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The rise in kidney stone prevalence is a global 

phenomenon. It has been suggested that the rise in stone 

incidence and prevalence seen worldwide can be 

attributed in part to a rise in the detection of 

asymptomatic calculi through increased utilization of 

radiographic imaging, particularly computed 

tomography.
[2] 

 

The term Retrograde Intra-renal Surgery (RIRS) or 

flexible ureteroscopy was coined to denote this ability to 

inspect and work in all the calyces of the kidney through 

the ureteral lumen in cases like unexplained hematuria, 

low grade malignancies. With the development of newer 

generation of flexible ureteroscopes with better optics, 

greater deflecting ability and smaller outer diameters, 

there has been widespread exuberance towards including 

more complex and larger renal stones and other renal 

pathologies in the RIRS basket.
[3] 

 

The primary goal while treating renal calculi is to 

achieve maximum clearance of stone with minimal 

morbidity. The preferred approach for stones <1 cm is 

SWL, whereas for stones >2 cm, it is PCNL, but the 

management of stones of 1-2 cm is still controversial.
[4]

 

Addition of RIRS to the armamentarium in the last two 

decades has added to the dilemma. The constant 

technological upgrades in the instruments of the minimal 

invasive treatment modalities influences their efficacy 

and the associated morbidity. Added to this are the 

surgeons ability to learn and adapt to the changing 

technology, which also impacts the outcome. 

 

Every year, the European Association of Urology (EAU) 

publishes its guidelines for stone disease treatment. The 

2018 EAU guidelines on urolithiasis state clearly that 

shock wave lithotripsy (SWL) and endourology 

(percutaneous nephrolithotomy [PNL], retrograde 

intrarenal surgery [RIRS]) should be offered as treatment 

options for stones < 2 cm within the renal pelvis and 

upper or middle calices and to perform PNL as first-line 

treatment of larger stones > 2 cm.
[4]

 

 

In case, if PNL is not an option, treat larger stones (> 2 

cm) with flexible ureterorenoscopy or SWL. However, in 

such instances there is a higher risk that a follow-up 

procedure and placement of a ureteral stent may be 

needed. For the lower pole, perform PNL or RIRS, even 

for stones > 1 cm, as the efficacy of SWL is limited 

(depending on favorable and unfavorable factors for 

SWL).
[5] 

 

SJIF Impact Factor 6.044 Research Article ejbps, 2021, Volume 8, Issue 11, 184-188. 

European Journal of Biomedical 
AND Pharmaceutical sciences 

 

http://www.ejbps.com 

 
 

 

ISSN 2349-8870 

Volume: 8 

Issue: 11 

184-188 

Year: 2021 

*Corresponding Author: Dr. Uday Chandankhede 

Tata Memorial Cancer Hospital, Mumbai, Maharashtra, India.  

 

INTRODUCTION 

Urolithiasis is one of the most common afflictions of modern society. It has been described since antiquity. With 

westernization of global culture, the site of stone formation has migrated from the lower to the upper urinary tract 

and the disease once limited to men has increasingly become gender blind. Revolutionary advances in the 

minimally invasive and non-invasive management of stone disease over the past two decades have greatly 

facilitated the ease with which stones are removed. However, surgical treatments, although they remove the 

offending stone, do little to alter the course of the disease.
[1] 
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This study is an attempt to compare the effectiveness of 

RIRS (retrograde intrarenal surgery) and ESWL 

(extracorporeal shockwaves lithotripsy) in the treatment 

of renal stone ranging from 6 to 20 mm size. 

 

MATERIALS AND METHODS 

The present study was a prospective cohort study, carried 

out at department of Urology, Lilavati hospital, Mumbai. 

Study duration was of 2 years, carried out from March 

2016 to March 2018. Selection criteria for the patients is 

as under. 

 

Inclusion criteria 

 Patients with renal stone measuring 6 mm to 20 mm, 

in whom the procedures will be performed. 

 

Exclusion criteria 

 Renal stone < 5mm and > 20 mm 

 Concomitant ureteral stones 

 Severe coagulopathy 

 Age < 18 years old or > 85 years. 

 

Informed consent and ethics committee approval: The 

patients were informed in detail about the study and 

written consent was obtained. Patient identity in any 

form was not revealed. Ethics committee approval was 

taken prior to the start of the study. 

 

Statistical analysis: Sample size was calculated using 

SAS 9.2 software. Data was analyzed with SPSS 15.1 

package. Data were given as Mean ± SD for numerical 

data and number (%) for categorical data. Student's 

unpaired t test was applied to compare means between 2 

groups. Chi square test and Fisher Exact test was applied 

to compare percentages between 2 or more than 2 

groups. All statistical tests were two tailed. Level of 

Significance was taken as P≤0.05. 

 

RESULTS 

Eight two patients (n = 82) were included in this study 

with age ranging from 24 years to 79 years in RIRS 

group and 23 years to 70 years in ESWL group. Out of 

41 patients in RIRS group, 23 (56.1%) were males and 

18 (43.9%) were females while in ESWL group 22 

(53.7%) were males and 19 (46.3%) were females. Out 

of 41 patients in RIRS group, 23(56.1%) had left sided 

stone and 18 (43.9%) had right sided stone while in 

ESWL group 20(48.8%) had left sided stone and 

21(51.2%) had right sided stone. Most common location 

of stone in RIRS group was lower calyx and middle 

calyx in ESWL group [table 1]. 

 

Table 1: Baseline details of patients in the present study. 

Sr. No. Category Subcategory 
n (%) 

RIRS ESWL 

1 Age 

20-39 years 14 (34.1) 18 (43.9) 

40-59 16 (39) 16 (39) 

60-79 11 (26.8) 7 (17) 

2 Gender 
Male 23 (56) 22 (53.7) 

Female 18 (44) 19 (46) 

3 Laterality 
Left 23 (56) 20 (49) 

Right 18 (44) 21 (51) 

4 
Location 

of stone 

Upper calyx 11 (27) 11 (27) 

Middle calyx 8 (19.5) 12 (29) 

Lower calyx 13 (32) 10 (24) 

Renal pelvis 9 (22) 8 (19) 

 

Mean stone size was more in RIRS group as compared to 

ESWL group, but the difference was not statistically 

significant. Mean Hounsfield units in RIRS group was 

1006.22 ± 219.64 as compared to 762.68 ± 322.22 in 

ESWL group and the difference was statistically 

significant (p<0.001). Mean operating time and mean 

hospital stay was significantly more in RIRS group as 

compared to ESWL group [table 2]. 

 

Table 2: Mean stone size, Hounsfield units, operating time (in minutes) and hospital stay (in days) in patients of 

present study. 

Sr. No. Category RIRS ESWL p-value 

1 Mean stone size 11.2 ± 2.61 10.71 ± 2.78 0.42 

2 Mean HU 1006.22 ± 219.64 762.68 ± 322.22 <0.001 

3 Mean operating time (min) 85.37 ± 8.17 35.37 ± 4.92 <0.001 

4 Mean hospital stay (in days) 1.88 ± 0.76 0.39 ± 0.63 0.001 

 

Pre-stenting was required in 17 patients in RIRS group as 

compared to 10 patients of ESWL. Residual fragments 

after 2 weeks were seen in 2 patients in RIRS group as 

compared to 18 patients of ESWL group and the 

difference was statistically significant [table 3]. 
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Table 3: Pre-stenting and residual fragments in the patients of present study. 

Sr. No. Category Subcategory RIRS ESWL p-value 

1 Pre-stenting 
 

17 (41.5%) 10 (24.4%) 0.16 

2 
Residual 

fragments 

2 weeks 2 (5%) 18 (44%) <0.001 

6 weeks 0 0 
 

 

Retreatment and auxiliary treatment rate were less in 

RIRS group as compared to ESWL group [figure 1]. 

 

 

 

 
Figure 1: Retreatment rate and auxiliary treatment rate in patients of present study. 

 

On comparison of stone free rate, it was found that 95% 

of the patients had stone free period as compared to 85% 

in ESWL group [figure 2]. 

 

 
Figure 2: Stone free rate in patients of present study. 

 

On comparison of treatment failure rate there was no 

statistically significant difference between RIRS and 

ESWL groups. Similar trend was noted in comparison of 

complications in both the groups. Most common 

complication in RIRS group was fever and hematuria, 

while pain was most common complication in ESWL 

group [table 4]. 
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Table 4: Failure rate and complications in patients of present study. 

Sr. No. Category Subcategory RIRS ESWL p-value 

1 Failure rate 

Upper calyx 0/11 1/11 (9%) 1 

Middle calyx 0/8 1/12 (8%) 1 

Lower calyx 1/13 (7.69%) 3/10 (30%) 0.33 

Renal pelvis 1/9 (11.1%) 1/8 (12.5%) 1 

2 Complication 

Fever 2 (5%) 1 (2.4%) 1 

Haematuria 2 (5%) 3 (7.3%) 1 

Pain 1 (2.4%) 5 (12.5%) 0.2 

 

DISCUSSION 

In our study, mean age in RIRS group was 47.85 years 

and in ESWL group was 46.02 years which is 

comparable to study by Muniasamy et al.
6
 and Kiremit et 

al.
[7]

 as listed in table below. In our study, out of 41 

patients in RIRS group, 23 (56.1%) were males and 18 

(43.9%) were females while in ESWL group 22 (53.7%) 

were males and 19 (46.3%) were females. In Muniasamy 

et al.
[6]

, out of 45 patients in RIRS group, 37 were males 

and 8 were females while in ESWL group out of 81 

patients 51 were males and 30 were females. In Kiremit 

et al.
[7]

, out of 201 patients in RIRS group, 111 were 

males and 90 were females while in ESWL group out of 

535 patients 348 were males and 187 were females. 

 

In the present study most common location of stone in 

RIRS group was lower calyx and middle calyx in ESWL 

group. In Kiremit et al.
[7] 

(n=935) study, in RIRS group, 

10 (5%) patients had stone in upper calyx, 41 (20.4%) 

patients had stone in middle calyx, 55 (27.4%) patients 

had stone in lower calyx and 68 (33.8%) patients had 

stone in renal pelvis whereas in ESWL group 40 (7.5%) 

patients had stone in upper calyx, 92 (17.2%) patients 

had stone in middle calyx, 130 (24.3%) patients had 

stone in lower calyx and 273 (51%) patients had stone in 

renal pelvis. 

 

In our study, mean stone size and mean operating time in 

RIRS group was 11.20 ± 2.61 mm and 85.37 ± 8.17 

respectively which is comparable with study done by 

Muniasamy et al.
[6]

 and Kiremit et al.
[7]

 In ESWL group, 

mean stone size and mean operating time in our study 

was 10.71 ± 2.78 and 35.37 ± 4.92 respectively which is 

comparable with study done by Muniasamy et al.
[6]

 and 

Kiremit et al.
[7] 

 

In our study, pre-stenting was required in 17 (41.5%) in 

RIRS group which is comparable with pre-stenting done 

by Longo et al.
[8]

 while the pre-stenting was higher in 

study by Wiesenthal et al.
[9]

    In our study, pre-stenting 

was required in 10 (24.4%) in ESWL group whereas in 

Wiesenthal et al.
[9]

 study, pre-stenting was required in 19 

(35.9%). 

 

In the present study at 2 weeks, residual fragments were 

present in 2(4.9%) in RIRS group and in 18 (43.9%) in 

ESWL group whereas at 6 weeks no residual fragments 

were present in both groups. In Muniasamy et al.
[6]

 study, 

at 2 weeks residual fragments was present 13.3% in 

RIRS group and 17.3% in ESWL group whereas at 6 

weeks no residual fragments were present in both groups. 

 

In our study, retreatment rate in RIRS group was 4.9% 

(n=2) which is comparable with study by Resorlu et al.
10

 

i.e. 8.7% and study by Muniasamy et al.
[6]

 was 2.2 % 

while in study by Cecen et al.
[11]

 the retreatment rate was 

0%.  In our study, in ESWL group retreatment rate 

18(43.9%) was higher than the study by Resorlu et al,
[10] 

Cecen et al,
[11]

 Muniasamy et al.
[6]

 The probable reason 

may be lesser number of shocks and lower intensity of 

shocks in our study. 

 

In RIRS group, auxillary treatment rate in our study was 

4.9% (n=2) which is lower than the study done by 

Muniasamy et al.
[6] 

and Kiremit et al.
7
 ESWL was given 

to 2(4.9%) patients for stone clearance. In ESWL group, 

auxillary treatment rate in our study was 14.6% (n=6) 

which was higher than the study done by Muniasamy et 

al.
[6]

 and lower than the study done by Kiremit et al.
[7] 

 

In our study, stone free rate in RIRS group was 95.1% 

(n=39) and in ESWL group was 85.3% (n=35). It is 

comparable with stone free rate in study by Muniasamy 

et al,
[6]

 Kiremit et al,
[7] 

Resorlu et al.
[10]

 and Cecen et 

al.
[11]

 In our study, in RIRS group, 2 (4.9%) patients had 

fever and in ESWL group, 1 (2.4%) patient had fever 

which was comparable with the study done by Kiremit et 

al.
[7]

   In our study, in RIRS group, 2 (4.9%) patients had 

hematuria and in ESWL group, 3 (7.3%) patients had 

hematuria which was comparable with the study done by 

Kiremit et al.
[7] 

and Muniasamy et al.
[6] 

 

CONCLUSION 

From the findings of the present study it can be 

concluded that RIRS was better as compared to ESWL in 

terms of less hospital stay, less operating time, less 

retreatment and failure rate, less number of patients 

requiring auxiliary treatment. However, complication 

rate was similar in both the groups. It is important to note 

that it is vital to tailor the management according to the 

patient’s stone parameters and other technical factors to 

achieve good stone clearance. 
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