
 

Received: June 11, 2026 - Accepted: July 28, 2026 - Published online: July 31, 2026 

S
y

st
em

at
ic

 R
ev

ie
w

 

narra R 

C
o

p
y

ri
g

h
t:

 ©
 2

0
26

 b
y 

th
e 

au
th

o
rs

. 
T

h
is

 i
s 

an
 o

p
en

 a
cc

es
s 

ar
ti

cl
e 

d
is

tr
ib

u
te

d
 u

n
d

er
  

th
e 

te
rm

s 
an

d
 c

o
n

d
it

io
n

s 
o

f 
th

e 
C

C
 B

Y
-N

C
 4

.0
. 

Systematic Review 

Repositioning lower pole stones prior to 
lithotripsy in retrograde intrarenal surgery 
as a strategy to enhance stone free rate: A 
systematic review, meta-analysis, and meta-
regression 

Teuku F. Duta1*, Meulu Alina1, Muhammad A. Naufal1 and Rafie Nusair1 

1School of Medicine, Faculty of Medicine, Universitas Syiah Kuala, Banda Aceh, Indonesia 
 
*Corresponding author: faisduta@gmail.com  

Abstract 
Lower pole stones (LPS) are associated with the difficulty to achieve a total stone-free rate 

(SFR) of any location in the urinary tract. Several studies have suggested that the 

repositioning of LPS in Retrograde Intrarenal Surgery (RIRS) could improve the SFR. 

Thus, the aim of this systematic review was to assess the efficacy of the LPS repositioning 

prior to lithotripsy in retrograde intrarenal surgery. A systematic search was conducted 

across five databases (PubMed, Scopus, Embase, Web of Science, and Scilit) to identify 

studies available up to August 1, 2023. Studies were included if they reported the 

repositioning of LPS before lithotripsy versus in-situ lithotripsy. Quality assessment was 

carried out using ‘Cochrane Risk of Bias 2.0’ and ‘Newcastle Ottawa Scale’ depending on 

the study design. Meta-analyses and meta-regression analyses were performed using 

random-effects models to account for between-study heterogeneity. Pooled effect 

estimates were expressed as odds ratios (ORs) or standardized mean differences (SMDs), 

together with their corresponding 95% confidence intervals (95% CIs). Pooled analysis of 

seven studies (n=496 patients) suggested that the repositioning LPS significantly 

improved SFR (7 studies; OR: 3.40; 95%CI: 1.86–6.22; p<0.001). The SFR increased from 

79% (95%CI: 72–86%) to 95% (95%CI: 92–98%) when the repositioning was performed. 

The incidence of complications did not differ significantly between the experimental and 

control groups (4 studies; OR: 1.87; 95%CI: 0.90–3.30; p=0.11). Nonetheless, patients in 

the experimental group received longer operative time (3 studies; SMD=1.36; 95%CI: 0.3–

2.42; p<0.001). Meta-regression suggested that SFR was not dependent on age, gender, 

stone size, and follow-up duration (all p>0.05). In conclusion, repositioning the lower pole 

stone before lithotripsy during RIRS yields better results than in-situ lithotripsy, despite 

the extended duration of the operative procedure. 

Keywords: Lower pole stones, ureteroscopy, retrograde intrarenal surgery, stone-free 

rate, lithotripsy 

Introduction 

Kidney stones may present with renal colic, flank pain, hematuria, urinary tract infection, 

urinary obstruction, urinary retention, or hydronephrosis [1]. Individuals with this condition face 

an increased risk of developing chronic kidney diseases [2], end-stage renal disease [3], diabetes, 

hypertension, and cardiovascular diseases [4], all of which can significantly and negatively affect 

their quality of life. Over the past four decades, there has been a significant rise in the global 
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prevalence of kidney stones, particularly in regions like Asia, Europe, and North America [5,6]. 6 

This pathologic condition has been recognized as a serious challenge to global health by imposing 

a significant financial burden on healthcare systems [7,8]. 

This challenge becomes more evident when dealing with lower pole stones (LPS), which 

occupy for 35% of all kidney cases [9]. Kidney stones can be classified according to their 

anatomical location as upper-, middle-, or lower-pole stones. Among these, lower-pole stones are 

associated with the lowest stone-free rate (SFR). Consequently, patients may require multiple 

interventions and prolonged hospitalization, resulting in an increased financial burden [9]. The 

reduced SFR is primarily attributed to the difficulty in accessing the inferior renal calyx, which, 

in turn, makes it challenging to eliminate stone fragments even after stone fragmentation 

procedures have been performed [10]. 

Several treatment modalities are available for LPS, including minimally invasive retrograde 

intrarenal surgery (RIRS), non-invasive extracorporeal shock wave lithotripsy (ESWL), and 

percutaneous nephrolithotomy (PCNL), which can be performed using several variants, including 

mini-, ultra-mini-, micro-, and super-mini PCNL. Owing to the limited spontaneous clearance of 

stone fragments from the lower pole, ESWL is generally not recommended for lower pole stones, 

particularly when stone size exceeds 20 mm [11]. Compared with PCNL, RIRS is often preferred 

because it is less invasive, requires a shorter hospital stay, and is associated with fewer 

complications [12]. However, its SFR may be lower than that achieved with PCNL, and its overall 

efficacy may therefore be inferior in some cases [12]. 

To improve the SFR following RIRS, stones may be relocated from the lower pole to the 

upper or interpolar calyx before fragmentation [13,14]. This technique has been reported to 

increase the SFR from 74% to 95% [13,14]. However, one study reported no significant 

improvement in the SFR following stone relocation [15]. Given these conflicting findings, this 

systematic review and meta-analysis aimed to comprehensively evaluate the effectiveness of 

repositioning LPS during RIRS in improving the SFR. 

Methods 

Literature searching and selection 

The literature search was conducted in PubMed, Scopus, Embase, Web of Science, and Scilit to 

identify studies published and indexed up to August 1, 2023. The combination of keywords is 

presented in Table 1. Eligibility criteria were defined using the PICOS framework: population 

(P), patients with LPS; intervention (I), stone repositioning before lithotripsy; comparator (C), 

in-situ lithotripsy; outcome (O), SFR; and study design (S), interventional or observational 

studies. Only studies published in English or Indonesian were included. Study identification, 

screening, and selection were reported in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines [16]. Records were managed and 

screened using Mendeley. Two reviewers (R.N. and M.A.N.) independently screened and selected 

the studies. Any disagreements were resolved through discussion and reassessment of the 

relevant articles until consensus was reached. 

Table 1. Search strategy uniquely designed for each database 

Database Keywords 
PubMed (“retrograde intrarenal surgery” OR RIRS OR ureteroscopy OR ureterorenoscopy) AND 

("kidney stone" OR "renal calculi" OR nephrolithiasis) 
Scopus TITLE-ABS ( ( "retrograde intrarenal surgery" OR rirs OR ureteroscopy OR 

ureterorenoscopy ) AND ( "kidney stone" OR "renal calculi" OR nephrolithiasis ) ) 
Embase ('retrograde intrarenal surgery':ti,ab OR rirs:ti,ab OR ureteroscopy:ti,ab OR 

ureterorenoscopy:ti,ab) AND ('kidney stone':ti,ab OR 'renal calculi':ti,ab OR 
nephrolithiasis:ti,ab) 

Web of 
science 

(TI=(("retrograde intrarenal surgery" OR rirs OR ureteroscopy OR ureterorenoscopy) 
AND ("kidney stone" OR "renal calculi" OR nephrolithiasis))) OR AB=(("retrograde 
intrarenal surgery" OR rirs OR ureteroscopy OR ureterorenoscopy) AND ("kidney 
stone" OR "renal calculi" OR nephrolithiasis)) 

Scilit [Title, Abstract, Keywords]: (“retrograde intrarenal surgery” OR RIRS OR ureteroscopy 
OR ureterorenoscopy) AND ("kidney stone" OR "renal calculi" OR nephrolithiasis) 
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Data extraction 

Two reviewers (R.N. and M.A.N.) independently extracted data from the included studies using 

a standardized data-extraction form. The extracted information included the first author, year of 

publication, country, study design, sample size, participant demographics (age and sex), stone 

characteristics (stone size and stone density), duration of follow-up, and risk-of-bias assessment. 

Outcome data extracted comprised the SFR, operative time, and postoperative complications. For 

dichotomous outcomes, the numbers of events and total participants in each group were 

extracted, whereas for continuous outcomes, the mean and standard deviation (SD) were 

recorded. When continuous data were reported as medians with ranges or interquartile ranges, 

they were converted to estimated means and SDs using a previously published method [17]. Any 

discrepancies between the reviewers were resolved through discussion and re-examination of the 

original articles until consensus was reached. 

Quality appraisal 

The risk of bias in randomized controlled trials (RCTs) was assessed using the revised Cochrane 

Risk of Bias tool (RoB 2), which evaluates five domains: bias arising from the randomization 

process, bias due to deviations from the intended interventions, bias due to missing outcome data, 

bias in outcome measurement, and bias in the selection of the reported result [18]. Each domain 

and the overall risk of bias were classified as low risk, some concerns, or high risk. 

Observational studies were assessed using the Newcastle–Ottawa Scale (NOS) or an 

appropriately modified version, as applicable to the study design. The NOS evaluates study 

quality across three domains: selection of participants, comparability of study groups, and 

ascertainment of the outcome. Three reviewers (T.F.D., M.A., and R.N.) independently performed 

the assessments. Any disagreements were resolved through discussion and reassessment of the 

relevant study until consensus was reached. 

Quantitative data analysis 

Statistical analyses were performed using Review Manager version 5.4.1 (The Cochrane 

Collaboration, Copenhagen, Denmark), jamovi version 2.3.21 (The jamovi project, Sydney, 

Australia), and Comprehensive Meta-Analysis version 3 (Biostat, Inc., Englewood, NJ, USA). 

Dichotomous outcomes were summarized as pooled odds ratios (ORs), whereas continuous 

outcomes were summarized as standardized mean differences (SMDs), with corresponding 95% 

confidence intervals (CIs). Random-effects models were used for the primary meta-analyses to 

account for anticipated between-study heterogeneity, with the DerSimonian–Laird method used 

to estimate the between-study variance. For pooled proportions of stone-free outcomes, the 

Freeman–Tukey double-arcsine transformation was applied, and the resulting estimates were 

back-transformed to the original proportion scale. A two-sided p-value of <0.05 was considered 

statistically significant for pooled effect estimates and meta-regression analyses. 

Statistical heterogeneity was assessed using Cochran’s Q test and quantified using the I2 statistic. 

Heterogeneity was considered substantial when I2 was ≥50%, whereas a Q-test p-value of <0.10 

was considered indicative of statistically significant heterogeneity [18]. Sensitivity analysis was 

performed by excluding studies judged to have a high risk of bias. Random-effects meta-

regression analyses were conducted to examine whether age, male-to-female ratio, stone size, and 

follow-up duration moderated the treatment effect. Publication bias was assessed visually using 

funnel plots when at least 10 studies were available for an outcome. 

Results 

Selected studies and their characteristics 

A total of 7,412 records were identified through the database searches, of which 3,090 duplicates 

were removed. After title and abstract screening, 4,293 records were excluded, leaving 29 reports 

for full-text assessment. Of these, 18 were excluded because they were irrelevant to the review 

question, two lacked a control group, and two were review articles. Consequently, seven studies 

were included in both the qualitative and quantitative syntheses. The study-selection process is 

presented in the PRISMA flow diagram (Figure 1). 
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Figure 1. PRISMA flow diagram for the screening and selection process. 

Characteristics of included studies 

Characteristics of the seven included studies are presented in Table 2. The studies were reported 

from the USA [14,19-22], Nepal [15], and Turkey [23]. Five studies were randomized control trials 

[14,21-24] and two studies were cohort [19,20]. The total number of participants was 496, with 

224 in the displacement group and 272 in the control group. Among these studies, the average 

age of participants ranged from 32.88 to 62.2 years and had stone size <20 mm located in the 

lower pole. Three studies followed up the SFR in the one-month post-operative [14,21,22], one 

study in two months [19], two studies in three months [20,24], and one study did not report the 

follow-up time [23]. 

Quality of included studies 

The quality assessment indicated that the majority of both RCTs and cohort studies had a low risk 

of bias, with the exception of two studies [22,23]. According to the RoB 2.0 criteria, three studies 

were deemed to have a low risk of bias across all domains [14,21,24]. However, two studies were 

identified as having a high risk of bias, mainly due to concerns in various domains, such as 

deviations from the intended intervention, missing outcome data, and selective reporting [22,23]. 

The NOS quality assessment also confirmed the high quality of the two cohort studies that were 

included in the analysis [19,20]. The detail version of the quality assessment has been presented 

in Figure 2 and Table 3. 

Records identified from: 

• PubMed (n=2,602) 
• Scopus (n=1,137) 

• Embase (n=1,633) 

• Web of Science (n=1,460) 
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Duplicate records removed 
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Records screened by title and abstract 
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(n=29) 
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relevance (n=4,293) 
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Table 2. Characteristics of the included study 

Author, years Country Study design Study characteristics Risk of bias 
Variables Experimental Control 

Yaghoubian et al., 2023 [14] USA RCT n  62  62 Low risk 
Age (y.o) 57.07±2.79 58±4.73 
M/F 39/30 30/39 
Stone size (mm) 5.82±0.49  5.5±0.42  
Stone density (HU) 928.58± 126.02 869.71± 131.94 
Follow up 1 Month 1 Month 

Shrestha et al., 2023 [24] Nepal RCT n  33 35 Low risk 
Age (y.o) 42±13.3 32.88±12.03 
M/F 26/7 22/13 
Stone size (mm) 11.98±3.18 11.74±3.12 
Stone density (HU) 1102.97± 279.04 966.42±326.23 
Follow up 3 Months 3 Months 

Schuster et al., 2002 [19] USA Cohort n  19 59 Low risk 
Age (y.o) 53.2 46.6 
M/F 12/7 32/27 
Stone size (mm) 10.3  8  
Stone density (HU) NR NR 
Follow up 2 Months 2 Months 

Kourambas et al., 2000 [20] USA Cohort n  10 26 Low risk 
Age 43.6 43.6 
M/F 24/12 24/12 
Stone size (mm) 7  7  
Stone density (HU) NR NR 
Follow up 3 Months 3 Months 

Gallante et al., 2020 [21] USA RCT n  39 29 Low risk 
Age (y.o) 62.2± 3.26 57± 5.92 
M/F 17/22 8/21 
Stone size (mm) 13.4± 2.32  10.36± 1.23  
Stone density (HU) NR NR 
Follow up 1 Month 1 Month 

Gallante et al., 2019 [22] USA RCT n  32 28 High risk 
Age (y.o) 59.06±11.7 54.54±18.3 
M/F 17/15 8/20 
Stone size (mm) 14.2 14.61 
Stone density (HU) NR NR 
Follow up 1 Month 1 Month 

Sarica et al., 2011 [23] Turkey RCT n  29 33 High risk 
Age (y.o) NR NR 
M/F NR NR 
Stone size (mm) NR NR 
Stone density (HU) NR NR 
Follow up NR NR 

HU: hounsfield unit; M/F: male/female; NR: not reported; RCT: randomized controlled trials 
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Figure 2. Traffic plot risk of bias of included RCT. 

Table 3. The result of the Newcastle-Ottawa Scale in cohort studies 

Author, year Selection of 
cohorts 

Comparability of 
cohorts 

Outcome Total score 

A B C D E F G H 
Kourambas et al., 2002 [20] ☆ ☆ ☆ ☆ ☆ ☆ ☆ ☆ 8 

Schuster et al., 2002 [19] ☆ ☆ ☆ ☆ ☆ ☆ ☆ ☆ 8 

A: representativeness of the exposed cohort; B: selection of the non-exposed cohort; C: ascertainment of 
exposure; D: demonstration that outcome of interest was not present at start of study; E: comparability of 
cohorts on the basis of the design or analysis; F: assessment of outcome; G: was follow up long enough for 
outcomes to occur; H: adequacy of follow up of cohort. 

Effects of stone repositioning on stone-free rate 

The pooled analysis showed that stone repositioning before fragmentation was associated with a 

significantly higher SFR than in situ lithotripsy (OR: 3.40; 95%CI: 1.86–6.22; p<0.001). No 

statistical heterogeneity was observed across the included studies (I2=0%; Cochran’s Q p=0.74) 

(Figure 3). After excluding two studies judged to have a high risk of bias, the association 

remained statistically significant and the pooled effect estimate increased slightly to OR:3.87 

(95%CI: 1.99–7.53) (Figure 4). The pooled stone-free proportions were 95% (95%CI: 92–98%) 

in the stone-repositioning group and 79% (95%CI: 72–86%) in the in-situ lithotripsy group 

(Figure 5). 

 

 

Figure 3. Forest plot comparing the stone-free rate between stone repositioning before 
fragmentation and in situ lithotripsy across all included studies. 
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Figure 4. Forest plot comparing the stone-free rate after excluding studies judged to have a high 
risk of bias. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5. Forest plot proportion of stone free rate in experimental group (A) and control group 
(B). 

Effects of stone repositioning on operative time 

The pooled comparison of operative time between lithotripsy with prior stone repositioning and 

in situ lithotripsy is presented in Figure 6. Stone repositioning before fragmentation was 

associated with a significantly longer operative time than in situ lithotripsy (SMD=1.36; 95%CI: 

0.30–2.42; p=0.01). However, the heterogeneity was high (I2=93%, p<0.001), indicating the 

operative time was different in each study. The two remaining studies, which could not be 

included in the meta-analysis because of incomplete outcome data, also reported longer operative 

times in the stone-repositioning group than in the in-situ lithotripsy group. 

 

A 

B 
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Figure 6. Forest plot comparing operative time between stone repositioning before fragmentation 
and in situ lithotripsy. 

Complications 

Four studies reported complications; however, one study (Kourambas et al. [20]) reported no 

complications in either group and was therefore not included in the pooled analysis because the 

treatment effect was not estimable. The pooled analysis showed no statistically significant 

difference in complication rates between stone repositioning and in situ lithotripsy (OR: 1.87; 

95%CI: 0.87–3.98) (Figure 7). The complications reported in the remaining studies were 

predominantly Clavien–Dindo grade I–II events, including fever, flank pain, and urinary 

retention, with no significant between-group differences. 

 

 

Figure 7. Forest plot comparing complication rates between stone repositioning before 
fragmentation and in situ lithotripsy. Kourambas et al. [20] reported zero complications in both 
groups; therefore, the study-specific effect estimate was not estimable and was excluded from the 
pooled odds ratio. 

Meta-regression 

The results of meta-regression analyses performed to examine the moderator effect of age, male-

to-female ratio, stone size, and follow-up duration are presented in Figure 8. None of these 

study-level characteristics was significantly associated with the treatment effect (all p>0.05). 

Publication bias 

Publication bias was not assessed because fewer than 10 studies were available for the primary 

outcome. Visual inspection of funnel plots and formal statistical tests for publication bias are 

considered unreliable when the number of included studies is small; therefore, no publication 

bias analysis was performed. 

Discussion 
This is the first meta-analysis comparing stone repositioning before fragmentation with in-situ 

lithotripsy for lower-pole stones. The findings demonstrate that stone repositioning during 

retrograde intrarenal surgery significantly improves the stone-free rate compared with in-situ 

lithotripsy. The pooled stone-free proportion in the stone-repositioning group was 95% (95% CI: 

92–98%), indicating a high likelihood of complete stone clearance following the procedure. This 

improvement could be attributed to the potential return of residual fragments to the lower pole 

during in-situ procedures, leading to reduced stone-free rates [14]. Moreover, repositioning offers 

advantages such as enhanced visualization and stone residue retrieval, contributing to 

comprehensive treatment [24].  

 

 

 



 Duta et al. Narra Review 2026; 2 (2): e36 - http://doi.org/10.52225/narrarev.v2i2.36 

Page 9 of 12 

S
y

st
em

at
ic

 R
ev

ie
w

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 
Figure 8. Bubble plot for the correlations of age (A), male-to-female ratio (B), stone size (C), 
follow up (D) with the efficacy of repositioning RIRS in lower pole kidney stone management, 
respectively. 

A notable increase in operating time was observed in repositioning before lithotripsy 

compared to in-situ procedures. Stone size variations and the complexity of stone retrieval may 

influence this difference [25]. Indeed, no statistical significance in the context of complications 

in both groups, some complications were found during the procedures [14,19,24]. Previous 

reports have revealed potential complications such as fever, flank pain, urinary retention, and 

hospital readmission [14,19,24]. Even though the adverse event is limited to Clavien I and II 

which are mild and moderate complications [26], clinicians have to be careful with these possible 

side effects.  

Previous meta-analyses have compared PCNL and RIRS as a management of lower pole 

stones. The result showed that PCNL has a significantly higher SFR of that than RIRS [12,27]. 

However, in those studies the repositioning before lithotripsy in the RIRS procedure was not 

performed, consequently necessitating a further investigation to evaluate and compare the 

efficacy and safety between RIRS with prior stone repositioning and PCNL as the most effective 

management of lower pole stones. With the present data on the benefits of RIRS with prior stone 

repositioning, the approach can be highly considered, especially when other options such as 

PCNL is not available due to facilities and expertise lacking. Regardless, the decision to reposition 

should consider stone characteristics, calyceal anatomy, surgeon experience, expected procedural 

complexity, and the patient’s ability to tolerate a longer intervention.  

Previous meta-analyses comparing PCNL and RIRS for the management of lower-pole 

stones have consistently shown that PCNL achieves significantly higher stone-free rates than 

conventional RIRS [12,27]. However, the RIRS procedures evaluated in those studies did not 

routinely incorporate stone repositioning before lithotripsy. Given the substantial improvement 

in stone-free rates observed with prior stone repositioning in the present meta-analysis, future 

studies should directly compare RIRS with stone repositioning and PCNL to determine their 

relative efficacy and safety. The current findings suggest that stone repositioning may enhance 

the effectiveness of RIRS and could represent a practical strategy, particularly in settings where 

PCNL is unavailable. Nevertheless, the decision to perform stone repositioning should be 

A B 

C D 
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individualized, taking into account stone characteristics, calyceal anatomy, surgeon experience, 

procedural complexity, and the patient's ability to tolerate a longer operative time. 

The main limitation of the evidence synthesis in this systematic review is the inclusion of 

only seven studies. The studies also varied in design, stone characteristics, operative techniques, 

definitions and timing of stone-free assessment, imaging methods, and follow-up duration. Two 

studies had a high risk of bias, although their exclusion did not materially change the primary 

result. Incomplete reporting restricted the operative-time and complication analyses, and 

publication bias could not be assessed because fewer than 10 studies were available. In addition, 

the meta-regression analyses were underpowered and based on study-level data, limiting 

conclusions about potential moderators. Future studies should adopt standardized definitions 

and imaging protocols for stone-free status, report operative and complication outcomes 

consistently, and use adequately powered prospective or randomized designs with longer follow-

up. Comparative studies should also assess retreatment, recurrence, patient-reported outcomes, 

resource use, and cost-effectiveness to determine the broader clinical value of stone repositioning. 

Conclusions 
Stone repositioning before lithotripsy during RIRS was associated with a higher stone-free rate 

than in situ lithotripsy, with a pooled stone-free proportion of 95%. However, it is worth noting 

that the stone repositioning also significantly prolonged operative time. No significant difference 

in complication rates was observed. However, the findings should be interpreted cautiously 

because of the limited number of studies, methodological variability, and scarcity of real-world 

evidence. Further prospective and real-world studies should compare repositioning-assisted 

RIRS with other viable treatments for lower-pole stones, particularly PCNL and ESWL, to clarify 

its relative effectiveness, safety, and clinical applicability. 

Acknowledgment 

None. 

Competing interests 

All the authors declare that there are no conflicts of interest. 

Funding 

This study received no external funding. 

Underlying data 

No new data were generated in this study.  

Declaration of artificial intelligence use 

This study used the artificial intelligence (AI) tool ChatGPT (OpenAI, San Francisco, CA, USA) 

for technical writing assistance, including improvements to grammar, language, clarity, and 

manuscript structure. The authors read and critically reviewed all AI-assisted content to ensure 

the integrity and reliability of the manuscript. All final decisions, interpretations, and conclusions 

presented in this article were made solely by the authors. 

How to cite  
Duta TF, Alina M, Naufal MA, Nusair R. Repositioning lower pole stones prior to lithotripsy in 

retrograde intrarenal surgery as a strategy to enhance stone free rate: A systematic review, meta-

analysis, and meta-regression. Narra Rev 2026; 2 (2): e36 - http://doi.org/10.52225/ 

narrarev.v2i2.36.  

References 
1.  Sigurjonsdottir VK, Runolfsdottir HL, Indridason OS, Palsson R, Edvardsson VO. Impact of nephrolithiasis on kidney 

function. BMC Nephrology [Internet]. 2015 [cited 2023 Sep 20];16. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4551564/ 

http://doi.org/10.52225/narrarev.v2i2.36
http://doi.org/10.52225/narrarev.v2i2.36


 Duta et al. Narra Review 2026; 2 (2): e36 - http://doi.org/10.52225/narrarev.v2i2.36 

Page 11 of 12 

S
y

st
em

at
ic

 R
ev

ie
w

 

2.  El-Zoghby ZM, Lieske JC, Foley RN, Bergstralh EJ, Li X, L. Joseph Melton III, et al. Urolithiasis and the Risk of ESRD. 

Clinical Journal of the American Society of Nephrology : CJASN. 2012 Sep 9;7(9):1409.  

3.  Alelign T, Petros B. Kidney Stone Disease: An Update on Current Concepts. Advances in Urology [Internet]. 2018 [cited 

2023 Sep 20];2018. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5817324/ 

4.  Rule AD, Roger VL, Melton LJ, Bergstralh EJ, Li X, Peyser PA, et al. Kidney Stones Associate with Increased Risk for 

Myocardial Infarction. J Am Soc Nephrol. 2010 Oct;21(10):1641–4.  

5.  Liu Y, Chen Y, Liao B, Luo D, Wang K, Li H, et al. Epidemiology of urolithiasis in Asia. Asian Journal of Urology. 2018 

Oct;5(4):205.  

6.  Aune D, Mahamat-Saleh Y, Norat T, Riboli E. Body fatness, diabetes, physical activity and risk of kidney stones: a 

systematic review and meta-analysis of cohort studies. European Journal of Epidemiology. 2018;33(11):1033.  

7.  Hyams ES, Matlaga BR. Economic impact of urinary stones. Transl Androl Urol. 2014 Sep;3(3):278–83.  

8.  Romero V, Akpinar H, Assimos DG. Kidney Stones: A Global Picture of Prevalence, Incidence, and Associated Risk 

Factors. Rev Urol. 2010;12(2–3):e86–96.  

9.  What is the stone-free rate following flexible ureteroscopy for kidney stones? | Nature Reviews Urology [Internet]. [cited 

2023 Sep 20]. Available from: https://www.nature.com/articles/nrurol.2015.74 

10.  Tiselius HG, Ackermann D, Alken P, Buck C, Conort P, Gallucci M, et al. Guidelines on urolithiasis. Eur Urol. 2001 

Oct;40(4):362–71.  

11.  Geraghty R, Burr J, Simmonds N, Somani BK. Shock wave lithotripsy outcomes for lower pole and non-lower pole 

stones from a university teaching hospital: Parallel group comparison during the same time period. Urol Ann. 

2015;7(1):46–8.  

12.  Junbo L, Yugen L, Guo J, Jing H, Ruichao Y, Tao W. Retrograde Intrarenal Surgery vs. Percutaneous Nephrolithotomy 

vs. Extracorporeal Shock Wave Lithotripsy for Lower Pole Renal Stones 10-20 mm : A Meta-analysis and Systematic 

Review. Urol J. 2019 May 5;16(2):97–106.  

13.  Golomb D, Goldberg H, Tapiero S, Stabholz Y, Lotan P, Darawsha AE, et al. Retrograde intrarenal surgery for lower pole 

stones utilizing stone displacement technique yields excellent results. Asian Journal of Urology. 2023 Jan 1;10(1):58–

63.  

14.  Yaghoubian AJ, Anastos H, Khusid JA, Shimonov R, Lundon DJ, Khargi R, et al. Displacement of Lower Pole Stones 

During Retrograde Intrarenal Surgery Improves Stone-free Status: A Prospective Randomized Controlled Trial. Journal 

of Urology. 2023 May;209(5):963–70.  

15.  Does Relocation of Lower Pole Stone During Retrograde Intrarenal Surgery Improve Stone-Free Rate? A Prospective 

Randomized Study | Journal of Endourology [Internet]. [cited 2023 Sep 20]. Available from: 

https://www.liebertpub.com/doi/10.1089/end.2022.0050?url_ver=Z39.88-

2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed 

16.  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated 

guideline for reporting systematic reviews. BMJ. 2021 Mar 29;372:n71.  

17.  Sharma D, Ulaganathan SP, Sharma V, Piplani S, Niraj RRK. Deep Meta Tool: GUI tool to obtain Mean and Standard 

Deviation (SD) from Median and Interquartile range (IQR) [Internet]. In Review; 2021 Aug [cited 2023 Oct 9]. Available 

from: https://www.researchsquare.com/article/rs-828102/v1 

18.  Higgins JP, Savović J, Page MJ, Elbers RG, Sterne JA. Assessing risk of bias in a randomized trial. In: Cochrane Handbook 

for Systematic Reviews of Interventions [Internet]. John Wiley & Sons, Ltd; 2019 [cited 2023 May 7]. p. 205–28. Available 

from: https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119536604.ch8 

19.  Schuster TG, Hollenbeck BK, Faerber GJ, Wolf JS. Ureteroscopic Treatment of Lower Pole Calculi: Comparison of 

Lithotripsy In Situ and After Displacement. The Journal of Urology. 2002 Jul 1;168(1):43–5.  

20.  Kourambas J, Delvecchio FC, Munver R, Preminger GM. Nitinol stone retrieval-assisted ureteroscopic management of 

lower pole renal calculi. Urology. 2000 Dec 1;56(6):935–9.  

21.  Gallante B, Bamberger JN, Atallah W, Zampini A, Gupta M. Displacing stones from the lower pole during retrograde 

intrarenal surgery (RIRS): Improved stone free rates or a waste of time? a prospective randomized study. Journal of 

Urology. 2020;203:e207–8.  

22.  Gallante B, Bamberger JN, Chandhoke RA, Atallah W, Gupta M, Zampini AM. Removing stones from the lower pole 

during retrograde intrarenal surgery (RIRS)-improved stone free rates or a waste of time? a prospective randomized 

study. Journal of Endourology. 2019;33:A318–A318.  

23.  Sarica K, Yencilek F, Koyuncu H, Erihan B. Displacement of lower calyceal stones during flexible ureterorenoscopy: Do 

we need it in every case? European Urology Supplements. 2011 Oct;10(7):470.  



 Duta et al. Narra Review 2026; 2 (2): e36 - http://doi.org/10.52225/narrarev.v2i2.36 

Page 12 of 12 

S
y

st
em

at
ic

 R
ev

ie
w

 

24.  Shrestha A, Adhikari B, Shah AK. Does Relocation of Lower Pole Stone During Retrograde Intrarenal Surgery Improve 

Stone-Free Rate? A Prospective Randomized Study. Journal of Endourology. 2023 Jan;37(1):21–7.  

25.  Ghani KR, Wolf JS. What is the stone-free rate following flexible ureteroscopy for kidney stones? Nat Rev Urol. 2015 

May;12(5):281–8.  

26.  Zhang XJ, Zhu ZJ, Wu JJ. Application of Clavien–Dindo Classification System for Complications of Minimally Invasive 

Percutaneous Nephrolithotomy. Abdulhay E, editor. Journal of Healthcare Engineering. 2021 Dec 15;2021:1–5.  

27.  Kallidonis P, Ntasiotis P, Somani B, Adamou C, Emiliani E, Knoll T, et al. Systematic Review and Meta-Analysis Comparing 

Percutaneous Nephrolithotomy, Retrograde Intrarenal Surgery and Shock Wave Lithotripsy for Lower Pole Renal Stones 

Less Than 2 cm in Maximum Diameter. Journal of Urology. 2020 Sep;204(3):427–33.  


