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What’s known on the subject? and What does the study add?

Retrograde intrarenal surgery (RIRS) is a reliable surgical method for the treatment of urinary system stone disease. This study evaluated the 
effectiveness and safety of RIRS considering more than 1000 cases based on multi-center experience. The size of the stone, stone location 
and surgical experience could affect the success rate. Although most consequences are mild and rare, there could nevertheless be serious, 
life-threatening complications.
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Abstract
Objective: We reported the results of retrograde intrarenal surgeries (RIRS) according to multi-center experience and to assess the efficacy and 
safety of this procedure.

Materials and Methods: A total of 1067 patients to whom RIRS operations were performed between 2016 and 2021 were included in the study. The 
demographic and clinical features of patients, stone properties, per-operative, and post-operative results were analyzed retrospectively. Additionally, 
the success and complication rates of RIRS according to the clinical and demographic properties of the patients were analyzed.

Results: The mean age, stone volume, operation time, and hospitalization time were 46.8±15.4, 1011 mm3 (min 19 mm3- max 12.483 mm3), 
67.4±30.8 min, and 1.83±2.3 days, respectively. The stone-free (success) rate after RIRS was 74.5%. In multivariate analysis, pre-op pyuria, number 
of stones, and stone volume had a significant effect on success. There were 251 (23.5%) patients with post-operative complications. The most 
common complications were hematuria, fever, and urinary tract infections; they comprised 86.8% of all complications. The number of stones, pre-op 
ESL, and absence of pre-operative DJ stent had a significant effect on complications in multivariate analysis.

Conclusion: Retrograde intrarenal surgery is an efficient minimal invasive procedure for treating urinary system stone disease with low morbidity 
and high success rates. Although the complication rates are mostly insignificant, there may also be severe vital complications.
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Introduction

Urinary system stone disease (USSD) is one of the most common 
urological diseases with a worldwide prevalence ranging 
between 2% and 20% (1-3). It is also a prevalent disease in 
our country with a reported prevalence rate of 11.1% (4). 
Extracorporeal shock wave lithotripsy (ESL), percutaneous 
nephrolithotomy (PNL), mini percutaneous nephrolithotomy, 
micropercutaneous nephrolithotomy, retrograde intrarenal 
surgery (RIRS), laparoscopic stone surgery, and open stone 
surgery are the treatment opportunities for USSD (5,6). With the 
technological advancements in endoscopic systems, minimally 
invasive procedures replaced open surgical procedures. A 
flexible ureteroscope was one of these innovations that enabled 
the clinician to reach the intrarenal system through the ureters 
in a retrograde fashion.

During the last 2 decades, RIRS had a significant role for 
treating USSD with its high efficiency and safety. The urologic 
guidelines recommended this technique as an alternative to 
the first-line treatment option for upper urinary tract stones 
smaller than 2 cm (7,8). Even some studies have showed that 
this technique might be used effectively in USSD larger than 
2 cm (9). Retrograde intrarenal surgery was also shown to be 
effective and safe in patients with a solitary kidney, pregnant 
patients, obese patients, and patients with renal anomalies 
(10,11). However, RIRS is not a complication-free surgery and 
may also have some significant complications. For this reason, 
it is important to evaluate the efficiency and safety of RIRS by 
the data obtained from high-volume centers.

In this study, we aimed to report the multi-center experience 
of RIRS and evaluate the efficiency and safety of this surgery.

Materials and Methods

The study was designed according to the Declaration of 
Helsinki principles and was approved by the Tekirdağ Namık 
Kemal University Ethics Committee (no: 2020.114.05.15). The 
patients who underwent RIRS for treating USSD between 2017-
2021 in 7 referral centers were retrospectively included in the 
study. Patients younger than 18 years old were excluded from 
the study. The demographic and clinical characteristics of the 
patients, including age, gender, body mass index, presence of 
preoperative DJ stent, anatomic abnormalities, age-adjusted 
Charlson Comorbidity index (CCI), preoperative serum creatinine 
level, presence of preoperative hematuria - pyuria, preoperative 
urine culture, the usage of anticoagulants, preoperative 
hydronephrosis, operation time, surgical side, stone volume, 
stone density, stone location, perioperative and postoperative 
complications, hospitalization time, and stone-free status were 
noted. All patients had the evaluation of urinalysis, urine culture, 

serum creatinine level, and non-contrast abdominopelvic 
tomography before the surgery. The 3-dimensional sizes of 
the stones were used to determine the stone volume by using 
the formula: AxBxCx0.524 (12). The sum of each stone volume 
was used to calculate the total stone volume for the patients 
with multiple stones. Pre-operative hematuria is defined as the 
presence of 3 or more erythrocytes (≥3 RBC) per high power 
field and pre-operative pyuria is defined as >10 white blood 
cell per high-power field on a urine microscopy evaluation.  The 
patients who had positive urine cultures were treated according 
to the antibiogram, and the surgery was performed under sterile 
urine. All patients received second-generation cephalosporins 
for antibiotic prophylaxis before the surgery. To evaluate the 
stone-free status of the patients, non-contrast abdominal pelvic 
tomography was performed in the post-operative 4th week of the 
surgery. The success of the surgery was defined as the presence 
of stone-free patients after the surgery, and the patients with 
residual stone <4 mm were defined as stone-free patients.

The surgical procedure was performed by an experienced 
surgeon (>50 cases). The surgery started with standard 
cystoscopy and retrograde pyelography evaluation. Under direct 
vision and fluoroscopy guidance, a 0.035-inch safety guidewire 
(Sensor®, Boston Scientific, Marlborough, MA, USA) was 
introduced to the system. To visualize the ureter and perform 
active dilatation, a semirigid ureteroscopy was performed. After 
the semirigid ureteroscopy, a 10-12 Fr. ureteral access sheath 
(Bi-Flex™, Rocamed, Monaco) was inserted over the guidewire 
and placed just 1 cm below the ureteropelvic junction or just 
distal to the upper ureteral stone. For the patients in whom the 
insertion of the ureteral access sheath (UAS) was impossible, the 
back-loading technique was used. In this approach, a flexible 
ureteroscope was directly inserted into the system via the 
glide wire without UAS. If this was also impossible, the surgery 
was finished by the insertion of a Double J (DJ) stent and was 
postponed for 2 weeks. On the other hand, DJ stent insertion 
was also applied for patients, especially those with colic pain 
and urinary tract infection in whom diversion was required 
pre-operatively. In our study design, there is no stone burden 
limit for the back-loading approach. The bladder was drained 
by a 10 Fr. feeding tube during the procedure. The flexible 
ureteroscope (Storz Flex X2, Germany) was inserted through the 
UAS and a holmium: YAG laser with a 272 μm laser fiber was 
used to fragment the stones. Constant gravity-based irrigation 
was used with a height of 50 cm above the patient, and a 
hand pumping system was used if necessary. The laser energy 
and pulse frequency were varied based on the stone burden, 
stone density, and the surgeon’s preference. Stone fragments 
>2 mm were extracted using a nitinol basket catheter (Dakota®, 
Boston Scientific, Marlborough, MA, USA). A 4.7Fr DJ stent was 
inserted into the urinary system and left in place for 2-4 weeks 
according to the surgeon’s preference.
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Statistical Analysis

Categorical variables were expressed as frequencies and 
percentages (%). Continuous variables were expressed as mean 
± standard deviation (SD) or median and interquartile range 
(IQR). The Shapiro-Wilk test was used to assess the normality 
assumption for the continuous variables. The differences in 
proportions between the groups were compared using chi-
square or Fisher Exact tests as appropriate. The Student’s t-test 
was used to compare continuous variables in two independent 
groups. Odds ratios [95% confidence intervals (CI)] of the 
independent clinical parameters were calculated using univariate 
and multiple logistic regression models to predict the outcome 
variables: Success and total complications. A multivariate 
logistic regression analysis was built by performing a stepwise 
variable selection on those variables with a univariate p-value 
<0.25. The Hosmer and Lemeshow test was computed to detect 
the goodness of fit in the multiple logistic regression models, 
and a nonsignificant p-value indicated a good fit. All statistical 
analyses were conducted using SPSS 19.0 for Windows Version 
19.0 software (IBM Corp., Armonk, NY, USA). All p-values of less 
than 0.05 were considered to indicate statistical significance.

Results

A total of 1.067 patients were included in the study. The mean 
age of the patients was 46.8±15.4 years. There were 429 (40.2%) 
female and 638 (59.8%) male patients with a female: male 
ratio of 1:1.48. The clinical and demographic properties of the 
patients are given in Table 1. There were 509 (47.7%) patients 
with right-sided, 500 (46.9%) patients with left-sided and 58 

Table 1. Demographic and clinical properties of study 
population
Parameter Value

Age (years) 46.8±15.4 

Gender

Male (%) 638 (59.8%)

Female (%) 429 (40.2%)

Surgical side

Right (%) 509 (47.7%)

Left (%) 500 (46.9%)

Bilateral (%) 58 (5.4%)

Body mass index (kg/m2) 26.9±3.5 

Preoperative ESL

No (%) 737 (69.1%)

Yes (%) 330 (30.9%)

Preoperative DJ stent

No (%) 729 (68.3%)

Yes (%) 338 (31.7%)

Age adjusted CCI                1.57±1.62

Preoperative creatinine (mg/dL) 0.95±0.37 

Preoperative pyuria

No (%) 449 (42.1%)

Yes (%) 618 (57.9%)

Preoperative hematuria

No (%) 299 (28.0%)

Yes (%) 768 (72.0%)

Anticoagulant usage

No (%) 953 (89.3%)

Yes (%) 114 (10.7%)

Preoperative urine culture

Negative (%) 981 (91.9%)

Positive (%) 86 (8.1%)

Stone location

Upper calyx 37 (3.5%)

Middle calyx 56 (5.2%)

Lower calyx 120 (11.2%)

Pelvis 237 (22.2%)

Upper ureter                             243 (22.8%)

Multicalyx 374 (35.1%)

Stone density (HU) 956±326

Number of stones 1.63±1.20

Stone volume (mm3) 1011.2±1977.7 

Multiple stone

No (%) 624 (58.5%)

Yes (%) 443 (41.5%)

Preoperative hydronephrosis

No (%) 618 (57.9%)

Yes (%) 449 (42.1%)

Operation time (min) 67.4±30.8 

Hospitalisation time (day) 1.83±2.30

Peroperative complication

No (%) 972 (91.1%)

Yes (%) 95 (8.9%)

Postoperative complication

No (%) 816 (76.5%)

Yes (%) 252 (23.5%)

Postoperative 
creatinine (mg/dL) 0.93±0.68

Stone-free status

No (%) 272 (25.5%)

Yes (%) 795 (74.5%)

ESL: Extracorporeal shock wave lithotripsy, CCI: Charlson Comorbidity index, DJ: 
Double J, HU: Hounsfield unit

Table 1. continued
Parameter Value
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(5.4%) patients with bilateral RIRS. According to the presence of 
a kidney anomaly, there were 61(5.7%) patients with a solitary 
kidney, 25 (2.3%) patients with horseshoe kidney, 7 (0.7%) 
patients with a double collecting system, and 7 (0.7%) patients 
with malrotated kidney. In the preoperative evaluation, 981 
(91.9%) patients had sterile urine, whereas 86 (8.1%) patients 
had positive cultures and the most common microorganisms 
were E. coli and Enterococci. The mean hospitalization time was 
1.83±2.30 days. The mean operation time was 67.4±30.8 min 
ranging between 20-180 min. The operation times according to 
the stone volumes are shown in Figure 1. It was observed that 
the operation time increased significantly as the stone volume 
increased (p<0.001).

The stone-free rate of the study population was 74.5%. When we 
evaluated the patients according to surgical succes, the surgical 
side, age-adjusted CCI, the presence of preoperative pyuria, 
presence of preoperative hematuria, stone location, Modified 
Seoul National University Renal Stone Complexity (RESC) score, 
stone density, the number of stones, stone volume, presence of 
multiple stones, and operation time were significantly different 
between the groups (Table 2). The mean age-adjusted CCI was 
1.75±1.53 in patients with unsuccessful surgery whereas it was 
1.47±1.61 at patients with successful surgery (p=0.003). The 
presence of preoperative pyuria and hematuria was significantly 
higher in patients with unsuccessful surgery. The odd’s ratios for 
preoperative pyuria and hematuria were 0.348 (95% CI: 0.252-
0.481) and 0.607 (95% CI: 0.422-0.873) respectively. The rate 
of lower calyx location and the presence of multicalyx stone 
were significantly higher in patients with unsuccessful surgery 
(p<0.001). The mean stone density and the mean stone volume 
were 1067.4±287.5 HU and 1922.4±2781.6 mm3 in patients 
with unsuccessful surgery, which were significantly higher than 
the patients with successful surgery. A total of 338 (31.7%) 
patients had a DJ stent preoperatively. In this group, the ureteral 
access sheath was successfully inserted in all cases, except 11 
(3.3%). On the other hand, the ureteral access sheath could not 

be inserted in 55 (7.5%) of 729 patients who did not have a DJ 
stent preoperatively (p=0.007).

There were 251 (23.5%) patients with postoperative 
complications. When we compared the study group according 
to the presence of complications, the surgical side, the presence 
of preoperative ESL, presence of DJ stent, age-adjusted 
CCI, preoperative culture, stone location, number of stones, 
presence of multiple stones, and the presence of preoperative 
hydronephrosis were significantly different between the groups 
(Table 3). The rate of the presence of preoperative DJ stent was 
17.5% in patients with complications, whereas it was 36.1% in 
patients without complications (p<0.001). The odd’s ratio for 
the preoperative DJ stent was 0,403 (95% CI: 0.281-0.578). The 
mean age-adjusted CCI was significantly higher in patients with 
postoperative complications (p=0.006). The preoperative urine 
culture was positive at 11.2% and 7.1% of patients with and 
without postoperative complications, respectively (p=0.039). 
The odd’s ratio for preoperative urine culture was 1.742 (95% 
CI: 1.056-2.876). The rate of multicalyx stone location and the 
mean number of stones were significantly higher in patients 
with postoperative complications (p<0.001 for each). The 
presence of preoperative hydronephrosis was 47.8% in patients 
with postoperative complications, whereas it was 40.3% in 
patients without a complication (p=0.036). The odd’s ratio for 
preoperative hydronephrosis was 1.152 (%95 CI: 0.859-1.546).

The most common complications were hematuria, fever, and 
urinary tract infection. These three complications compromised 
86.8% of all complications (Table 4). When we classified the 
complications according to Clavien-Dindo classification, 96 
(38.2%) patients had Clavien I, 125 (49.8%) patients had Clavien 
II, 17 (6.8%) patients had Clavien IIIb, 12 (4.8%) patients had 
Clavien IVa, and 1 (0.4%) patient had Clavien V complications 
(Table 4). The patient who had a Clavien V complication had a 
significantly rare complication. This patient had persistent fever, 
pancytopenia, and hepatosplenomegaly who was diagnosed with 
hemophagocytic syndrome. The patient died from multiorgan 
failure during the postoperative third week of the RIRS. The rate 
of Clavien < III complications was 88.0% and the rate of Clavien 
≥ III complication was 12.0%. The main complications in Clavien 
≥ III were stent migration and sepsis.

The univariate and multivariate analyzes for the success and 
complications of RIRS are shown in Table 5. In univariate analysis, 
bilaterality, age-adjusted CCI, pre-op pyuria, pre-op hematuria, 
stone location, RESC score, stone density, number of stones, and 
stone volume had a significant effect on success. In multivariate 
analysis, pre-op pyuria, number of stones, and stone volume had 
a significant effect on success. When we examined the univariate 
and multivariate analyzes for complications; bilaterality, pre-
op ESL, absence of pre-op DJ stent, age-adjusted CCI, pre-op 
pyuria, stone location, RESC score, number of stone and stone 

Figure 1. Retrograde intrarenal surgery operation time (minute) according to 
the stone volume (mm3)
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Table 2. Success rates of retrograde intrarenal surgery according to clinical and demographic properties of the patients
Success (+)
(n=795)

Success (-)
(n=272) Odd’s ratio p-value

Age (years) 46.1±14.8 47.1±13.6 0.348
Gender
Male (%) 465 (58.4%) 173 (66.6%)

0.078
Female (%) 330 (41.6%) 99 (33.4%)

Surgical side
Right (%) 382 (48.0%) 127 (46.7%)

0.002Left (%) 359 (45.2%) 141 (51.8%)
Bilateral (%) 54 (6.8%) 4 (1.5%)
Body mass index (kg/m2) 25.8±3.18 27.5±4.38 0.597
Preoperative ESL
No (%) 548 (68.9%) 189 (69.5%)

1.126 (95% CI: 0.823-1.541) 0.864
Yes (%) 247 (31.1%) 83 (30.5%)
Preoperative DJ stent
No (%) 545 (68.6%) 184 (67.6%)

0.948 (95% CI: 0.697-1.288) 0.782
Yes (%) 250 (31.4%) 88 (32.4%)
Age adjusted CCI 1.47±1.61 1.75±1.53 0.003
Preoperative creatinine (mg/dL) 0.94±0.32 0.99±0.51 0.187
Preoperative pyuria
No (%) 380 (47.8%) 69 (25.4%)

0.348 (95% CI: 0.252-0.481) <0.001
Yes (%) 415 (52.2%) 203 (74.6%)
Preoperative hematuria
No (%) 244 (30.7%) 55 (20.2%)

0.607 (95% CI: 0.422-0.873) 0.007
Yes (%) 551 (69.3%) 217 (79.8%)
Anticoagulant usage
No (%) 715 (89.9%) 238 (87.5%)

0.763 (95% CI: 0.487-1.196) 0.261
Yes (%) 80 (10.1%) 34 (12.5%)
Preoperative urine culture
Negative (%) 737 (92.7%) 244 (89.7%)

0.541 (95% CI: 0.316-0.926) 0.117
Positive (%) 58 (7.3%) 28 (10.3%)
Stone location
Upper calyx 21 (2.6%) 16 (5.9%)

<0.001

Middle calyx 47 (5.9%) 9 (3.3%)
Lower calyx 76 (9.6%) 44 (16.2%)
Pelvis 186 (23.9%) 51 (18.8%)
Upper ureter                                   212 (26.7%) 31 (11.4%)
Multicalyx 253 (31.8%) 121 (44.4%)
RESC score                                               1.99±1.66 2.32±1.53 <0.001
Stone density (HU) 929.2±293.6 1067.4±287.5 <0.001
Number of stones 1.51±1.10 1.99±1.36 <0.001
Stone volume (mm3) 727.5±1557.8 1922.4±2781.6 0.011
Multiple stone
No (%) 500 (62.9%) 124 (45.6%)

0.423 (95% CI: 0.312-0.524) <0.001
Yes (%) 295 (37.1%) 148 (54.4%)
Preoperative hydronephrosis
No (%) 464 (58.4%) 154 (56.6%)

0.993 (95% CI: 0.743-1.328) 0.614Yes (%) 331 (41.6%) 118 (43.4%)
Operation time 61.56±27.36 83.68±34.36 0.001
ESL: Extracorporeal shock wave lithotripsy, CCI: Charlson Comorbidity index, DJ: Double J, HU: Hounsfield unit, CI: Confidence interval
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Table 3. Complication rates of retrograde intrarenal surgery according to clinical and demographic properties of the patients
Complication (+)
(n=251)

Complication (-)
(n=816) Odd’s ratio p-value

Age (years) 45.5±14.7 47.3±15.7 0.043
Gender
Male (%) 147 (58.6%) 491 (60.2%)

1.074 (95% CI: 0.801-1.440) 0.633
Female (%) 104 (41.4%) 325 (39.8%)
Surgical side
Right (%) 114 (45.4%) 395 (48.4%)

<0.001Left (%) 111 (44.2%) 389 (47.7%)
Bilateral (%) 26 (10.4%) 32 (3.9%)
Body mass index (kg/m2) 27.2±5.2 26.9±4.1 0.818
Preoperative ESL
No (%) 200 (79.7%) 537 (65.8%)

0.507 (95% CI: 0.359-0.716) <0.001
Yes (%) 51 (20.3%) 279 (34.2%)
Preoperative DJ stent
No (%) 207 (82.5%) 522 (63.9%)

0.403 (95% CI: 0.281-0.578) <0.001
Yes (%) 44 (17.5%) 294 (36.1%)
Age adjusted CCI   1.65±1.61 1.37±1.61 0.006
Preoperative creatinine (mg/dL) 0.95±0.3 0.95±0.4 0.930
Preoperative pyuria
No (%) 112 (44.6%) 337 (41.3%)

0.628 (95% CI: 0.464-0.848) 0.351
Yes (%) 139 (55.4%) 479 (58.7%)
Preoperative hematuria
No (%) 67 (26.7%) 232 (28.4%)

1.021 (95% CI: 0.731-1.426) 0.592
Yes (%) 184 (73.3%) 584 (71.6%)
Anticoagulant usage
No (%) 227 (90.4%) 726 (89.0%)

0.828 (95% CI: 0.506-1.356) 0.453
Yes (%) 24 (9.6%) 90 (11.0%)
Preoperative urine culture
Negative (%) 223 (88.8%) 758 (92.9%)

1.742 (95% CI: 1.056-2.876) 0.039
Positive (%) 28 (11.2%) 58 (7.1%)
Stone location
Upper calyx 10 (4.0%) 27 (3.3%)

<0.001

Middle calyx 16 (6.4%) 40 (4.9%)
Lower calyx 40 (15.9%) 80 (9.8%)

Pelvis 41 (16.3%) 196 (24.0%)

Upper ureter 36 (14.3%) 207 (25.4%)
Multicalyx 108 (43.1%) 266 (32.6%)
Stone density (HU) 1008.1±316.3 953.7±343.7 0.203
Number of stones 2.07±1.42 1.57±1.15 <0.001
Stone volume (mm3) 1154.0±1840.7 838.6±1402.6 0.352
Multiple stone
No (%) 109 (43.4%) 515 (63.1%)

2.118 (95% CI: 1.578-2.842) <0.001
Yes (%) 142 (56.6%) 301 (36.9%)

Preoperative hydronephrosis
No (%) 131 (52.2%) 487 (59.7%) 1.152 

(95% CI: 0.859-1.546) 0.036Yes (%) 120 (47.8%) 329 (40.3%)

Operation Time 70.94±36.78 69.22±29.67 0.815
ESL: Extracorporeal shock wave lithotripsy, CCI: Charlson Comorbidity index, DJ: Double J, HU: Hounsfield unit, CI: Confidence interval
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volume had a significant effect on complications in univariate 
analysis. Pre-op ESL, absence of pre-op DJ stent, and number of 
stones had a significant effects on complications in multivariate 
analysis. When the surgical side was right as a reference side 
at univariate analysis, there was no difference between the 
right and left sides on success and complication rates. However, 
there was a statistical difference between bilateral RIRS both 
in success and complications (p=0.005 and p=0.003) (Table 5).

Discussion

Urinary System Stone Disease (USSD) is one of the most 
common diseases in the world. The prevalence rates ranged 
between 2% and 20% in different parts of the world. It has a 
significantly high rate of recurrence that has been reported to 
be 50% (13,14). In terms of prevalence and recurrence rates, 
USSD is a general health system problem. The success rate of 
stone surgery depends on many factors; such as stone size, stone 
localization, stone type, presence of kidney anomaly, presence 
of obesity, and presence of a skeletal anomaly. For this reason, it 
may not be easy to choose the most suitable option for treating 
USSD. In the last three decades, the treatment strategy of USSD 
significantly changed. With the evolution of new technologic 
materials, minimally invasive surgical techniques became 
the pioneer of the USSD treatment. In a recent study, Heers 
and Turney (15) evaluated the types of procedures that were 
performed for treating USSD in the United Kingdom between 
2009 and 2015. In this study, they documented a decrease in 
the number of ESLs, while they observed a significant increase 
in the number of RIRS.

With the worldwide acceptance of RIRS, several studies have 
evaluated the efficacy and safety of this surgery. Although 
there are several studies with a high number of patients in 
the international literature, there are not so many high-
volume studies in our country. This kind of study is important 
for our national data and might be a significant source for 
international literature. In a national study, Firdolaş et al. (16) 

reported the result of 598 RIRS and reported a 78% stone-free 
rate in their series. In another national study, Akcay et al. (17) 
reported the results of their 290 patients series and reported a 
stone-free rate as 80%. In our study, the stone-free rate was 
found to be 74.5%. The stone-free rate of our series was lower 
than the literature. This difference might be due to the high 
rate of patients in our series with multicalyx location (35.1%) 
and lower calyx (11.2%) localization. Additionally, it might be 
due to the different definitions of “stone-free” status. Another 
possible reason for this difference may be related to the timing 
of the control evaluation. The small size of stones may persist 
just after the surgery that may expulse spontaneously over 
time. This might lead to lower stone-free rates for the studies, 
which evaluate their patients just after the surgery. Another 
factor may be the way of radiological control evaluation. 
Some studies have evaluated their patients’ stone-free status 
with ultrasonography (USG) or kidney ureter bladder (KUB) 
X-ray that had lower sensitivity and specificity for evaluating 
renal stones. Small stones might not be noticed by USG or KUB 
X-ray and the stone-free rates might be overestimated. The size 
and localization of the stones could also affect the stone-free 
rates. Evaluating different high-volume series and performing 
standardized meta-analyses may overcome these possible biases.

In our study, a multivariate analysis of the demographic and 
clinical characteristics of the patients documented that the 
number of stones, preoperative pyuria, and stone volume were 
the main indicators of RIRS success.  In the literature, stone 
volume was found to be one of the main predictors that may 
affect the success of the stone-free situation similar to our 
findings (18-20). Sari et al. (18) observed that stone volume, 
opacity, and operation time were the main factors that could 
change considerably the success status of RIRS according to 
multivariate analysis. Another study showed that (≥15 mm 
stones), increasing age, presence of a concomitant ureteral 
stone, and the presence of intraoperative complications were 
the main predictor factors that may affect the stone-free status 
(19). We found that preoperative stenting did not affect the 

Table 4. Complications after retrograde intrarenal surgery according to Clavien-Dindo classification

Clavien I Clavien II Clavien IIIa Clavien IIIb Clavien IVa Clavien IVb Clavien V Total (%)

Hematuria (%) 72 (28.7) 20 (8.0) - - - 92 (36.7)

Fever (%) 15 (5.9) 39 (15.5) 54 (21.4)

Urinary tract infection (%) 9 (3.6) 63 (25.1) 72 (28.7)

Stent migration (%) 12 (4.8) 12 (4.8)

Sepsis (%) 3 (1.2) 12 (4.8) 15 (6.0)

Ureteral perforation (%) 3 (1.2) 3 (1.2)

Bladder perforation (%) 2 (0.8) 2 (0.8)

Hemophagocyte syndrome (%) 1 (0.4) 1 (0.4)

Total (%) 96 (38.2) 125 (49.8) - 17 (6.8) 12 (4.8) - 1 (0.4) 251 (100)
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success rate (p=0.782). The effect of pre-operative stenting 
on success is controversial in the literature (21). Yuk et al. (22) 
found that preoperative ureteral stenting did not affect the 
success rate but it increased the success rate of access sheath 
placement. Bai et al. (23) also stated that preoperative stenting 
might not benefit the stone-free rate of the first month after 
surgery. However, there are also lots of studies in the literature 
that discuss the positive effect of preoperative stenting in RIRS 
(24,25). On the other hand, we found that preoperative stenting 
affects positively on complications.

Clavien and Dindo described a classification to standardize 
the complications of different surgeries (26). We also used this 
scale to evaluate the complications of our RIRS. The overall 
complication rate in our study group was 23.5%, which ranged 
between 8.3% and 37.5% in the literature (27,28). In a study, 
Cakici et al. (29) reported that the most frequent complications 
were fever, urinary system infection, and bleeding in their series. 
A similar relationship was also observed in our study. The most 
frequent complications were; bleeding, fever, and urinary tract 
infection. According to the Clavien classification, 88% of the 
complications were in the Clavien 1-2 category. These data 
documented that RIRS is a safe surgical technique. On the other 
hand, there were 12% of patients who had Clavien-3 or more 
complications, which documented that RIRS might also have 
life-threatening complications. We believe that this data also 
verify the importance of studies with high volume patients. 
Studies with a limited number of patients may underestimate 
the rates of Clavien 4 and 5 category complications.

In our study, a multivariate analysis of demographic and clinical 
characteristics showed that the number of stones, presence of 
preoperative ESL, and absence of preoperative DJ stent were 
predictors of postoperative complications. It was shown that 
different reasons might be related to complications in the 
literature according to the multivariate analysis (30,31). The 
study 602 RIRS cases determined that stone size and the mean 
operation time were the main indicators to predict complication 
status based on their multivariate analysis results (30). Another 
study found that urinary tract infections within six months, 
being female gender, mean operation time, and preoperative 
urine culture were the main determiners for RIRS related to 
complications (31).

Retrograde intrarenal surgery may also have mortal complications. 
The first case of mortality was reported in 1997 with septic shock 
(32). In the CROES study, it was reported that 5 patients (0.04%) 
died from various factors such as sepsis, cardiac, and pulmonary 
embolism (33). We did not have any mortality with sepsis, but 
one of our patients died due to “hemophagocytic syndrome”. 
This complication was unexpected, but we could diagnose and 

start the appropriate treatment. Despite the early diagnosis and 
appropriate treatment, “hemophagocytic syndrome” has high 
mortality rates. We also observed the progressive deterioration 
of our patient with a mortal result (34).

Study Limitations

Our study has some limitations. The retrospective nature of our 
study is a limitation. On the other hand, the data that were 
used in the study were collected during the surgeries and 
postoperative time of the patients instantaneously. This may 
reduce the possible limitation of the retrospective design. The 
surgeries in this multi-center study were performed by different 
surgeons, which might lead to interpersonal bias. On the other 
hand, the surgeons used the same surgical procedures, which 
might also reduce the multi-surgeon bias.

Conclusion

Retrograde intrarenal surgery is an effective and safe surgical 
technique for treating USSD. RIRS is on its way to becoming the 
gold standard for USSD with advances in technology. The success 
rate of the RIRS depends on the stone size, stone location, and 
surgical experience. Although the complication rates are mostly 
low and mostly minor, there may also be severe life-threatening 
complications.
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