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ABSTRACT
Objective: To assess the effects of micropercutaneous nephrolithotomy (microperc) and retrograde intrarenal surgery (RIRS) on 
treating 10–20-mm kidney stones.
Methods: Twenty-eight patients who underwent microperc (group 1) and 30 patients who underwent RIRS (group 2) between 
February 2015 and April 2017 were examined. This study included patients with 10–20-mm kidney stones located at a single 
location. Stone characteristics, fluoroscopy and operation times, stone-free rates (SFRs), and postoperative complications were 
compared between the two groups.
Results: Age, gender, size, laterality, and stone location,and operation times were similar between the two groups. Moreover, the 
two groups had similar SFRs (92.9% vs. 90%, p=1.00, respectively). The mean fluoroscopy time was higher in group 1 than in group 
2 (p=0.001). The two groups were similar in terms of SFRs (92.9% vs.90%, p=1.00, respectively). The decrease in hemoglobin levels 
was signifcantly more in group 1 than in group 2 (p=0.001).In terms of postoperative complications, no statistically significant 
difference was observed between the groups (p=0.277). The mean hospitalization time was 50.21±9.62 and 27.46±7.23 hours in 
groups 1 and 2, respectively (p=0.001).
Conclusion: Both techniques are successful in treating renal stones and have low complication rates. Microperc is an effective 
method for managing medium-sized renal stones. However, longer fluoroscopy time and longer hospital stay are the main disad-
vantages of this technique.
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INTRODUCTION
Urinary system stone disease is a common disease in urology 
practice. Shock wave lithotripsy (SWL), percutaneous nephroli-
thotomy (PCNL), and, less frequently, open or laparoscopic py-
elolithotomy are standard approaches for treating renal stones 
(1). The appropriate method is chosen based on the following 
factors: the location of the kidney stone and its size and the uri-
nary system anatomy. With technological advances, the efficacy 
of treating kidney stones has improved significantly (1, 2). Re-
cently, retrograde intrarenal surgery (RIRS) has become a more 
common, effective, and safe treatment option for stones smaller 
than 20 mm due to the development of the optical system and 
the introduction of the Holmium: YAG (Ho: YAG) laser (2, 3). RIRS 
has potential advantages as follows: lower morbidity than percu-
taneous procedures and a higher success rate in the first session 
than SWL (4, 5). In 1976, Fernström and Johansson performed 
the first successful percutaneous removal of renal stones (6). 
Since then, PCNL has been increasingly used by urologists. PCNL 
is a successful method for treating kidney stones; however, it has 

a high risk of complications (7). Technical improvements such 
as miniaturization of the instruments and the development of 
smaller sheaths (mini, ultramini, etc.) reduced the procedure-as-
sociated morbidity, thereby decreasing the rate of complications 
without negatively affecting its therapeutic efficacy (8). On the 
other hand, micropercutaneous nephrolithotomy (microperc) 
is a single-step procedure performed using an optical puncture 
system. According to a microperc series by Desai (9) in 2011, high 
success rates were reported in both adult and pediatric popula-
tions (10), indicating that this technique has a high SFR, provides 
renal access, and reduces the time to initiate lithotripsy (9, 10).

Therefore, in this study, we determined the success and compli-
cation rates of microperc and RIRS techniques in patients with 
medium-sized (10–20 mm) kidney stones retrospectively.

METHODS
We retrospectively analyzed the data of 58 patients who under-
went surgery for 10–20-mm kidney stones at a single location 
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from February 2015 to April 2017. Twenty-eight patients were 
treated with microperc (group 1) and 30 patients with RIRS (group 
2). A single surgeon conducted all the procedures. Patients with 
a single renal stone up to 20 mm in size without contraindication 
to microperc and RIRS were included in the study. Exclusion cri-
teria were as follows: patients who underwent different surgical 
treatments such as ureterorenoscopy (URS), those who had mul-
tiple stones at different locations, and those with active urinary 
tract infection or hypersensitivity to anesthetic drugs. All pa-
tients were informed in detail about the success rates and com-
plications of both treatment methods. The patients’ requests and 
malfunctioning of the devices were factors taken into account 
when choosing the suitable surgical technique.

Stone size and location, intraoperative findings, and postoper-
ative complications were recorded for all patients. Noncontrast 
computed tomography (CT) was used to measure maximum 
stone length defined as stone size. Residual stones were detect-
ed with CT 3 months postoperatively; stones of 4 mm or smaller 
were considered insignificant residues. We evaluated the urine 
culture results of all patients preoperatively. The antibiotic treat-
ment protocol was similar in both groups. Stone size and loca-
tion, operation and fluoroscopy times, postoperative hospital 
stay, analgesic requirements, complications (using the Clavien 
grading system), hemoglobin levels, and SFRs were compared 
between the two groups. All procedures performed in studies 
involving human participants were in accordance with the 1964 
Helsinki Declaration and its later amendments.

Microperc Technique
First, a 6-French (Fr) ureteral catheter was inserted into the 
ureter using a cystoscope in the lithotomy position and fixed 
to the Foley catheter. Then, the patients were placed in the 
prone position. A 16-gauge 4.8 Fr all-seeing needle (PolyDiag-
nost, Pfaffenhofen, Germany) under fluoroscopy was employed 
to access the appropriate calyx of the kidney. After the stone 
was visualized, the inner part of the instrument was removed 
and a three-way connector was attached to the outer part. A 
connector side port was used for irrigation and the telescope 
was inserted through the other side. An optical fiber was in-
serted into the central connector side port, whereas the other 
port was used for the laser probe (Ho: YAG laser device, Quanta 
System, S.p.A., Italy). Generally, 272 μm laser probes were em-
ployed and the energy settings of the device were set to dust 
conditions of 0.8 J energy and 8 Hz frequency instead of frag-
mentation. The foot pedal was used for irrigation. The ureteral 

catheter was usually removed on the first postoperative day. A 
double-J (JJ) stent was inserted if there was a significant stone 
burden or residual stones. The operative time was calculated 
from the time from accessing the collecting duct system to the 
removal of the microperc system from the kidney.

RIRS Technique
Under fluoroscopy guidance, a guidewire (Sensor ™, Boston Sci-
entific, USA) was inserted into the ureter in all patients under 
general anesthesia. The collecting duct system was reached 
using a flexible ureteroscope (7.5 Fr FlexX™ 2, Karl Storz, Tuttlin-
gen, Germany) with a 12 F ureteral access sheath (Flexor®, Cook 
Medical, USA). Ho: YAG laser was applied with a 200 μ laser probe 
and the stones were broken in situ. For lithotripsy, the laser was 
used at a frequency of 0.8–1.5 joules, 10–25 pulses. If necessary, 
a grasper and 2.4 F Zero Tip Nitinol Basket were employed to ma-
nipulate small stone fragments after fragmentation. Fragments 
of about 2 mm or smaller were not broken down any further. Af-
ter the procedure, a fluoroscopy-guided placement of a 4.8 F JJ 
stent or a 5 F ureter catheter was conducted. The ureter catheters 
were used in the following cases: patients who were declared 
stone-free postoperatively or when there were no postoperative 
complications; they were removed on the first postoperative day. 
On the other hand, the JJ stents were placed in patients with pro-
longed operation time or minor ureteral wall damage. The oper-
ative time was calculated from the beginning of the cystoscopy 
procedure to the insertion of the ureter catheter or JJ stent into 
the ureter.

Patients who had no additional complications or complaints in 
both groups were discharged on the first postoperative day.

Statistical Analysis
Statistical analyses were performed using Statistical Package for 
the Social Sciences (SPSS) software, version 20 (IBM SPSS Corp.; 
Armonk, NY, USA). Mann–Whitney U test was utilized for com-
paring the nonparametric values. Pearson’s chi-square test was 
used to compare proportions in different groups. In the power 
analysis using the G-power computer program for lower calyx 
stone subgroups, the large effect size (d:0.8) was detected with a 
power of 80% and an alpha of 0.05. A p value of <0.05 was con-
sidered statistically significant.

RESULTS
The patients’ demographic characteristics are listed in Table 1. 
Age, gender, operation times, laterality, and size and location of 
stones were similar in both groups. The mean fluoroscopy times 
were 91.00±15.99 seconds (sec) and 48.33±11.78 sec in groups 
1 and 2 (p=0.001), respectively. The SFRs were similar in the two 
groups (92.9% vs. 90%, p=1.00, respectively). In the microperc 
group, noncontrast urinary CT detected residual stones in two 
patients had on the third postoperative month; subsequently, 
they underwent re-microperc and became stone-free. On the 
other hand, in the RIRS group, residual fragments were observed 
in 3 patients who became stone-free after the re-RIRS. In group 2, 
JJ stents were inserted in two patients with minimal ureteral wall 
injury (Clavien II) and two patients due to the risk of steinstrasse 
formation, whereas in group 1, JJ stent was placed in one patient 

Main Points:

• We observed that the success and complication rates of 
the microperc and RIRS techniques were similar in patients 
with medium-sized renal stones.

• However, microperc was associated with longer fluorosco-
py time, greater decrease in hemoglobin levels, and longer 
hospital stay.

• Where there is a narrow infundibulopelvic angle, microperc 
is more useful and favored than a flexible ureteroscope be-
cause it provides direct access to low calyx stones.318
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due to the migration of residual stone to the ureter (p=0.354). 
Hemoglobin levels decreased in both groups; however, group 2 
had significantly low levels compared to group 1 (1.47±0.61 g/
dL vs. 0.76±0.31 g/dL, p=0.001, respectively). Postoperative fever 
was observed in four and three patients in the RIRS group and 
the microperc group, respectively (p=1.00), who were treated 
with antipyretics (Clavien I). Two patients in group 1 and one 

patient in group 2 required narcotic analgesics postoperatively 
(p=0.60). The mean hospitalization time was significantly longer 
in the microperc group (50.21±9.62 hours vs. 27.46±7.23 hours, 
p=0.001, respectively). Table 2 summarises the intraoperative 
and postoperative parameters of the study groups.

DISCUSSION
SWL, standard PCNL/miniperc, and RIRS are some treatment 
options for small kidney stones. RIRS and different PCNL sizes 
(mini, ultramini, and microperc) have similar success and com-
plication rates. In this study, we compared the outcomes of ap-
plying microperc and RIRS techniques for treating patients with 
medium-sized kidney stones and observed that their success 
rates were similar. However, microperc was associated with lon-
ger fluoroscopy time, greater decrease in hemoglobin levels, and 
longer hospital stay.

SWL is a popular method due to its noninvasive nature; how-
ever, it has several drawbacks such as requiring many sessions 
and additional procedures to achieve renal stone clearance 
(11). A Cochrane review has reported that PCNL is more ef-
fective than SWL in treating renal stones (12). PCNL and RIRS 
techniques are favored techniques with high success rates, 
but PCNL is more invasive and has a higher complication rate 
(13). Blood loss is one of the PCNL complications and might be 
associated with tract size (14). The use of miniaturized instru-
ments (mini, ultramini, micro, etc.) is starting to be popularized 
to reduce complication rates. Accordingly, microperc, which 
involves a single-step stone fragmentation is applied using an 
optical puncture system for small stones, is speculated to be 
associated with SFRs and the lowest incidence of morbidity in 
selected cases (9).

Table 1. Patient demographics and stone characteristics for 
each group

Microperc  
group

RIRS  
group p

Patients, n 28 30

Mean (SD) age, years 48.75±8.26 48.03±12.20 0.796

Gender, male:female 19:9 20:10 0.923

Mean (SD) stone size, mm 15.07±2.37 15.43±2.50 0.589

Laterality, right:left 15:13 16:14 1.000

Stone location, n 0.865

   Pelvis 11 (39.3%) 14 (46.7%)

   Upper calyx 3 (10.7%) 2 (6.7%)

   Middle calyx 3 (10.7%) 2 (6.7%)

   Lower calyx 11 (39.3%) 12 (52.2%)

p<0.05 values are statistically significant. SD: standard deviation; n: 
number; microperc: micropercutaneous nephrolithotomy; RIRS: retro-
grade intrarenal surgery.

Table 2. Comparison of intraoperative and postoperative variables in the two study groups

Variables Microperc group RIRS group p

Operation time, minutes (mean±SD) 57.60±6.31 56.43±6.08 0.477

Fluoroscopy time, seconds (mean±SD) 91.00±15.99 48.33±11.78 0.001

Intraoperative double-J stenting, n (%) 1 (3.6%) 4 (13.3%) 0.354

Intraoperative complications, n (%)  
Minor ureteral wall injury (Clavien II)

0 (0.0%) 2 (6.7%) 0.492

Postoperative complications, n (%) 8 (28.5%) 5 (16.6%) 0.277

Hematuria (Clavien I) 3 (10.7%) 0 (0.0%) 0.242

Fever (Clavien I) 3 (10.7%) 4 (13.3%) 0.617

Colic pain (Clavien I) 2 (7.1%) 1 (3.3%) 0.605

Hemoglobin drop g/dl (mean±SD) 1.47±0.61 0.76±0.31 0.001

Postoperative narcotic analgesic requirements, n (%) 2 (7.1%) 1 (3.%) 0.605

Hospital stay, hours (mean±SD) 50.21±9.62 27.46±7.23 0.001

Stone-free rates, n (%) 26 (92.9%) 27 (90%) 1.000

p<0.05 values are statistically significant. SD: standard deviation; n: number; microperc: micropercutaneous nephrolithotomy; RIRS: retrograde intrarenal 
surgery.
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In 2010, Desai et al. (9) first described the microperc technique. 
Since then, several case series were conducted on the treat-
ment of 10–20-mm renal stones in both children and adults, 
with approximately 90% SFR and up to 10% complication rates 
(15).

RIRS is an effective and safe surgical management option for 
treating medium-sized kidney stones (<20 mm), which has high 
SFRs and a low risk of major complications (16). Severe bleed-
ing or infection after RIRS is rare. Sabnis et al. reported that SFRs 
after RIRS ranged from 84% to 97% and that the risk of com-
plications for small renal stones was low (17). In Tepeler et al.’s 
study, using microperc in 21 patients with lower pole stones re-
sulted in 85.7% SFR (18). In the current study, SFRs were similar 
in both the groups (92.9% v.s 90%, respectively). Many studies 
have demonstrated that there were no significant differences 
between the two techniques in terms of complications (19-21). 
Cepeda et al. compared the microperc and RIRS procedures and 
found no significant differences for mild and severe complica-
tions (20). In this study, the intraoperative and postoperative 
complications were statistically insignificant between the two 
groups, which is in line with Cepeda et al.’s results. None of the 
patients complained of organ injury or sepsis. Kandemir et al. 
stated that there was no significant difference in hemoglobin 
decrease between the microperc and RIRS groups (22). Alter-
natively, in this study, we observed a significant decrease in he-
moglobin levels in the microperc group, which is in agreement 
with Sabnis et al.’s results (23).

Moreover, in this study, the fluoroscopy time was longer in the 
microperc group than in the RIRS group, which was similar to the 
results of Armağan et al. and Kandemir et al. (19, 22). All-seeing 
needle access was applied to the renal unit under fluoroscopic 
guidance, leading to prolonged fluoroscopy time, which is a dis-
advantage of the microperc procedure.

Furthermore, the mean operative time was similar in both the 
groups, agreeing with the findings of Kandemir et al. and Sabnis 
et al. (22, 23).

In the RIRS group, the JJ stent was placed in two patients due to 
the risk of steinstrasse and in two patients for minimal ureteral 
wall injury, whereas in the microperc group, it was inserted in 
one patient due to the migration of residual stone to the ure-
ter. However, no significant differences were observed between 
the two groups. These findings were in line with the findings of 
Cepeda et al. and Kandemir et al. (20, 22).

Two patients in the microperc group and one patient in the RIRS 
group required narcotic analgesics postoperatively. Additionally, 
Sabnis et al. reported that the mean requirement for postopera-
tive narcotic analgesia was higher in the microperc group (23).

In our study, the mean hospitalization time was longer in the 
microperc group than that in the RIRS group that is similar to 
Armağan et al. and Kandemir et al. studies (19, 22). Since the in-
cidence of complications associated with bleeding was higher 
in the microperc group, the length of hospital stay was longer. 

However, in terms of hospital stay, these findings were not simi-
lar to those in Cepeda et al. and Bağcıoğlu et al. studies (20, 21).
The number of patients with lower calyx stones was low in both 
groups; as a result, subgroup analyses for lower calyx stones were 
conducted. Where there is a narrow infundibulopelvic angle, mi-
croperc is more useful and favored than a flexible ureteroscope 
because it provides direct access to low calyx stones; besides, it is 
preferred over RIRS in the case of the ureteral strictures or narrow 
ureters.

The retrospective nature and small sample size were the main 
limitations of this study. To obtain more accurate results, multi-
centre studies with large numbers of patients are warranted.

CONCLUSION
Both techniques had high success rates and low complication 
rates The microperc technique is an effective and reliable man-
agement option for renal stones smaller than 2 cm. However, 
this method has major disadvantages, such as prolonged hospi-
tal stay, longer fluoroscopy times, and more hemoglobin drops. 
Therefore, prospective controlled studies with large sample sizes 
are required to confirm these results.

Ethics Committee Approval: N/A

Informed Consent: N/A

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept - O.B.; Design - F.K., O.B.; Supervision - 
S.R., T.Ş.; Resources - O.B., M.K.D.; Materials - B.T.D.; Data Collection and/or 
Processing - O.B., B.T.D.; Analysis and/or Interpretation - F.K., M.K.D., T.Ş., 
S.R., O.B.; Literature Search - O.B., M.K.D., F.K.; Writing Manuscript - O.B., 
F.K.; Critical Review - T.Ş., S.R.

Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure: The authors declared that this study has received 
no financial support.

REFERENCES
1. Türk C, Petřík A, Sarica K, Seitz C, Skolarikos A, Straub M, et al. EAU 

Guidelines on Interventional Treatment for Urolithiasis. Eur Urol 
2016; 69: 475-82. [Crossref]

2. Giusti G, Proietti S, Peschechera R, Taverna G, Sortino G, Cindolo L, 
et al. Sky is no limit for ureteroscopy: extending the indications and 
special circumstances. World J Urol 2015; 33: 309-14. [Crossref]

3. Van Cleynenbreugel B, Kılıç Ö, Akand M. Retrograde intrarenal sur-
gery for renal stones - Part 1. Turk J Urol 2017; 43: 112-21. [Crossref]

4. Ising S, Labenski H, Baltes S, Khaffaf A, Thomas C, Wiesner C. Flexible 
Ureterorenoscopy for Treatment of Kidney Stones: Establishment as 
Primary Standard Therapy in a Tertiary Stone Center. Urol Int 2015; 
95: 329-35. [Crossref]

5. Javanmard B, Kashi AH, Mazloomfard MM, Ansari Jafari A, Arefanian 
S. Retrograde Intrarenal Surgery Versus Shock Wave Lithotripsy for 
Renal Stones Smaller Than 2 cm: A Randomized Clinical Trial. Urol J 
Oct 2016; 13: 2823-8.

6. Fernström I, Johansson B. Percutaneous pyelolithotomy. A new ex-
traction technique. Scand J Urol Nephrol 1976; 10: 257-9. [Crossref]

7. de la Rosette J, Assimos D, Desai M, Gutierrez J, Lingeman J, Scarpa R, 
et al. The Clinical Research Office of the endourological society per-320

Barut et al. Microperc and RIRS Technique in the Management of Renal Stones Eur J Ther 2020; 26(4): 317-21

https://doi.org/10.1016/j.eururo.2015.07.041
https://doi.org/10.1007/s00345-014-1305-6
https://doi.org/10.5152/tud.2017.03708
https://doi.org/10.1159/000439574
https://doi.org/10.1080/21681805.1976.11882084


cutaneous nephrolithotomy global study: Indications, complications, 
and outcomes in 5803 patients. J Endourol 2011; 25: 11-7. [Crossref]

8. Mishra S, Sharma R, Garg C, Kurien A, Sabnis R, Desai M. Prospective 
comparative study of miniperc and standard PNL for treatment of 1 
to 2 cm size renal stone. BJU Int 2011; 108: 896-9. [Crossref]

9. Desai MR, Sharma R, Mishra S, Sabnis RB, Stief C, Bader M. Single 
step percutaneous nephrolithotomy (microperc): the initial clinical 
report. J Urol 2011; 186: 140-5. [Crossref]

10. Ganpule A, Chhabra JS, Kore V, Mishra S, Sabnis R, Desai M. Factors 
predicting outcomes of micropercutaneous nephrolithotomy: re-
sults from a large single-centre experience. BJU Int 2016; 117: 478-
83. [Crossref]

11. El-Nahas AR, Ibrahim HM, Youssef RF, Sheir KZ. Flexible ureterore-
noscopy versus extra corporeal shock wave lithotripsy for treat-
ment of lower pole stones of 10-20 mm. BJU Int 2012; 110: 898-902. 
[Crossref]

12. Ansari MS, Gupta NP, Hemal AK, Dogra PN, Seth A, Aron M, et al. 
Spectrum of stone composition: Structural analysis of 1050 upper 
urinary tract calculi from northern India. Int J Urol 2005; 12: 12-6. 
[Crossref]

13. Donaldson JF, Lardas M, Scrimgeour D, Stewart F, MacLennan S, Lam 
TB, et al. Systematic review and meta-analysis of the clinical effec-
tiveness of shock wave lithotripsy, retrograde intrarenal surgery 
and percutaneous nephrolithotomy for lower-pole renal stones. Eur 
Urol 2015; 67: 612-6. [Crossref]

14. ChengF, Yu W, Zhang X, Yang S, Xia Y, Ruan Y. Minimally invasive tract 
in percutaneous nephrolithotomy for renal stones. J Endourol 2010; 
24: 1579-82. [Crossref]

15. Pérez-Fentes D, Blanco-Gómez B, García-Freire C. Micropercutane-
ous nephrolithotomy. A new therapeutic option for pediatric renal 
lithiasis. Actas Urol Esp 2014; 38: 483-7. [Crossref]

16. Geraghty R, Abourmarzouk O, Rai B, Biyani CS, Rukin NJ, Somani BK. Ev-
idence for Ureterorenoscopy and Laser Fragmentation (URSL) for Large 
Renal Stones in the Modern Era. Curr Urol Rep 2015; 16: 54. [Crossref]

17. Sabnis RB, Jagtap J, Mishra S, Desai M. Treating renal calculi 1-2 cm 
in diameter with mini percutaneous or retrograde intrarenal sur-
gery: A prospective comparative study. BJU Int 2012; 110: E 346-9. 
[Crossref]

18. Tepeler A, Armagan A, Sancaktutar AA, Silay MS, Penbegul N, Ak-
man T, et al. The role of microperc in the treatment of symptomatic 
lower pole renal calculi. J Endourol 2013; 27: 13-8. [Crossref]

19. Armagan A, Karatag T, Buldu I, Tosun M, Basibuyuk I, Istanbulluoglu 
MO, et al. Comparison of flexible ureterorenoscopy and microper-
cutaneous nephrolithotomy in the treatment form oderately size 
lower-pole stones. World J Urol 2015; 33: 1827-31. [Crossref]

20. Cepeda M, Amo’n JH, Mainez JA, De LCB, Rodrı’guez V, Alonso D, et 
al. Retrograde intrarenal surgery and micro-percutaneous nephro-
lithotomy for renal lithiasis smaller than 2 cm. Actas Urol Esp 2017; 
41: 516-21. [Crossref]

21. Bagcioglu M, Demir A, Sulhan H, Karadag MA, Uslu M, Tekdogan 
UY. Comparison of flexible ureteroscopy and micropercutaneous 
nephrolithotomy in terms of cost-effectiveness: analysis of 111 pro-
cedures. Urolithiasis 2016; 44: 339-44. [Crossref]

22. Kandemir A, Guven S, Balasar M, Sonmez MG, Taskapu H, Gurbuz 
R. A prospective randomized comparison of micropercutaneous 
nephrolithotomy (Microperc) and retrograde intrarenal surgery 
(RIRS) for the management of lower pole kidney stones. World J Urol 
2017; 35: 1771-6. [Crossref]

23. Sabnis RB, Ganesamoni R, Doshi A, Ganpule AP, Jagtap J, Desai MR. 
Micropercutaneous nephrolithotomy (microperc) vs retrograde in-
trarenal surgery for the management of small renal calculi: a ran-
domized controlled trial. BJU Int 2013; 112: 355-61. [Crossref]

Barut et al. Microperc and RIRS Technique in the Management of Renal StonesEur J Ther 2020; 26(4): 317-21

321

https://doi.org/10.1089/end.2010.0424
https://doi.org/10.1111/j.1464-410X.2010.09936.x
https://doi.org/10.1016/j.juro.2011.03.029
https://doi.org/10.1111/bju.13263
https://doi.org/10.1111/j.1464-410X.2012.10961.x
https://doi.org/10.1111/j.1442-2042.2004.00990.x
https://doi.org/10.1016/j.eururo.2014.09.054
https://doi.org/10.1089/end.2009.0581
https://doi.org/10.1016/j.acuro.2014.02.010
https://doi.org/10.1007/s11934-015-0529-3
https://doi.org/10.1111/j.1464-410X.2012.11089.x
https://doi.org/10.1089/end.2012.0422
https://doi.org/10.1007/s00345-015-1503-x
https://doi.org/10.1016/j.acuro.2017.02.003
https://doi.org/10.1007/s00240-015-0828-7
https://doi.org/10.1007/s00345-017-2058-9
https://doi.org/10.1111/bju.12164

