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Abstract  
Background: Retrograde Intrarenal Surgery(RIRS) has become an important 

modality for kidney stone treatment. It is considered to be less morbid than open 

surgery and percutaneous nephrolithotomy (PCNL). But many centres have still 

not started this procedure. Aims and objectives of this study is to evaluate the 

initial experience, safety and outcomes of RIRS at a tertiary care centre. 

Materials and Methods: This study is a retrospective analysis of 21 patients 

who underwent RIRS for renal stones between July 2022 and June 2023. We 

placed DJ stent for three days in all the patients before doing RIRS. We analysed 

stone locations, number of stones, size of stones, Hounsfield units of stones, 

duration of surgery, intraoperative pelvicalyceal system injury, need of blood 

transfusion, postoperative fever, hospital stay and stone free rate. Result: Mean 

stone size was 11.57± 1.40 mm. Mean operative time was 43.28± 1.82 minutes. 

We have not found any injury to pelvicalyceal system in our study. Post-

operatively three patients developed fever. None of our patients needed blood 

transfusion. Mean duration of post operative hospital stay was 2.23±0.44 days. 

In the follow up all the patients had complete stone clearance. Conclusion: 

RIRS is a safe and effective procedure. Cases for RIRS should be selected 

carefully during initial days. We advice preoperative DJ stenting before doing 

RIRS. 

 
 

 

INTRODUCTION 
 

In recent years, there has been evolution from open 

surgery to minimal invasive surgery in the surgical 

management of renal stones.[1] Percutaneous 

nephrolithotomy (PCNL) for the treatment of renal 

stones has a higher success rate but also has serious 

complications. This initiated hunt for alternative 

treatment methods.[2,3] In 1983, Huffman et al. 

performed the first retrograde intrarenal surgery 

(RIRS). Important 

advancements were provided in RIRS with the 

development of flexible instruments and laser 

devices.[4] The main goal in the treatment of renal 

calculi is to provide maximum stone-free status with 

minimal complications at the end of surgery.[5] Now 

a days RIRS has become an important modality for 

kidney stone treatment with the development of 

flexible ureteroscope and holmium laser.[6] RIRS is 

less invasive technique to access kidney stones 

compared to percutaneous nephrolithotomy (PCNL) 

and open pyelolithotomy. It is a well-founded 

procedure in the proximal ureter, collecting duct 

system, and, peculiarly, lower calyx calculi. The 

complication rate is remarkably lower with RIRS and 

the complications are mostly minor.[7] However its 

long learning curve, costly and fragile instruments 

and increase cost for the patients still remain a 

challenge for the treating surgeon.[8] In present study 

we report our initial experience of retrograde 

intrarenal surgery. 
 

MATERIALS AND METHODS 

 

This study is a retrospective analysis of all the 

patients who underwent RIRS for renal stones 

between July 2022 and June 2023 at a tertiary care 

centre of Eastern India. A total of 21 patients 

underwent RIRS during this period at our centre.  

Aims and Objectives: This study was done to 

evaluate the safety and efficacy of RIRS at a tertiary 

care centre where the procedure has recently been 

started. 
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All the patients were operated after proper counseling 

of all treatment options and complications. RIRS was 

done in patients with previous history of failure of 

ESWL and on the preference of patients in renal 

stones of size not more than 1.5 cm. Sterile urine 

culture was mandatory for doing RIRS. 

Patients presenting in our Urology OPD were 

evaluated and there workup included complete blood 

counts, renal function test, prothrombin time and 

INR, random blood sugar, urine routine, urine 

culture, USG abdomen. In patients with normal renal 

function CT urography was done. In patients with 

raised serum creatinine non contrast CT KUB was 

done. Stone size was considered to be the largest 

diameter of stone on CT scan. For more than one 

stones largest diameters of all the stones were added. 

After pre anaesthetic checkup patients underwent 

RIRS. We analysed stone locations, number of 

stones, size of stones, duration of surgery, 

intraoperative pelvicalyceal system injury, post 

operative hematuria, post operative change in 

hemoglobin, need of blood transfusion, need of ICU 

care, postoperative fever, pyelonephritis, steinstrasse, 

hospital stay and stone free rate. 

Surgical technique: We placed DJ stent for three 

days in all the patients before doing RIRS. RIRS was 

performed in general or spinal anesthesia and 

lithotomy position. Pre placed DJ stent was removed. 

A 0.032 inch nitinol guidewire was placed in the 

pelvicalyceal system and was confirmed on 

fluoroscopy. Ureteroscopy was done using Karl Storz 

8-9.5F semi-rigid ureteroscope. Ureteroscopy helped 

in further ureteral dilatation and ureteric examination 

for any ureteric pathology. After ureteroscopy 

ureteral access sheath was placed over guidewire. 

Then flexible ureteroscope (7.5 Fr Storz Flex X2) 

was passed through ureteral access sheath. Then 

stone was localized [Figure 1]. 

 

 
Figure 1: Stone localized in calyx for RIRS. 

 

After stone localization Holmium: YAG laser was 

used for fragmentation (1.2-1.8 J and 8-12 Hz) or 

dusting (0.4-0.6J and 18-20 Hz) [Figure 2]. 

 
Figure 2: Use of Holmium: YAG laser 

 

After stone fragmentation or dusting pelvicalyceal 

system was thoroughly examined for any residual 

stone [Figure 3]. 

 

 
Figure 3: Pelvicalyceal system examined for any 

residual fragment. 

 

After thorough examination of pelvicayceal system 

for any stone fragments 5Fr DJ stent was placed and 

per urethral catheterization was done. Per urethral 

catheter was removed once urine was clear and stent 

was removed after 3 weeks in follow up visit. In the 

follow up after 3 months USG was done and 

complete clearance was defined as the absence of any 

stone on USG. 

 

RESULTS 

 

Between July 2022 and June 2023 a total of 21 

patients underwent RIRS at our institute, out of these 

14 patients were male and 7 patients were female. 
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Mean age of patients was 39.76 ± 5.18 years. Mean 

stone size was 11.57± 1.40 mm. Stone was located in 

upper calyx in seven patients, in middle calyx in six 

patients, in pelvis in three patients, in lower calyx in 

three patients and in multiple calyx in two patients. 

Mean operative time was 43.28± 1.82 minutes. All 

the patients tolerated the procedure well. We have not 

found any injury to pelvicalyceal system in our study. 

Post-operatively three patients developed fever. 

Urine became clear on post operative day one in 18 

patients and on post-operative day two in three 

patients. Per urethral catheter was removed on post-

operative day 2 in 18 patients and on post-operative 

day 3 in three patients. None of our patients needed 

blood transfusion. Pyelonephritis and steinstrasse 

was not reported in any of our patients. Mean 

duration of post operative hospital stay was 

2.23±0.44 days. In the follow up all the patients had 

complete stone clearance [Table 1 and 2]. 

 

Table 1: showing patient’s characteristics 
Total number of patients  21 

Male patients  14 

Female patients  7 

Mean age 39.76 ± 5.18 years 

Mean stone size 11.57± 1.40 mm 

Mean Pre operative total leucocyte counts 7514.28 ± 1198.86 / µl 

Mean pre operative serum creatinine 1.13 ± 0.23 mg/dl 

Mean pre operative INR 1.19 ± 0.15 

Mean Random Blood Sugar 111.66 ± 18.71 mg/dl 

Sterile Urine culture In all patients. 

Hydronephrosis on USG None of the patients 

 

Table 2: Showing intra-operative and post-operative outcomes 
Mean operative time 43.28± 1.82 minutes 

Any injury to pelvicalyceal system No 

Post operative fever Three patients 

Fall in hemoglobin 0.91 ± 0.24 g/dl 

Need of blood transfusion No 

Need of ICU care No 

PUC removal on POD 2 18 

PUC removal on POD 3 3 

Pyelonephritis No 

Steinstrasse No 

Post operative hospital stay 2.23±0.44 days 

Stone free rate 100% 

PUC: Per Urethral Catheter; POD: Post Operative Day 

 

DISCUSSION 
 

In recent era of minimally invasive techniques for 

stone diseases, RIRS has become increasingly 

popular treatment. PCNL is worldwide approach for 

stone treatment but is not without morbidity. 

Postoperative complications in PCNL is proclaimed 

up to 20%.[9] RIRS has excelled with better scope and 

technical improvements in the size of the scope, the 

degree of deflection and the quality of the fibre optics 

during the past few years.[10,11] This outdistanced 

PCNL in terms of decreased morbidity with 

acceptable success rate.[12,13] RIRS has reported the 

success rate above 90% for renal stone and 85% for 

lower calyceal stone depending on stone bulk and 

calyceal anatomy.[14] 

Our centre has recently started RIRS. Before starting 

RIRS at our centre operative workshop was held in 

which experienced faculties of national and 

international importance have participated. Senior 

consultants of our institute have also participated in 

many other workshops of RIRS. Then our consultants 

who were experienced in endourology started RIRS 

at our centre. In this study we are sharing our initial 

experience and outcomes of RIRS. 

Mean stone size in this study was 11.57± 1.40 mm as 

we have excluded patients with stone size more than 

1.5cm. In the study done by Ram Dhayal I et al. the 

mean sizes of the stone in RIRS group was 10.62 ± 

2.51 mm.[15] However Eissa A et al have done RIRS 

for single renal stones of size 2-3 cm.[16] 

In this study mean operative time was 43.28± 1.82 

minutes. For our first case operative time was 59 

minutes and then operative time started decreasing 

gradually. In the study done by Ram Dhayal I et al. 

the mean operative time was 51.2 ± 8.63 minutes.[15] 

In the study done by Eissa A et al mean operative 

time was 96.4±37.3 minutes which could be due to 

larger stones (of size 2-3 cm) in their study.[16] 

In this study mean duration of post operative hospital 

stay was 2.23±0.44 days. In the study done by Ram 

Dhayal I et al. the mean hospital stay was 3.02 ± 0.65 

days.[15] In the study done by Giulioni C et al mean 

hospital stay was 3.55 days.[17] 

In this study at three months follow up stone free rate 

was 100%. Our 100% stone free rate could be due to 

mean stone size 11.57± 1.40 mm in our study. In the 

study done by Eissa A et al stone free rate was 74.2% 

after single session of RIRS. However in they had 

larger stone size in their study compared to our 

study.[16] Mahmoud MA et al in their study reported 
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the outcomes of RIRS in pediatric patients. In their 

study initial stone free rate was 88.9%.[18] 

In this study all the patients tolerated the procedure 

well. We have not found any injury to pelvicalyceal 

system in our study. In the study done by Eissa A et 

al one patient(out of 31 patients) had renal pelvis 

perforation.[16] 

In this study three patients developed post operative 

fever. Pyelonephritis and steinstrasse was not 

reported in any of our patients. In the study done by 

Niwa N et al three patients (out of 39 patients) 

developed post operative fever; however their study 

was done on staghorn calculi.[19] Mahmood SN et al 

in their study reported the results of RIRS in 25 

patients with solitary kidney. They reported 

postoperative fever in three patients and steinstrasse 

in one patient.[20] 

In this study urine became clear on post operative day 

one in 18 patients and on post-operative day two in 

three patients. None of our patients needed blood 

transfusion. In the study done by Giulioni C et al need 

of blood transfusion due to hematuria was 6.1%.[17] 

In the study done by Mahmood SN et al Hematuria 

was found in one patient out of 25 patients.[20] 

Even after being our initial experience our results are 

comparable to other studies available in the literature. 

We attribute this result to proper selection of cases, 

preoperative DJ stenting in all the patients and 

operative surgeons being experienced in 

endourology. 

Limitation of Study: Our study is a retrospective 

study which could be a limitation of this study. 

 

CONCLUSION 
 

RIRS is rapidly emerging for the surgical 

management of renal stones. It is a safe and effective 

procedure which can be done at any centre with 

proper facilities and by the urologists with experience 

in endourology. Our initial experience is satisfactory 

for safety and outcomes. We suggest that cases for 

RIRS should be selected carefully during initial days. 

We advise preoperative DJ stenting before doing 

RIRS. 
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