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 Abstract 

Objectives: To evaluate the feasibility, safety, and effectiveness of retrograde intrarenal 
surgery (RIRS) as a day care procedure, focusing on perioperative complications, stone 
clearance rates, and factors influencing same-day discharge. 
Methods: A retrospective, single-center study conducted from September 2018 to 
September 2024 included 260 patients aged 18+ who underwent RIRS with planned 
same-day discharge. The outcomes analyzed included discharge success, perioperative 
complications, and stone clearance. Demographics, clinical parameters, and surgical 
details were compared between feasible and non-feasible groups using statistical tests. 
Results: Day care surgery was feasible in 189 (72.7%) patients, while 71 (27.3%) 
required extended care. The feasible group had significantly lower BMI (22.00 ± 5.0 vs. 
24.00 ± 5.0, p = 0.018), smaller stones (1.25 ± 0.6 cm vs. 1.50 ± 1.0 cm, p = 0.027), 
lower pre-operative creatinine (0.90 ± 0.2 vs. 1.00 ± 0.5 mg/dL, p < 0.001), and lower 
hematocrit (35.80 ± 5.10% vs. 38.09 ± 5.87%, p = 0.002). Logistic regression identified 
larger stone size (OR = 2.521, p = 0.004), male gender (OR = 2.595, p = 0.023), and 
UTIs as significant predictors of feasibility. Post-operative complications were lower in the 
feasible group (99.5% vs. 54.9%, p < 0.001). 
Conclusion: RIRS is a feasible and safe day care procedure for selected patients, with 
high success rates, minimal complications, and effective stone clearance, offering a viable 
alternative to traditional hospitalization. 
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INTRODUCTION
RIRS is an approach to management of renal stone 
with minimal invasive methods, hence considered in 
settings where ESWL or PCNL is unsuitable [1,3]. 
Conventionally, RIRS requires postoperative 
admission in the hospital due to potential 
complications and reversal of anesthesia post-
procedure [4-7]. However, recent advancements in 
surgical techniques, anesthesia, and patient 
management have made it feasible to perform RIRS 
as a day care procedure, potentially reducing the 
burden on healthcare resources and allowing patients 
to return home on the same day [8]. 
Day care surgery has been of great interest in 
urological procedures, promoting earlier discharge, 
reduced healthcare costs, and higher patient 
satisfaction. It is particularly attractive in facilities with 
limited hospital resources or where the length of stay 
for patients is a concern [9]. To ensure that RIRS can 
be done as a day care procedure, several factors have 
to be considered, such as patient selection, feasibility 
of same-day discharge, and potential perioperative 
complications [10,11]. 
Previous work has been done on the safety and 
efficacy of RIRS in the management of renal stone [12-
14], though to our best knowledge, not much 
published work is available for its use in the day care 
setting [15]. Factors that influence the success rate of 
same-day discharge are size of stones, comorbidities, 
and UTI [15-17]. There are further researches needed 
to decide on the suitability of candidates with 
potential probable benefit. Such drawbacks involved 
may be infections and bleeding or missed stone 
clearance under overnight monitoring only. 
This study aims to assess the feasibility and outcomes 
of RIRS as a day care procedure at the Pakistan Kidney 
and Liver Institute and Research Center (PKLI & 
RC), Lahore. The study evaluates perioperative 
complications, stone clearance rates, and factors 
influencing patient selection for day care discharge to 
contribute valuable insights into the clinical 
applicability and safety of RIRS as an outpatient 
procedure. 
 
Methods 
Study Design and Setting 
This is a retrospective observational study conducted 
at the Pakistan Kidney and Liver Institute and 

Research Center, Lahore, Pakistan. Ethical approval 
has been obtained from the Institutional Review 
Board [PKLI-IRB/AP/00542024]. Data collection 
would be from September 2018 to August 2024. 
Informed consent was waived because the study is of 
a retrospective type. 
 
Patient Selection 
A total of 260 patients who underwent retrograde 
intrarenal surgery (RIRS) were included in the study. 
 
Inclusion Criteria: 
• Patients aged 18 years and above underwent RIRS 
for renal stones. 
• Patients planned for same-day discharge. 
• Patients with complete medical records. 
 
Exclusion Criteria: 
• Patients requiring extended hospitalization due to 
complications. 
• Patients with incomplete medical records. 
 
Sampling and Data Collection 
Convenience sampling was employed based on the 
availability of medical records. All patients meeting 
the inclusion criteria and undergoing RIRS during 
the study period were included. Data were extracted 
from electronic medical records and surgical logs by 
trained postgraduate residents (PGRs) and entered 
into a secure, password-protected database. 
 
Surgical Procedure 
RIRS was performed under general anesthesia. A 
disposable OTU trademark flexible ureteroscope was 
introduced via a Fr re-access ureteric sheath to 
navigate the renal collecting system. Laser lithotripsy 
for stone fragmentation was conducted using a 
Quanta 30 Watt laser system. 
 
Postoperative Follow-Up 
Postoperative follow-up included monitoring 
complications within 24 hours and assessing stone 
clearance using follow-up imaging. 
 
Outcomes Measured 
The primary outcomes of interest were: 
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• Feasibility of RIRS as a daycare procedure: 
Measured by the proportion of patients successfully 
discharged on the same day. 
• Perioperative complication rates: Incidence of 
complications within 24 hours post-procedure. 
• Stone clearance rates: Determined by the absence 
of residual stones on follow-up imaging. 
 
Surgeon Details 
All procedures were performed by surgeons 
experienced in RIRS. 
 
Statistical Analysis 
Data variables included: 
• Demographic data: Age, gender, body mass index 
(BMI). 
• Preoperative clinical data: Stone size, location, and 
associated comorbidities. 
• Operative data: Operative time, intraoperative 
complications. 
• Postoperative data: Complications, stone clearance 
rates, discharge timing. 
Descriptive statistics summarized patient 
demographics and clinical characteristics. The 
feasibility of RIRS as a daycare procedure was 
evaluated by calculating the proportion of patients 
discharged on the same day. Perioperative 
complications and stone clearance rates were analyzed 
using chi-square tests for categorical variables and t-
tests for continuous variables. Multivariate analysis 
identified factors influencing the feasibility of daycare 
RIRS. All statistical analyses were performed using 
SPSS software, version 27. Statistical significance was 
set at a p-value < 0.05. 
 
Results 
Of the 260 patients included in the study, 143 
(55.0%) were male and 117 (45.0%) were female. Day-
care surgery was deemed feasible in 189 (72.7%) cases, 
whereas in 71 (27.3%) cases, it was not. Independent 
T-tests comparing patients feasible and not feasible for 
day care surgery highlighted differences in clinical 
parameters. Although the average age was slightly 
lower in the feasible group (FG), the difference was 
not statistically significant. Pre-operative hemoglobin 
levels were also lower in FG but did not reach 
significance. In contrast, pre-operative hematocrit 
levels were significantly lower in FG, suggesting its 

potential impact on day care surgery feasibility. Post-
operative hemoglobin differences were not 
significant. These findings underscore the importance 
of pre-operative hematocrit in patient selection for day 
care surgery. Mann-Whitney U tests revealed 
significant differences in clinical parameters affecting 
day care surgery feasibility. BMI and stone size 
distributions differed significantly between feasible 
and non-feasible groups (NFG), rejecting the null 
hypothesis. Similarly, higher pre-operative creatinine 
levels were associated with non-feasibility. In contrast, 
the number of previous stone episodes and pre-
operative WBC counts showed no significant 
differences, retaining the null hypothesis, suggesting 
minimal impact on surgery feasibility. 
Comparison of clinical and operative parameters 
between patients feasible and not feasible for day-care 
retrograde intrarenal surgery (RIRS), highlighting 
differences in BMI, stone size, pre-operative 
creatinine, and hematocrit shown in Table 1. 
 
Table 1: Baseline Clinical and Operative Parameters 
of Patients Undergoing Day-Care RIRS 

Clinical Parameters  Feasible 
as Day 
Care  
Mean ± 
SD 

Not 
Feasible 
as Day 
Care 
Mean ± 
SD 

P Value 

Patient Age 44.75 ± 
14.71 

45.23 ± 
16.70 

0.822* 

Body Mass Index 22.00 
(5) 

24.00 
(5) 

0.018** 

Stone Episodes 
Experienced 

1.00 (1) 1.00 (1) 0.642** 

Size of Stone in 
Centimeters 

1.25 
(0.6) 

1.50 
(1.0) 

0.027** 

Pre-operative WBC 8.00 
(2.5) 

8.50 
(2.7) 

0.064** 

Pre-operative 
Creatinine 

0.90 
(0.2) 

1.00 
(0.5) 

< 
0.001** 

Pre-operative 
Hemoglobin 

12.03 ± 
1.76 

12.39 ± 
1.81 

0.148* 

Pre-operative 
Hematocrit 

35.80 ± 
5.10 

38.09 ± 
5.87 

0.002* 

Post-operative 
Hemoglobin 

11.68 ± 
2.02 

12.08 ± 
2.08 

0.165* 
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T-tests: Mean ± SD * 
Mann-Whitney U tests: (Median (IQR)) ** 
 
For operative time, the FG had a shorter median 
duration of 75 minutes (IQR = 45), compared to 90 
minutes (IQR = 55) in the NFG. Similarly, laser time 
was reduced in the FG, with a median of 55 minutes 
(IQR = 41) versus 70 minutes (IQR = 55) in the NFG. 
Post-operative hematocrit levels were lower in the FG, 
with a median of 34% (IQR = 6.0) compared to 37% 
(IQR = 8.0) in the NFG. Post-operative creatinine 
levels also differed, with a median of 0.9 mg/dL (IQR 
= 0.2) in the FG, slightly lower than the 1.0 mg/dL 
(IQR = 0.5) in the NFG. It had lower postoperative 
WBC counts, with a median of 8.3 x10^3/uL (IQR = 
2.2) versus 12 x10^3/uL (IQR = 7.0) in the NFG. 
Postoperative stay was also significantly shorter in the 
FG with a median of 24 hours (IQR = 4) as compared 
to 33 hours (IQR = 21) in the NFG. The residual 
fragment size was also smaller in the FG, at a median 
of 0 mm (IQR = 3) compared with the NFG, at a 
median of 0 mm (IQR = 6). DJ stent and Foley's 
catheter sizes did not differ between groups, with a 
median size of 6 Fr for DJ stent and 16 Fr for Foley's 
catheter. The pain analogue score was also equivalent 
between groups with a median of 2, IQR = 1. Timing 
for DJ stent removal was shorter in the FG at a median 
of 17 days, IQR = 16 compared to 28 days, IQR = 12 
in the NFG. 
 Additionally, Foley's catheter removal occurred on 
day 0 (IQR = 1) in the FG, while it was removed on 
day 1 (IQR = 1) in the NFG. 
The analysis of various factors influencing the 
feasibility of day care surgery revealed notable 
differences between the feasible and NFG. Gender 
distribution showed a higher proportion of males 
(72.7%) in the FG compared to females (27.3%), with 
a p-value of 0.052, indicating a trend towards 
significance. Body Mass Index (BMI) categories 
significantly impacted feasibility, with 72.7% of 
patients in the FG categorized as having healthy BMI 
compared to those in the NFG, which demonstrated 
a strong association (p = 0.001). 
Additionally, the presence of urinary tract infections 
was a significant factor, with 88.4% of the FG 
reporting no infections, compared to only 63.4% in 
the NFG (p < 0.001). Regarding stone clearance, 
83.1% of patients in the FG achieved complete 

clearance, whereas the NFG had 73.2% achieving this 
outcome, although this did not reach statistical 
significance (p = 0.075). Finally, complications were 
significantly lower in the FG, with 99.5% reporting no 
complications immediately following the procedure 
compared to 54.9% in the NFG (p < 0.001). These 
findings suggest that gender, BMI, urinary tract 
infections, and complications are critical factors 
affecting the feasibility of day care surgery. Analysis of 
categorical variables such as gender, BMI categories, 
urinary tract infections, stone clearance rates, and 
post-operative complications among feasible and not 
feasible for day-care RIRS presented in Table 2. 
 
Table 2: Distribution of Key Factors Affecting 
Feasibility of Day-Care RIRS 

Variable Feasible as 
Day Care 
N (%) 

Not 
Feasible 
as Day 
Care   
N (%) 

p-value 

Gender 189 (72.7%) 71 
(27.3%) 

0.052 

BMI 
Categories 

189 (72.7%) 71 
(27.3%) 

0.001 

Urinary Tract 
Infections 

167 (88.4%) 45 
(63.4%) 

<0.001 

Stone 
Clearance 

157 (83.1%) 52 
(73.2%) 

0.075 

Complications 188 (99.5%) 39 
(54.9%) 

<0.001 

 
The logistic regression analysis evaluated factors 
influencing the feasibility of day-care surgery for 
patients undergoing stone removal. The final model 
exhibited a strong predictive capability, with an 
overall accuracy of 84.2%. The presence of UTIs 
significantly reduced the odds of feasibility (B = -
1.445, p = 0.001, Exp(B) = 0.236, 95% CI: 0.106 – 
0.524), suggesting that patients without UTIs were 
more likely to undergo day-care surgery successfully. A 
larger stone size positively correlated with infeasibility, 
with each additional centimeter of stone size 
increasing the odds of infeasibility (B = 0.925, p = 
0.004, Exp(B) = 2.521, 95% CI: 1.345 – 4.725).Male 
patients demonstrated higher odds of feasibility 
compared to female patients (B = 0.954, p = 0.023, 
Exp(B) = 2.595, 95% CI: 1.143 – 5.894), indicating 
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that gender may play a role in the likelihood of 
successful day-care surgery. These findings highlight 
that the presence of UTIs significantly hinder the 
feasibility of day-care surgery. Stone sizes also showed 
a meaningful association, which may reflect technical 
challenges related to the procedure. Gender (male) 
appears to positively influence feasibility, potentially 
due to anatomical or physiological factors. These 
predictors call for these to be considered when 
assessing patients' suitability for day-care surgery and 
emphasize management of pre-existing UTIs. 
Evaluation of factors including urinary tract infection, 
stone size, gender, and BMI category, and respective 
odds ratios of predicting the feasibility of day-care 
retrograde intrarenal surgery shown in Table 3. 
 
Table 3: Logistic Regression Analyses on Feasibility 
of Day-Care RIRS Predictors 

Predictor Odds Ratio 
(Exp(B)) 

p-value 

Urinary Tract 
Infections 

0.236 0.001 

Stone Size (cm) 2.521 0.004 
Gender (Male) 2.595 0.023 
BMI Category 1.982 0.056 

 
Discussion 
The results of our study demonstrate that retrograde 
intrarenal surgery (RIRS) is a viable and efficient 
approach for managing renal stones in a day-care 
setting. A significant finding is the notably shorter 
post-operative stay in the feasible group (FG), with a 
median of 24 hours, compared to 33 hours in the non-
feasible group (NFG). This is in agreement with 
Resorlu et al., who pointed out that in the RIRS 
group, hospital stay was the shortest, 1.3 ± 0.5 days, 
which in fact was shorter than any of the other patient 
groups (Resorlu et al., 2013) [16]. Sari et al. reported 
that hospital stay time in the RIRS group was also 
significantly short, and thus this might be indeed a 
minimally invasive and efficient procedure in the 
management of renal stones (Sari et al., 2017) [17]. 
Reduced recovery time in the FG implies that RIRS 
may help to decrease patient burden and health costs 
and hence, this makes it appropriate for day-care 
surgery. 
In terms of operative efficiency, our results are in 
agreement with Sari et al., who reported that the mean 

operative and fluoroscopy times were significantly 
longer in the PNL group compared to the RIRS group 
(Sari et al., 2017) [17]. This is further enhanced by 
Cakiroglu et al., who noted that the mean duration of 
hospitalization was 1.27 ± 0.5 days in their study of 
RIRS for calyceal diverticula stones, thus showing 
short procedural and recovery times associated with 
RIRS (Cakiroglu et al., 2024) [18]. These findings 
show that RIRS not only reduces the hospital stay but 
also decreases the procedural time; therefore, it is a 
more efficient option compared to PNL, especially for 
patients who need quick recovery. 
Our study also corresponds to the clinical outcomes 
of Resorlu et al. and Sari et al., demonstrating a higher 
stone-free rate and a lower complication rate in the 
RIRS group in comparison with the other groups. 
Resorlu et al. reported that the need for ancillary 
procedures was lower in RIRS group 8.7% compared 
with PNL 5.7%, and complication rate for RIRS was 
10.9%, which was significantly lower compared to 
PNL 22.1% [16]. Furthermore, according to Sari et al., 
the stone-free rate after the first procedure was less in 
the RIRS group at 73.5% as compared with the PNL 
group at 93.3%. However, the complication rate in 
the RIRS group was nearly nil, and the percentage of 
major complications, such as Clavien III-V, was nil 
(Sari et al., 2017) [17].  
However, it should be noted that our study has several 
limitations. Being a retrospective analysis, it is prone 
to selection bias because patients were not 
randomized to treatment groups. In addition, the 
variations in surgical techniques between different 
surgeons may have influenced the outcomes, despite 
all surgeons being experienced in performing RIRS. 
These limitations are in line with those identified in 
the study by Pokrzywa et al., which underscored the 
need for preoperative management, such as the 
diagnosis and treatment of UTIs, which may impact 
postoperative complications and outcomes (Pokrzywa 
et al., 2016) [19]. Future prospective, multicenter 
studies with standardized protocols are needed to 
confirm these findings and refine the patient selection 
criteria for day-care RIRS. 
RIRS is a feasible and safe day care procedure for 
selected patients, with high success rates, minimal 
complications, and effective stone clearance, offering 
a viable alternative to traditional hospitalization. 
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