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INTRODUCTION
Retrograde Intrarenal Surgery (RIRS) has emerged as a revolutionary 
minimally invasive technique for the management of renal stones and 
other intrarenal pathologies. With advancements in endourology, 
RIRS offers an alternative to traditional surgical methods, providing 
patients with reduced morbidity, shorter hospital stays, and quicker 
recovery times. This procedure involves the use of a exible 
ureteroscope that is passed through the urinary tract to access the 
kidney, allowing for direct visualization and treatment of stones or 
other abnormalities within the renal pelvis and calyces.(1)

Renal stone disease, or nephrolithiasis, is a common urological 
condition with a signicant global impact. In India, the prevalence of 
kidney stones varies across different regions but is generally reported 
to be between 5-15% of the population (2). The incidence is higher in 
northern and western states, attributed to dietary habits, climatic 
conditions, and genetic factors. The recurrence rate is also high, with 
up to 50% of patients experiencing another episode within ve to ten 
years. The increasing incidence of this condition underscores the 
necessity for effective and efcient treatment options like RIRS, which 
can provide durable stone clearance and reduce the likelihood of 
recurrence.(3)

The increasing prevalence of nephrolithiasis, which affects 
approximately 12% of the global population, necessitates effective and 
efcient treatment modalities (4). The conventional approaches, such 
as Extracorporeal Shock Wave Lithotripsy (ESWL) and Percutaneous 
Nephrolithotomy (PCNL), although effective, come with their own set 
of limitations and risks (5). ESWL, for instance, may require multiple 
sessions and is less effective for larger stones, while PCNL, being more 
invasive, poses a higher risk of complications such as bleeding and 
infection. In contrast, RIRS has demonstrated high success rates in 
stone clearance with minimal complications, making it a preferred 
choice for treating stones less than 2 cm in size(6).

At Al Ameen Medical College, Vijayapura, we have adopted RIRS as a 
standard procedure for managing renal stones and other intrarenal 
conditions. This study aims to evaluate the effectiveness of RIRS in 
our clinical setting, providing a comprehensive analysis of patient 
outcomes, procedural success rates, and associated complications. Our 
retrospective observational study will review cases of RIRS performed 
over a specied period, analyzing various parameters to assess the 

procedure's efcacy and safety.

The primary objective of this study is to determine the overall success 
rate of RIRS in achieving complete stone clearance. Additionally, we 
aim to identify factors that may inuence the outcomes, such as stone 
size, location, and patient demographics. By comparing our results 
with existing literature, we hope to contribute valuable insights into the 
practical application of RIRS and its potential advantages over other 
treatment modalities.

In our experience, RIRS has been well-tolerated by patients, with most 
reporting minimal postoperative pain and rapid recovery. However, as 
with any medical procedure, it is crucial to thoroughly evaluate its 
effectiveness and safety through systematic studies. This retrospective 
analysis will not only highlight the strengths of RIRS but also identify 
areas for improvement and potential challenges that need to be 
addressed.

The ndings from this study are expected to reinforce the role of RIRS 
as a viable and effective option for managing renal stones, particularly 
in settings where access to advanced medical facilities may be limited. 
Furthermore, the insights gained can help rene patient selection 
criteria, optimize procedural techniques, and enhance postoperative 
care protocols, ultimately improving patient outcomes.

Thus, this study seeks to provide a detailed assessment of the 
effectiveness of Retrograde Intrarenal Surgery at Al Ameen Medical 
College, Vijayapura. By systematically analysing our clinical data, we 
aim to validate the benets of RIRS, support its continued use, and 
contribute to the broader body of knowledge in the eld of 
endourology.

AIMS AND OBJECTIVES
The primary aim of this study is to assess the effectiveness of 
Retrograde Intrarenal Surgery (RIRS) in the management of renal 
stones and other intrarenal pathologies at Al Ameen Medical College, 
Vijayapura. This research seeks to provide a comprehensive 
evaluation of patient outcomes, procedural success rates, and 
associated complications, thereby contributing valuable insights into 
the practical application and benets of RIRS.

Specically, the study aims to determine the overall success rate of 
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ABSTRACT
Background: Retrograde Intrarenal Surgery (RIRS) has become a prominent minimally invasive technique for managing renal stones. This study 
aims to evaluate the effectiveness and safety of RIRS in a clinical setting at Al Ameen Medical College, Vijayapura.  This retrospective Methods:
observational study reviewed the medical records of 20 patients who underwent RIRS from January 2023 to December 2023. Inclusion criteria 
were patients aged 18 and above with renal stones. Data on demographics, stone characteristics, procedural details, and outcomes were collected. 
Success was dened as complete stone clearance conrmed by postoperative imaging. Complications and patient-reported outcomes, such as pain 
levels and satisfaction, were also analysed.  The study included 12 males (60%) and 8 females (40%), with a mean age of 43.5 years. The Results:
average stone size was 1.5 cm, primarily located in the renal pelvis (50%). Complete stone clearance was achieved in 85% of patients. 
Intraoperative bleeding occurred in one patient (5%), while postoperative urinary tract infections were reported in two patients (10%). The mean 
hospital stay was 2.5 days. Most patients reported minimal postoperative pain, with a signicant reduction in pain levels by the seventh day. Quality 
of life assessments indicated that 95% of patients were satised with the procedure. The recurrence rate during the six-month follow-up was 10%. 
Conclusion: RIRS is an effective and safe minimally invasive procedure for managing renal stones, particularly those less than 2 cm. The high 
success rate, minimal complications, and positive patient outcomes support its continued use and optimization in clinical practice. Future research 
should focus on larger, prospective studies to validate these ndings and further rene RIRS techniques.
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RIRS by evaluating the percentage of cases achieving complete stone 
clearance post-procedure and analysing the residual stone fragments, 
if any, and their clinical signicance. It also seeks to assess the safety 
prole of RIRS by identifying and documenting intraoperative and 
postoperative complications, such as bleeding, infection, and ureteral 
injury. Another objective is to evaluate patient outcomes following 
RIRS, including recovery times, hospital stay duration, return to 
normal activities, and patient-reported outcomes such as pain levels, 
quality of life, and satisfaction with the procedure.

Furthermore, the study aims to identify factors inuencing the success 
of RIRS by examining the impact of stone characteristics (size, 
location, and composition) and patient demographics (age, gender, 
comorbidities) on procedural outcomes and the complication prole. It 
also seeks to compare the outcomes of RIRS with other treatment 
modalities such as ESWL and PCNL by reviewing existing literature 
and providing a contextual analysis of how RIRS stands in comparison 
to these alternatives in terms of patient outcomes and clinical benets.
Additionally, the study aims to explore the long-term effectiveness of 
RIRS by monitoring the recurrence rate of renal stones in patients who 
have undergone the procedure and evaluating the need for additional 
interventions or follow-up treatments over an extended period. Finally, 
the study seeks to rene and optimize RIRS techniques and protocols 
by identifying best practices and procedural techniques that enhance 
the effectiveness and safety of RIRS, and suggesting improvements in 
preoperative preparation, intraoperative techniques, and postoperative 
care based on the study ndings.

By systematically addressing these objectives, this study aims to 
provide a robust evidence base for the continued use and optimization 
of RIRS as a minimally invasive treatment option for renal stones. The 
insights gained will not only enhance clinical practice at Al Ameen 
Medical College but also contribute to the broader eld of 
endourology.

METHODOLOGY
This retrospective observational study was conducted at Al Ameen 
Medical College, Vijayapura, to assess the effectiveness of Retrograde 
Intrarenal Surgery (RIRS) in the management of renal stones. The 
study reviewed the medical records of 20 patients who underwent 
RIRS over a one-year period, from January 2023 to December 2023.

Study Design
The study employed a retrospective observational design, focusing on 
patient outcomes, procedural success rates, and associated 
complications. Data were collected from the hospital's electronic 
medical records system, ensuring comprehensive capture of relevant 
clinical information.

Inclusion criteria were patients aged 18 and above who underwent 
RIRS for renal stones during the study period. Patients with 
incomplete medical records or those who had concurrent urological 
procedures were excluded from the study. The nal sample size 
comprised 20 patients who met the inclusion criteria.

Data Collection
Data were systematically extracted from patient medical records, 
including demographic information (age, gender), clinical history 
(comorbidities, prior stone events), and details of the RIRS procedure 
(stone size, location, and composition). Preoperative imaging studies, 
intraoperative ndings, and postoperative outcomes were also 
documented.

Procedure
RIRS was performed under general anaesthesia using a exible 
ureteroscope. Stones were accessed through the urinary tract, 
visualized, and fragmented using a laser lithotripter. Fragmented 
stones were either extracted using a basket or allowed to pass 
spontaneously. The procedure was deemed complete when no 
signicant stone fragments remained.

Outcome Measures
The primary outcome measure was the success rate of RIRS, dened as 
complete stone clearance conrmed by postoperative imaging 
(ultrasound or CT scan) within one month post-procedure. Secondary 
outcome measures included intraoperative and postoperative 
complications, such as bleeding, infection, ureteral injury, and the need 
for additional interventions.

Patient-reported outcomes were assessed using follow-up visits, 
where pain levels were recorded using a Visual Analog Scale (VAS), 
and quality of life was evaluated using a standardized questionnaire. 
The duration of hospital stay and time to return to normal activities 
were also noted.

Statistical Analysis
Descriptive statistics were used to summarize demographic and 
clinical characteristics. Continuous variables were expressed as means 
and standard deviations, while categorical variables were presented as 
frequencies and percentages. The success rate of RIRS was calculated 
as the proportion of patients achieving complete stone clearance. 
Complication rates and other secondary outcomes were similarly 
analyzed. Statistical comparisons were made using appropriate tests 
(e.g., chi-square test for categorical variables, t-test for continuous 
variables) to identify any signicant differences or associations.

Ethical Considerations
The study was conducted in accordance with the ethical standards of 
the institutional research committee and with the 1964 Helsinki 
declaration and its later amendments. Patient condentiality was 
maintained by anonymizing the data, and the study was approved by 
the Al Ameen Medical College Ethics Committee.

Thus, this methodology outlines a comprehensive approach to 
evaluating the effectiveness of RIRS at Al Ameen Medical College, 
Vijayapura. By systematically reviewing patient records and analyzing 
various outcome measures, the study aims to provide valuable insights 
into the practical application and benets of RIRS in the management 
of renal stones.

RESULTS
Demographic and Clinical Characteristics
The study included 20 patients who underwent Retrograde Intrarenal 
Surgery (RIRS) at Al Ameen Medical College, Vijayapura, from 
January 2023 to December 2023. The patient cohort comprised 12 
males (60%) and 8 females (40%), with an age range of 22 to 65 years 
and a mean age of 43.5 years. The majority of patients (70%) had a 
history of recurrent renal stones, and 50% presented with comorbid 
conditions such as hypertension and diabetes mellitus.

Table 1: Demographic And Clinical Characteristics

Stone Characteristics
The renal stones treated varied in size, location, and composition. The 
mean stone size was 1.5 cm, ranging from 0.8 cm to 2.5 cm. Stones 
were located predominantly in the renal pelvis (50%), followed by the 
lower calyx (30%) and upper calyx (20%). Stone composition analysis 
revealed that 60% were composed of calcium oxalate, 25% of uric 
acid, and 15% of other mixed compositions.

Table 2: Stone Characteristics

Procedural Outcomes
The overall success rate of RIRS in achieving complete stone 
clearance was 85% (17 out of 20 patients). Postoperative imaging 
conrmed complete clearance in these patients within one month of the 
procedure. Of the three patients with residual stone fragments, one 
required an additional session of RIRS, and two were managed 
conservatively with medical therapy and follow-up.
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Characteristic Value
Number of Patients 20
Male 12 (60%)
Female 8 (40%)
Mean Age (years) 43.5
Age Range (years) 22-65
History of Recurrent Stones 14 (70%)
Comorbid Conditions (Hypertension, Diabetes) 10 (50%)

Characteristic Value

Mean Stone Size (cm) 1.5

Stone Size Range (cm) 0.8-2.5

Location - Renal Pelvis 10 (50%)

Location - Lower Calyx 6 (30%)

Location - Upper Calyx 4 (20%)

Composition - Calcium Oxalate 12 (60%)

Composition - Uric Acid 5 (25%)

Composition - Mixed 3 (15%)



Figure 1: Procedural Outcomes And Complications

Complications
Intraoperative complications were minimal. One patient (5%) 
experienced minor bleeding that was controlled during the procedure. 
No cases of ureteral injury were reported. Postoperative complications 
included urinary tract infection in two patients (10%), which was 
successfully treated with antibiotics. There were no major 
complications such as sepsis or signicant ureteral strictures.

Patient Outcomes
The mean hospital stay was 2.5 days, with a range of 1 to 5 days. Most 
patients (90%) reported minimal postoperative pain, with an average 
Visual Analog Scale (VAS) score of 2.5 on the rst postoperative day. 
By the end of the rst week, pain scores had reduced to an average of 1. 
Quality of life assessments indicated high levels of patient satisfaction, 
with 95% of patients rating their experience as good to excellent.

Table 3: Patient Outcomes And Follow-Up

Factors Influencing Success
Analysis of factors inuencing the success of RIRS revealed that stone 
size and location were signicant determinants. Stones smaller than 2 
cm and those located in the renal pelvis had higher clearance rates. 
Patient demographics such as age and comorbid conditions did not 
show a signicant impact on the success rates or complication proles.

Long-Term Outcomes
During the follow-up period of up to six months, the recurrence rate of 
renal stones was 10% (2 patients). Both cases of recurrence were 
managed effectively with medical therapy, and no further surgical 
intervention was required. Patients reported a high degree of overall 
satisfaction with the procedure and outcomes.

In summary, the results of this study demonstrate that RIRS is an 
effective and safe minimally invasive technique for the management of 
renal stones. The high success rate, low complication prole, and 
positive patient outcomes support the continued use and optimization 
of RIRS in clinical practice at Al Ameen Medical College, Vijayapura.

DISCUSSION
The ndings of this retrospective observational study underscore the 
effectiveness and safety of Retrograde Intrarenal Surgery (RIRS) in 
the management of renal stones at Al Ameen Medical College, 
Vijayapura. With a high overall success rate of 85% in achieving 
complete stone clearance, RIRS proves to be a reliable minimally 
invasive procedure for treating renal stones, particularly those less 
than 2 cm in size.

Success Rate and Efficacy
The success rate observed in our study aligns well with existing 
literature, which reports success rates for RIRS ranging from 80% to 
90%. A study by Yinglong Xiao et al. (2017) demonstrated an 82% 
success rate in stone clearance using RIRS, similar to our ndings (7). 
The high efcacy in stone clearance can be attributed to the direct 

visualization and precise targeting of stones facilitated by the exible 
ureteroscope and laser lithotripter. Additionally, our study highlights 
the signicant role of stone size and location in determining procedural 
success. Stones located in the renal pelvis and those smaller than 2 cm 
were more likely to be completely cleared, corroborating ndings from 
previous studies, including a study by Mehmet Ali Karagöz et al. 
(2020) which reported higher success rates for smaller stones and those 
located in the renal pelvis (8).

Safety Profile
The safety prole of RIRS in our study was favorable, with minimal 
intraoperative and postoperative complications. Only one patient 
experienced minor bleeding, which was managed effectively during 
the procedure. The incidence of postoperative urinary tract infections 
(UTIs) was 10%, a manageable complication with antibiotic therapy. 
Importantly, there were no major complications such as sepsis or 
signicant ureteral strictures, underscoring the procedure's safety. 
Similar safety proles were reported in studies by Dehui Lai et al. 
(2020) and Alberto Breda et al. (2014), which also highlighted low 
complication rates associated with RIRS (9,10).

Patient Outcomes
Patient outcomes post-RIRS were positive, with the majority reporting 
minimal postoperative pain and rapid recovery. The mean hospital stay 
was 2.5 days, reecting the minimally invasive nature of RIRS and its 
advantage in reducing hospitalization time. Quality of life assessments 
indicated high patient satisfaction, with 95% of patients rating their 
experience as good to excellent. These outcomes are consistent with 
other studies, which have demonstrated the benets of RIRS in terms 
of patient comfort and recovery. A study by Olivier Traxer et al. (2013) 
similarly found high patient satisfaction and quick recovery times 
following RIRS (11).

Factors Influencing Success
Our study identied stone size and location as signicant factors 
inuencing the success of RIRS. This nding emphasizes the 
importance of careful patient selection and preoperative planning to 
optimize outcomes. Smaller stones and those located in easily 
accessible areas like the renal pelvis were associated with higher 
success rates. These insights can guide clinicians in making informed 
decisions about the suitability of RIRS for individual patients. Similar 
conclusions were drawn by studies conducted by Ho CC et al. (2012) 
and Sedat Taştemur et al. (2022), which also found stone size and 
location to be critical determinants of RIRS success.

Comparison with Other Modalities
When compared to other treatment modalities such as Extracorporeal 
Shock Wave Lithotripsy (ESWL) and Percutaneous Nephrolithotomy 
(PCNL), RIRS offers distinct advantages. ESWL, while non-invasive, 
often requires multiple sessions and is less effective for larger stones. 
PCNL, though highly effective, is more invasive and associated with 
higher risks of complications such as bleeding and infection. RIRS, 
with its high success rate and low complication prole, stands out as a 
superior option for managing renal stones less than 2 cm in size. 
Studies by Setthawong V et al. (2023) and Attasit Srisubat et al. (2014) 
have similarly highlighted the benets of RIRS over ESWL and PCNL 
in terms of safety and efcacy for smaller stones(12).

Long-Term Effectiveness
The recurrence rate of 10% observed during the six-month follow-up 
period is encouraging and indicates the long-term effectiveness of 
RIRS in preventing stone recurrence. The ability to achieve durable 
stone clearance with minimal recurrence further supports the adoption 
of RIRS as a standard treatment for renal stones. This nding is 
consistent with long-term studies by Sedat Taştemur et al. (2022) 
which reported low recurrence rates following successful RIRS 
procedures (13).

Study Limitations
Despite its strengths, our study has limitations. The sample size of 20 
patients, while sufcient to demonstrate trends, is relatively small and 
may not capture the full spectrum of potential outcomes and 
complications. Additionally, the retrospective design may be subject to 
biases related to the completeness and accuracy of medical records. 
Future studies with larger sample sizes and prospective designs are 
warranted to validate our ndings and provide more robust evidence.

CONCLUSION
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Outcome Value
Mean Hospital Stay (days) 2.5
Postoperative Pain (VAS Score) - Day 1 2.5
Postoperative Pain (VAS Score) - Day 7 1
Patient Satisfaction 95% Good to Excellent
Recurrence Rate 2 (10%)
Follow-Up Duration (months) 6



In conclusion, this study demonstrates that Retrograde Intrarenal 
Surgery is an effective and safe minimally invasive procedure for the 
management of renal stones. With high success rates, minimal 
complications, and positive patient outcomes, RIRS is a valuable 
addition to the armamentarium of urological treatments. Our ndings 
support the continued use and optimization of RIRS in clinical 
practice, particularly for stones less than 2 cm in size. Further research 
is needed to rene patient selection criteria and procedural techniques, 
ensuring the best possible outcomes for all patients undergoing RIRS.

Recommendations
Based on the ndings of this study on the effectiveness of Retrograde 
Intrarenal Surgery (RIRS) at Al Ameen Medical College, Vijayapura, 
several recommendations can be made to enhance clinical practice and 
future research in the eld of endourology.

Clinical Practice
To optimize clinical outcomes, it is crucial to prioritize RIRS for 
patients with renal stones less than 2 cm in size, particularly those 
located in the renal pelvis and calyces. Proper patient selection based 
on stone size and location signicantly enhances success rates and 
minimizes complications. Preoperative planning should include 
thorough imaging to accurately assess stone characteristics, aiding in 
procedural planning. Utilizing advanced exible ureteroscopes and 
laser lithotripters enhances the precision and effectiveness of stone 
fragmentation and removal. Continuous training and skill 
development for surgeons are essential. Implementing standardized 
postoperative care protocols, including prophylactic antibiotics, can 
reduce the risk of urinary tract infections. Regular follow-up imaging 
is recommended to ensure complete stone clearance and monitor for 
recurrence. Additionally, educating patients on the importance of 
follow-up visits, adherence to postoperative care instructions, and 
lifestyle modications to prevent recurrence is vital.

Research
Future research should focus on conducting studies with larger sample 
sizes to validate the ndings of this study and provide more robust 
evidence on the effectiveness and safety of RIRS. Designing 
prospective studies can minimize biases associated with retrospective 
data collection, providing more accurate and comprehensive data on 
patient outcomes and complications. Extending the follow-up period 
in future studies is necessary to better understand the long-term 
effectiveness of RIRS and the recurrence rates of renal stones, aiding in 
developing strategies to reduce recurrence further. Comparative 
studies evaluating RIRS against other treatment modalities such as 
ESWL and PCNL in various clinical settings can offer a clearer picture 
of the relative benets and limitations of each approach. Investigating 
the impact of emerging technologies and innovations in endourology 
on RIRS outcomes is also crucial. Finally, encouraging multicenter 
collaboration to pool data and resources for comprehensive studies can 
lead to the development of standardized protocols and best practices in 
renal stone management.

By implementing these recommendations, the effectiveness and safety 
of RIRS can be further enhanced, leading to improved patient 
outcomes and advancing the eld of endourology.
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