31% of ureteroscopies over
time was necessary to observe a 12,39% decrease of renal colics in
our study. This decrease therefore concerns more severe cases and
is likely underestimated, as the study was unable to account for
milder episodes of renal colic, whether or not managed by general
practitioners. A reduction in the overall incidence of renal colic
events is thus likely contributing to an improvement of quality of
life, and also a decrease in economic burden, including fewer sick

leaves, reduced medical consumption (medications, emergency
interventions), and fewer cancellations of planned activities such
as travel or flights. Even this economic consequence remains
very complex to estimate, these findings argue in favor of the
overall economic efficiency of this shift in practice patterns,
notwithstanding the higher costperprocedure[10,11]. Thereduction
of number of renal colic events is strongly statistically correlated
with the increase in ureteroscopy procedures. It is likely due to
improved stone-free rates [7,8], but also potentially attributable
to the simultaneous treatment of associated asymptomatic stones
during the same operative session. Sorensen has demonstrated that
during endoscopic treatment of a stone, the concomitant treatment
also of asymptomatic stones < 6 mm reduced the recurrence risk
by 82% (16% vs 63%), and increased the interval to recurrence by
75% (16.316 + 72.8 vs 934.2 + 121.8 days) [16].

However, there were some limitations in this study. First, inherent
to the study’s methodological design, there was a lack of clinical
granularity (e.g., stone size or volume, stone composition, patient
comorbidities), a risk of coding errors and that its observational
nature could limit statistical causal interference. There was an
obvious underestimation of the overall number of renal colic
events, as the study was unable to account for milder episodes
of renal colic, whether or not managed by general practitioners.
Only severe renal colic events were traceable and have been taken
into account; Second, concerning the renal colic events decrease,
there could also be an interpretation bias related to the outcomes
of the education and awareness efforts conducted by the French
Association of Urology (AFU) during the same period, targeting
urologists and nephrologists in France regarding the preventive
management of lithiasis disease. [17,18]. This bias could be
balanced by the documented urinary stone incidence’s increasing
trend among the population by epidemiologic studies [1-3].

Conclusions

This national analysis confirmed a major transformation in urinary
stone management in France over the last decade. Retrograde
endoscopic approaches are increasingly preferred, especially
FURS, to the detriment of ESWL. For the first time, an inverse
relationship has been demonstrated between the increased use of
ureteroscopy and a reduction in the number of renal colic events
requiring institutional care. These findings argue in favor of an
overall economic efficiency of this shift in practice patterns despite
a higher cost per procedure, but further studies are needed for
validation.
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