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Does Timing of Retrograde Intrarenal Surgery Following Extracorporeal
Shock Wave Lithotripsy Failure Influence the Qutcomes?

Viicut Disi Sok Dalga Litotripsi Basarisizligi Sonrasi Retrograd intrarenal Cerrahinin
Zamanlamasi Sonuglari Etkiler mi?
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ABSTRACT

Objective: The objective of this study is to determine the impact of the timing of retrograde intrarenal surgery (RIRS)
following extracorporeal shock wave lithotripsy (SWL) on renal stone treatment outcomes.

Material and Methods: This retrospective study included 138 patients who underwent RIRS for renal stones after
at least two failed SWL sessions between 2020 and 2024. Patients were divided into three groups based on the time
interval between SWL and RIRS: 7-14 days (group 1), 15-22 days (group 2), and 23-30 days (group 3). Demographic
data, stone characteristics, operative time, stone-free rate, and complication rates were compared.

Results: Stone-free rates were similar across the three groups (group 1: 85.4%, group 2: 84.8%, group 3: 86.3%,
p=0.978). There were no statistically significant differences between the groups in terms of median operative time
(p=0.249), median length of hospital stays (p=0.865), perioperative complications (p=0.884), or postoperative
complications (p=0.962).

Conclusions: The timing of RIRS after failed SWL does not appear to impact treatment outcomes for renal stones
significantly, and these findings suggest flexibility in scheduling RIRS after SWL failure.
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OZET

Amag: Bu calismanin amaci, ekstrakorporeal sok dalga litotripsi (SWL) sonrasi retrograd intrarenal cerrahinin (RIRS)
zamanlamasinin bobrek tasi tedavi sonuclarina etkisini belirlemektir.

Gerec ve Yontemler: Bu retrospektif calismaya, 2020 ile 2024 yillari arasinda en az iki basarisiz SWL seansindan sonra
bobrek taslari icin RIRS uygulanan 138 hasta dahil edildi. Hastalar SWL ile RIRS arasindaki zaman araligina gore (g
grubaayrildi: 7-14 giin (Grup 1), 15-22 glin (Grup 2) ve 23-30 giin (Grup 3). Demografik veriler, tas 6zellikleri, operasyon
suresi, tassizlik orani ve komplikasyon oranlari karsilastinidi.

Bulgular: Tassizlik oranlari G¢ grupta da benzerdi (Grup 1: %85,4, Grup 2: %84,8, Grup 3: %86,3, p=0,978). Gruplar
arasinda medyan ameliyat siresi (p=0,249), medyan hastanede kalis stresi (p=0,865), perioperatif komplikasyonlar
(p=0,884) veya postoperatif komplikasyonlar (p=0,962) acisindan istatistiksel anlaml bir fark yoktu.

Sonug: BasarisizSWLden sonra RIRS zamanlamasinin bobrek taslari icin tedavi sonuclarini 6nemli 6l¢tide etkilemedigi
gorilmektedir. Bu bulgular SWL basarisizligindan sonra RIRS planlamada esnek olunabilecegini gostermektedir.

Anahtar Kelimeler: endolroloji, ekstrakorporeal sok dalga litotripsi, retrograd intrarenal cerrahi, Urolitiyazis,
zamanlama

INTRODUCTION

Nephrolithiasisis a widespread health concern, exhibiting varying prevalence rates across continents and representing
a significant proportion of urological clinic visits. Observed rates range up to 13% in North America, 9% in Europe,
and 5% in Asia, suggesting potential influences of genetic, dietary, or environmental factors (1). Several treatment
options are frequently suggested for kidney stones, including extracorporeal shockwave lithotripsy (SWL), retrograde
intrarenal surgery (RIRS), and percutaneous nephrolithotomy (PNL). The selection of the most appropriate approach
depends on various patient-specific factors. SWL, a minimally invasive approach, offers the advantage of avoiding
general anesthesia and demonstrates acceptable success rates (2). Current clinical guidelines recommend both RIRS
and SWL as initial treatment modalities for kidney stones measuring less than 2 cm in diameter. While SWL is also
considered a primary treatment option, its efficacy can be influenced by various factors, including stone composition,
patient body mass index, and renal anatomical variations (3). In cases of SWL failure, other treatment options are
recommended to the patients, and RIRS comes to the forefront because it is more minimally invasive (3,4). While
several studies have explored various aspects of kidney stone management, the impact of prior failed SWL on RIRS
outcomes, the existing literature lacks data regarding the optimal timing of RIRS following unsuccessful SWL for
renal stones (5-9). The purpose of this study was to assess the effect of the timing of RIRS operation on success and
complications after failed SWL for renal stone.

MATERIALS AND METHODS

Study Design and Patient Selection

A retrospective analysis was conducted on 528 patients who underwent SWL for the treatment of kidney stones at
our clinic between 2020 and 2024. Among these, 327 patients (61.9%) achieved stone-free status or had residual
fragments <2 mm following SWL. A subsequent evaluation excluded patients based on predefined criteria: age
younger than 18 years, renal anatomical anomalies, solitary kidney, multiple stones, prior ipsilateral renal surgery,
ureteral narrowing preventing access sheath advancement, or refusal of additional interventions, and who were
recommended for follow-up without further intervention. This process identified 138 patients who underwent RIRS
after SWL failure and were included in the study (Figure 1). Ethical approval for this study was obtained from the local
ethics committee.

Ethics Committee of Istanbul Medeniyet University Faculty of Medicine approved (Clinical trial number:
2025-GOSEK-0027, Date: 2025/01/22) the commencement of the presented study.

SWL Procedure
SWL procedure, performed using the Lithostar Modularis Lithotripter (Siemens AG Healthcare, Munich, Germany).
The procedure commenced with a shock wave frequency of 60 per minute and an energy flow density of 0.1 mJ/
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mm?. These settings were adjusted based on the patient’s tolerance, with the frequency potentially increasing to 90
shocks per minute and the energy flow density reaching 3.0 mJ/mm?. A total of 3000 shock waves were delivered
during the single session. SWL failure was defined as the lack of any change in stone status after a minimum of two
SWL treatments for a kidney stone.

SWL patients identified (n=528)

Excluded

success with stone free or £ 2mm residual -
fragments (n=327)

SWL failure patients (n=201)

Ineligible
need URS for steinstrasse (n=40) —
performed PNL (n=23)

Eligible patients who underwent RIRS
(n=138)

Figure 1. Study flowchart

RIRS Protocol and Group Stratification

Patients undergoing RIRS were stratified into three groups based on the interval between SWL and RIRS: group 1
(7-14 days post-SWL), group 2 (15-22 days post-SWL), and group 3 (23-30 days post-SWL). Preoperative evaluations
included urine cultures to ensure negative results, and antimicrobial therapy was administered based on antibiogram
findings in cases of positive cultures. All patients received preoperative antibiotic prophylaxis with second-generation
cephalosporins.

The RIRS procedure was performed under general anesthesia with the patient positioned in the lithotomy position. A
semi-rigid ureteroscope (URS) was initially used to passively dilate the ureter and assess for concurrent ureteral stones
or strictures. A guidewire was advanced into the pelvicalyceal system, followed by placement of a ureteral access
sheath (UAS). A flexible ureteroscope (F-URS) was then advanced through the UAS, and stone fragmentation was
performed using a Holmium: YAG laser with a 272 um fiber. The stone dusting technique was employed to fragment
stones into fine particles. After lithotripsy, the pelvicalyceal system was visually inspected for residual fragments,
and fluoroscopy was used to confirm the absence of larger fragments. The ureter was carefully examined for residual
fragments and any significant damage upon withdrawal of the flexible ureteroscope and access sheath. All patients
received a double-J stent postoperatively.
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Follow-up Procedure

Patients were evaluated at 1 month postoperatively with non-contrast low-dose computed tomography. Stone-free
status, defined as the absence of residual stones or the presence of residual fragments measuring <2 mm, was used
as the criterion for success.

Statistical Analysis

Statistical analyses were conducted using SPSS version 27.0 (IBM Corp., Armonk, NY). The normality of continuous
variables was assessed using the Kolmogorov-Smirnov test. Comparisons between two independent groups were
performed using the Mann-Whitney U test for non-normally distributed data and the Student’s t-test for normally
distributed data. For comparisons of three or more independent groups, the Kruskal-Wallis test was applied for non-
normally distributed data. At the same time, one-way analysis of variance (ANOVA) was used for normally distributed
data. Pearson’s chi-squared test was used for the analysis of categorical variables.

RESULTS

The study population comprised 41 patients in group 1, 46 in group 2, and 51 in group 3. Baseline demographic
and stone characteristics were similar across the three groups. Statistical analysis revealed no significant differences
between the groups concerning age (p=0.754), sex (p=0.806), body mass index (p=0.559), comorbidity (p=0.256),
stone location (p=0.648), side of the stone (p=0.523), stone size (p=0.930), or Hounsfield Unit level (p=0.225) (Table 1).
There were no significant differences between the groups in either median operation time (group 1: 45 minutes, range
33-67; group 2: 50 minutes, range 35-68; group 3: 50 minutes, range 35-70; p=0.249) or median length of hospital stay,
which was consistently one day for all groups (p=0.865) (Table 1).

Table 1. Comparison of demographic data and surgical outcomes between the groups

Age (years), mean = SEM 44 £2.2 448 +2.1 42.7£1.7 0.754°
Gender, n (%)
Female 17 (41.5) 16 (34.8) 20(39.2) 0.806°
Male 24 (58.5) 30 (65.2) 31 (60.8)
BMI, median (IQR) 27.1(24.3-29.7) 26.8 (24.4-29.9) 26.1(24-29.4) 0.559¢
CCl, median (IQR) 0(0-1) 0(0-2) 0(0-1) 0.256¢
Stone Location, n (%)
Lower Calyx 12(29.3) 13(28.3) 11 (21.6) 0.648°
Non-Lower Calyx 29 (70.7) 33(71.7) 40 (78.4)
Stone Side, n (%)
Right 20 (48.8) 26 (56.5) 23 (45.1) 0.523°
Left 21(51.2) 20 (43.5) 28 (54.9)
Stone Size (mm), median (IQR) 12 (8.5-13.5) 10 (8-14) 11(8-14) 0.935¢
HU, mean + SEM 897.9+32.38 838.6 £22.6 902.6 +30.9 0.225°
Operation Time (min), median (IQR) 45 (40-54) 50 (41.5-56.2) 50 (40-60) 0.249¢
Hospitalization Time (days), median (IQR) 1(1-1) 1(1-1) 1(1-1) 0.865¢

SEM: standard error of the mean, BMI: body mass index, IQR: interquartile range (25™ to 75™ percentile), CCl: charlson
comorbidity index, HU: hounsfield unit.

20One way ANOVA test

bPearson’s Chi-squared test

¢Kruskal-Wallis test



https://doi.org/10.54233/endourolbull-1707846

ENDOUROLOGY

B U LLETl N ENDOUROLOJI Arikan O, et al. Does RIRS Timing Affect Outcomes?

ULTENI

Stone-free rates were comparable across the groups, with 85.4% in group 1, 84.8% in group 2, and 86.3% in group
3 (p=0.978). There were no statistically significant differences in perioperative or postoperative complication rates
among the three groups. No severe perioperative complications like ureteral avulsion or perforation occurred. Minor
perioperative complications as mucosal injury and hematuria were occurred at similar rates (group 1: 2.4%, group 2:
4.3%, group 3: 3.9%; p=0.884), as did postoperative urinary tract infections with fever (group 1: 7.3%, group 2: 6.5%,
group 3: 5.9%; p=0.962) and major complications like Clavien-Dindo 3 or above were not seen (Table 2).

Table 2. Comparison of complication rates and stone-free status of the patients between the groups

Group 1 Group 2 Group 3
p value
(n=41) (n=46) (n=51)
Perioperative Complication, n (%)
. o 1(2.4) 2(4.3) 2(3.9) 0.884°
(Hematuria, Mucosal injury)
Postoperative Complication, n (%)
. . . 3(7.3) 3(6.5) 3(5.9) 0.962°
(Urinary tract infection)
Stone Clearance, n (%) 35(85.4) 39(84.8) 44 (86.3) 0.978°

aPearson’s Chi-squared test

DISCUSSION

This study aims to fill a significant gap in the current literature by investigating the optimal timing for RIRS procedures
following failed SWL. To the best of our knowledge, this is the first study to specifically examine the impact of the
time interval between failed SWL and subsequent RIRS on clinical outcomes. Previous studies have primarily focused
on comparing RIRS outcomes in patients with and without a history of prior SWL, without specifically addressing the
timing of RIRS after SWL failure.

Several studies have not demonstrated a statistically significant difference in stone-free rates between patients
undergoing RIRS with and without prior SWL (6-10). In line with these findings, a systematic review and meta-analysis
by Wang et al. reported no significant differences in stone-free rates, operative time, and complication rates between
RIRS following failed SWL and primary RIRS (11). Our current findings corroborate these observations, as we did not
observe any significant impact of the time interval between SWL and RIRS on stone-free rates, operative time, length
of hospital stay, or complication rates. The comparable stone-free rates (85.4%, 84.8%, and 86.3% in groups 1, 2, and 3,
respectively) indicate that the timing of RIRS does not influence the likelihood of achieving complete stone clearance.
The similar operative times and length of hospital stay across the groups further support this conclusion, suggesting
that the interval between procedures does not impact the technical difficulty or recovery period associated with
RIRS. The low and comparable perioperative and postoperative complication rates across the three groups are also
noteworthy. The absence of severe complications, such as ureteral avulsion or significant mucosal injury, underscores
the safety of RIRS in this setting, regardless of the timing after SWL. The most common postoperative complication,
urinary tract infection with fever, is a known risk factor associated with both SWL and RIRS and was managed
effectively with antibiotic protocols. These results collectively suggest that the timing of RIRS procedures following
unsuccessful SWL does not adversely affect treatment efficacy or patient safety. This finding is clinically relevant, as it
provides flexibility in scheduling RIRS procedures after SWL failure, allowing for logistical considerations and patient
preferences to be considered.

McAteer et al. have shown that tissue and vascular damage are observed after SWL, which has been practiced in
clinical practice for many years (12). Our initial hypothesis for this study was that the timing of RIRS following failed
SWL might influence clinical outcomes, potentially due to factors such as mucosal and vascular injury caused by
prior SWL. However, our findings did not support this hypothesis. These results suggest that any mucosal or vascular
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damage sustained during SWL either resolves within 7 days or does not significantly impact the subsequent RIRS
procedure.

A study by Holland et al. compared RIRS for renal and proximal ureteral stones between patients who underwent
RIRS as initial treatment and those who underwent RIRS after failed SWL. The study found a significantly higher stone-
free rate in the primary RIRS group compared to the salvage RIRS group (80% vs. 67%). Although not statistically
significant, the salvage RIRS group had longer hospital stays and higher complication rates. This study concluded that
the low success rate of RIRS after SWL was not due to SWL-related effects, but that factors such as inferior calyx stone
and infundibular anatomy, which affect the success of SWL, also affect the success of RIRS (5).

It is important to note that some studies have suggested a potential benefit to delaying URS after SWL failure. Irer
et al. investigated the impact of timing on URS outcomes for proximal ureteral stones. Their findings indicated a
significantly increased risk of complications in patients undergoing URS within 16.5 days of SWL compared to those
with a longer interval between procedures (13). This suggests that a waiting period may be beneficial in the healing
process of the affected ureteral wall after SWL, but in our study, we have shown that this is not the case for kidney
stones.

This study has several limitations. First, the retrospective design inherently carries a risk of selection bias. Second,
although the sample size was adequate for the present analysis, a larger cohort would increase statistical power and
enhance the generalizability of the results. Additionally, the involvement of multiple surgeons in the RIRS procedures
at a tertiary hospital may introduce variability in outcomes, which is acknowledged as a study limitation. Nevertheless,
this study is the first to specifically evaluate the impact of timing between failed SWL and subsequent RIRS on surgical
outcomes. Its strengths include a homogeneous patient cohort, clearly defined time intervals, and standardized
surgical protocols, which enhance the reliability and clinical relevance of the findings.

CONCLUSIONS

This study demonstrates that the timing of RIRS after failed SWL for renal stones does not significantly impact
stone-free rates, operative time, length of hospital stays, or perioperative and postoperative complication rates.
These findings suggest that clinicians have flexibility in scheduling RIRS following unsuccessful SWL, allowing for
individualized patient management based on logistical considerations, patient preference, and resource availability.
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