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Introduction: To evaluate the clinical benefit of preoperative adrenergic α1-antagonist therapy in the management of upper urinary calculi.



Materials and methods: Publications were searched for The Cochrane Central Register of Controlled Trials, EMBASE, and MEDLINE until 1 March 2022 that related to the adrenergic α1- antagonist intake as adjunctive therapy before retrograde surgery. Dichotomous data were reported with risk ratios (RR) with 95% confidence intervals (CIs) and the continuous data were reported with mean difference (MD) with 95% CIs



Results: There were nine studies with 867 patients included in this meta-analysis. Preoperative adrenergic α1- antagonists could significantly elevate the compared with the placebo. Higher successful access rate to the stone was found in patients who received preoperative adrenergic α1- antagonists than those who received the placebo (RR 1.24; 95% CI 1.17–1.33). Besides, the application of preoperative adrenergic α1- antagonists can also elevate 4th-week stone-free rate (RR 1.20; 95% CI 1.12–1.28), decrease postoperative analgesia (RR 0.30;95% CI 0.20–0.46) and result in a lower risk of overall complications (RR 0.38; 95% CI 0.24–0.61).



Conclusion: Preoperative adjunctive adrenergic α1- antagonist therapy is effective and safe in the management of retrograde surgery with a higher successful access rate and lower risk of severe complications.
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1. Introduction

As one of the most common urological diseases, urolithiasis has a high incidence varied from 1.7% to 14.8%, depending on various factors like geography, climate and gene, etc. (1, 2). It is even reported that in the past 20 years, the incidence had increased by more than 37% in some regions (3, 4). With the development of Technology, including the miniaturization of endoscopes, the improvement of deflection mechanism, and upgraded optical quality and tools have resulted in the increased use of ureterorenoscopy (URS) for urolithiasis. Retrograde intrarenal stone surgery (RIRS) achieves major technological progress in lithotripsy efficiency. Recently, a systematic review indicated that renal stones >2 cm demonstrated a stone-free rate (SFR) of 91% with 1.45 procedures/patient (5).

However, routine pre-stenting before URS is still inconclusive. Pre-stenting implantation can promote the ureteroscopic management of urolithiasis, increase the SFR, and decrease perioperative complications such as ureteral perforation and avulsion, but it also brings the risk of urinary tract infection (UTI), lower urinary tract discomfort (ureteral stent-related symptoms) and additional financial burden to the patient (6, 7). EAU guidelines recommend that patients with increased risk of complications like ureteral trauma, perforation, UTIs, etc, should be inserted with stents to avoid stressful emergencies (8). Therefore, a simpler and more effective preoperative preparation (such as oral medication) makes a lot of sense.

Adrenergic α1- antagonist (Alpha-1 blocker, AB) medications have been proved to increase the rate of stone expulsion for stones larger than 5 mm in the distal ureter after extracorporeal shock wave lithotripsy (SWL) and ureteroscopy (9, 10). These effects were due to the inhibition of alpha-1 adrenergic receptor can cause relaxation of ureteral smooth muscle and thereby reduce the intensity and frequency of physiologic ureteral peristalsis (11). Some surgeons supposed that AB medications might be helpful during ureteroscopic procedures because of their relaxing effect on the ureter in vivo (12). New research shows that oral adrenergic alpha-antagonists before URS might be beneficial to increase the successful access rate of RIRS, increasing 4th week SFR after URS, decreasing the risk of intra-operative ureteral dilatation, and protecting against ureteral injury (13–15). However, only a few research with high quality have assessed the outcome of AB application on ureteroscopic access in patients undergoing RIRS, and the results remained inconclusive. Therefore, this systematic review and meta-analysis aimed to illuminate the effects of ABs treatment before ureteroscopy on the success of RIRS.



2. Method


2.1. Search strategy

We performed and reported the analysis according to the general guidelines recommended by the Primary Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) statement, and registered this study on PROSPERO (CRD42022325259) (16). Inclusion criteria were established before searching. We used the Cochrane Central Register of Controlled Trials (via Wiley), Embase, and Medline (via PubMed) databases until 1 March 2022 to search for all published studies evaluating the successful access rate of patients undergoing RIRS after AB therapy.

The PICO strategy was developed in order to perform an accurate search strategy. Population were patients received retrograde intrarenal stone surgery; intervention studied was preoperative adrenergic α1- antagonist therapy; comparison was no preoperative adrenergic α1- antagonist therapy; The primary outcome was the successful access rate and the secondary outcomes were 4th week Stone-free-rate, operation time, postoperative analgesia, complications.

The followings search strings were applied: (((silodosin[Title/Abstract]) OR (alfuzosin[Title/Abstract]) OR (tamsulosin[Title/Abstract]) OR (doxazosin[Title/Abstract]) OR (terazosin[Title/Abstract]) OR (naftopidil [Title/Abstract]) OR (Adrenergic alpha-Antagonists[Title/Abstract]) OR (α-Adrenergic Antagonists[Title/Abstract])) AND ((ureter[Title/Abstract]) OR (ureters[Title/Abstract]) OR (ureteral[Title/Abstract])) AND ((access[Title/Abstract]) OR (enter[Title/Abstract]) OR (entry[Title/Abstract]) OR (pass[Title/Abstract]) OR (forward[Title/Abstract]))).

The above shows the strategy we used in PubMed as an example. The controlled vocabulary (such as MeSH in PubMed and EMTREE in Embase) and entry terms were used when possible. The precise strategy was tailored to accommodate each database's features, The other search strategies are available on request.

Publications that met the following criteria were included: reporting original research; English language; human studies; enrolling undergoing RIRS patients; and reporting successful access rate after treatment with an AB. Reference list in relevant articles and reviews were also screened for additional studies. Abstracts (with no subsequent full-text publications) and unpublished studies were excluded. Two authors (QH and CY) reviewed the records separately to select relevant publications, with any discrepancies resolved by open discussion. The quality of the randomized controlled trials (RCTs) was estimated using the Modified Jadad score and RoB 2 (Version 2 of the Cochrane tool for assessing risk of bias in randomised trial), and the retrospective studies were evaluated using the Newcastle-Ottawa Quality Assessment Scale of cohort studies (17, 18).



2.2. Data extraction

The following data were extracted from the studies included: study and publication year; country; type of AB used and comparison; study design; Quality assessment of the study; sample size; the number of patients at baseline; subtype of RIRS; the size of the equipment; access rate; operative time; 4th week SFR; Any complications. An online calculator was also applied (https://www.math.hkbu.edu.hk/∼tongt/papers/median2mean.html) to estimate the sample mean and standard deviation from the sample size, median, range, and/or interquartile range (19).



2.3. Outcomes of interest

The primary outcome was the successful access rate. 4th week SFR; operation time; postoperative analgesia and complications were set as the secondary outcomes.



2.4. Statistical analysis

Review Manager Software 5.3 (The Cochrane Collaboration, Nordic Cochrane Centre, Copenhagen, Denmark) was used to perform the analysis. Dichotomous variables are described as Risk Ratio (RR), Mantel-Haenszel weight, and 95% confidence intervals (CIs) for each study. For continuous variables, mean difference (MD) estimate, standard error, inverse-variance weight, and 95% CIs for each study were reported. Generic Inverse Variance variables are reported as Risk Difference, inverse-variance weight, and 95% CIs for each study. Statistical pooling for MD estimates was performed according to a Random Effects model with generic inverse-variance weighting, computing estimates with 95% CI. Study bias was appraised by graphical inspection of funnel plots. Hypothesis testing for superiority was set at a two-tailed level of 0.05. Hypothesis testing for statistical homogeneity was set at a two-tailed level of 0.10 and was based on the Cochran Q test, with I2 values of 25%, 50%, and 75% representing mild, moderate, and extensive statistical inconsistency, respectively (20). If I2 values ≥50%, we preferred the random effects model to the analysis, otherwise we used the fixed effect model. Forest plots were generated to demonstrate the successful access rate (primary outcome) during RIRS with AB medication versus placebo. Subgroup analyses were conducted according to the study design, age bracket of the patients, access subtype, and classification of AB.




3. Results


3.1. Study characteristics

The study selection process is presented in Figure 1. Initially, there were 114 publications revealed after database searches up to March 2022. Among these, 48 were removed due to duplicated series. Further, 49 were excluded according to the title or abstract by automation tools and manual screening. Finally, nine studies with 867 patients were included in the meta-analysis (12, 13, 15, 21–26). Specifically, six studies were RCTs, and three were retrospective studies. We used Modified Jadad Score and RoB 2 to assess the quality of RCTs, while retrospective studies were assessed by Newcastle-Ottawa Scale (specific scoring refers to Supplementary Material). All included studies were assessed as low risk of bias. The characteristics of the nine studies are presented in Table 1. The funnel plot suggesting that publication bias was present in Supplementary Material.


[image: Figure 1]
FIGURE 1
PRISMA 2020 flow diagram m for new systematic reviews which included searches of databases and registers only.
*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all databases/registers).
**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools.



TABLE 1 Characteristics of the studies included in the review.
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3.2. Primary outcome

The overall successful access rate of RIRS and the subgroup analysis were displayed in Figures 2A,B.


[image: Figure 2]
FIGURE 2
(A) Forest plot for overall successful access rate of RIRS. (B) Forest plot for subgroup analysis.


Compared with placebos, patients who received AB medications had a significantly higher first access rate of RIRS (9 studies, 867 patients: pooled RR 1.24, 95% CI 1.17–1.33; Chi2 = 9.39; I2 = 15%; P < 0.00001; mild statistical inconsistency).

Both RCT (6 studies, 694 patients: pooled RR 1.22, 95% CI 1.15–1.29; Chi2 = 6.34; I2 = 21%; P < 0.00001; mild statistical inconsistency) and retrospective study (3 studies, 173 patients: pooled RR 1.43, 95% CI 1.12–1.82; Chi2 = 0.28; I2 = 0%; P = 0.004; mild statistical inconsistency) have confirmed that preoperative AB medication can improve the success rate of retrograde semi-rigid access and the placement of ureteral access sheath.

The results of subgroup analysis showed that both adults (7 studies, 742 patients: pooled RR 1.23, 95% CI 1.15–1.31; Chi2 = 7.34; I2 = 18%; P < 0.00001; mild statistical inconsistency) and children (2 studies, 125 patients: pooled RR 1.40, 95% CI 1.07–1.84; Chi2 = 0.23; I2 = 0%; P = 0.01; mild statistical inconsistency) could benefit from preoperative AB medication.

AB medication had inconsistent results for different RIRS, the successful access rate of semi-rigid had significant differences in patients taking adrenergic α1-antagonists preoperatively (7 studies, 723 patients: pooled RR 1.24, 95% CI 1.16–1.32; Chi2 = 9.46; I2 = 37%; P < 0.00001; moderate statistical inconsistency). However, the ureteric access sheath (UAS) access rate with or without AB medication was no significant difference between the data (3 studies, 144 patients: pooled RR 1.84, 95% CI 0.89–3.82; Chi2 = 11.49; I2 = 83%; P = 0.10; extensive statistical inconsistency).

Different types of adrenergic α1-antagonists did not affect the overall successful access rate of RIRS, both tamsulosin (6 studies, 599 patients: pooled RR 1.21, 95% CI 1.12–1.31; Chi2 = 3.40; I2 = 0%; P < 0.00001; mild statistical inconsistency) and silodosin (3 studies, 268 patients: pooled RR 1.30, 95% CI 1.06–1.61; Chi2 = 5.45; I2 = 63%; P = 0.01; extensive statistical inconsistency) were effective.



3.3. Secondary outcome

We set 4th week SFR; operation time; postoperative analgesia and postoperative complications as the secondary outcome.


3.3.1. The fourth-week stone-free rate

Seven studies contributed to the analysis of the 4th week SFR. Compared with placebos, preoperative oral adrenergic α1-antagonists intake helps to improve the 4th week SFR (pooled RR 1.20, 95% CI 1.12–1.28; Chi2 = 3.47; I2 = 0%; P < 0.00001; mild statistical inconsistency) (Figure 3A).
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FIGURE 3
(A) Forest plot for 4th week stone free rate. (B) Forest plot for operation time. (C) Forest plot for postoperative analgesia. (D) Forest plot for postoperative complications.




3.3.2. Operation time

Eight studies contribute to the analysis of operation time. We found heterogeneity among these trials (I2 = 73%; P = 0.0005), thus we chose a random-effects model for this analysis. The AB medication group can probably reduce the operation time compared with the placebo group (pooled MD −3.85, 95% CI −6.17 to −1.53; Chi2 = 25.84; I2 = 73%; extensive statistical inconsistency) (Figure 3B).



3.3.3. Postoperative analgesia

Only two studies reported postoperative analgesia in patients after RIRS. Compared with the placebo group, the proportion of patients taking adrenergic α1-antagonists preoperatively requiring postoperative medication analgesia was significantly reduced (pooled RR 0.30, 95% CI 0.20–0.46; Chi2 = 0.00; I2 = 0%; P < 0.00001; mild statistical inconsistency) (Figure 3C).



3.3.4. Postoperative complications

In general, seven studies reported postoperative complications in patients, and all these were in adults. Overall complications were defined as “total complications” only if the number of all complications was specifically reported in the original study. We subjectively graded the complications in the original article according to the modified Clavien-Dindo classification system (MCCS) (27). Subgroup analysis was performed for common complications (such as hematuria, fever, and mucosal injury).

Four studies contribute to the overall complications analysis. Compared with the placebo group, the adjunctive ABs therapy was related to a considerably lower incidence of overall complications (pooled RR 0.38, 95% CI 0.24–0.61; Chi2 = 1.68; I2 = 0%; P < 0.0001; mild statistical inconsistency) (Figure 3D). More specifically, the above differences were mainly due to the complications with an MCCS score of Grade I. 2160;. Compared with the placebo group, the incidence of postoperative hematuresis (three studies, n = 336; 166 in the AB medication group and 170 in the placebo group, pooled RR 0.34, 95% CI 0.15–0.75; Chi2 = 0.45; I2 = 0%; P = 0.007; mild statistical inconsistency), fever (five studies, n = 521; 256 in the AB medication group and 265 in the placebo group, pooled RR 0.44, 95% CI 0.24–0.81; Chi2 = 1.09; I2 = 0%; P = 0.008; mild statistical inconsistency), and mild mucosal injury (three studies, n = 336; 166 in the AB medication group and 170 in the placebo group, pooled RR 0.31, 95% CI 0.15–0.63; Chi2 = 0.05; I2 = 0%; P = 0.001; mild statistical inconsistency) were all significantly lower in the AB medication group.

There was no significant difference in Grade II and Grade IIIa between the adjunctive AB medication and placebo group. Grade IIIb and above was defined as requiring general anesthesia intervention or life-threatening complications, including ureteral perforation, formation of a false lumen, mucosal hemorrhage requiring the operation to end, Steinstrasse and sepsis after RIRS. Compared with the placebo group, preoperative oral adrenergic α1-antagonists intake helps to reduce the incidence of those serious complications (pooled RR 0.23, 95% CI 0.06–0.89; Chi2 = 1.11; I2 = 0%; P = 0.03; mild statistical inconsistency) (Figure 3D).





4. Discussion

In this meta-analysis, we found that preoperative adrenergic α1- antagonists was beneficial to the successful access rate of RIRS. Furthermore, prior AB medication could also increase the 4th week SFR, speed up the process of retrograde surgery, decrease postoperative analgesia and reduce the incidence of some complications.

The α1-adrenergic receptors can be divided into 3 distinct subtypes: α1A, α1B, and α1D. The human ureter contains these receptors throughout its entire length, particularly the α1A and α1D subtypes, which are more densely located at the distal ureterovesical and ureterovesical junctions compared with the middle and proximal ureters (28). The stimulation of α1-adrenergic receptors has been proved to enhance ureteral contraction and increase its peristalsis (29). Therefore, selective α1A/α1D-adrenergic receptor blockers, such as tamsulosin and silodosin have already been used as an initial treatment for patients with ureteric stones <10 mm in size as Medical expulsive therapy (MET) and increase the spontaneous passage of stone fragments in the ureter after SWL and ureteroscopy (30, 31). In recent years, some scholars have speculated that preoperative AB medication intake may also be beneficial to RIRS (21, 22). Several RCTs and retrospective studies have reported favorable outcomes in adults or children with adjunctive AB medication before RIRS (23–25). So far, the efficacy of alpha-blocker application before routine ureteroscopy for upper urinary urolithiasis remains unclear and controversial.

In this study, we analyzed the efficacy and safety of AB medication before RIRS through meta-analysis to obtain a robust conclusion. To our knowledge, this is the first meta-analysis providing comprehensive insight into the effects of prior AB intake and the outcomes of RIRS. According to the study, patients who received AB medication had a significantly higher first access rate of RIRS. We further performed a subgroup analysis by study type, age bracket, the subtype of retrograde surgery, and different types of α1D-adrenergic receptor antagonists to reduce the clinical heterogeneity. Subgroup analysis showed that the conclusions above were credible and applicable to both adults and children. It should be noted that the two articles reporting the effect of AB medication on children's RIRS were all retrospective studies, so the level of evidence would be lower. We also conducted a subgroup analysis based on the initial insertion of a semi-rigid ureteroscope or UAS. The results showed that AB medication significantly improved the success rate of the semi-rigid ureteroscope forward, but there was no statistical significance for the placement of UAS. We speculated that the improvement effect of AB medication was closely related to the outer diameter of the implant, when the implant's outer diameter was greater than 10Fr, the improvement effect of AB drug treatment might be reduced. However, this did not mean that AB medication is not beneficial for the implantation of UAS. Several articles have reported that prior AB intake can reduce the insertion of shear force on the distal ureter during the forward of UAS, thus reducing intraoperative ureteral wall injury and postoperative pain in the patients (14, 32). In accordance with the subgroup analysis, both tamsulosin and silodosin were effective with minor side effects. Due to differences in pharmacokinetics, silodosin usually works after 3 days of oral use, while tamsulosin takes at least 4 days to a week (33, 34). In clinical practice, urologists can use them flexibly according to administration time and economic cost.

The adrenergic α1- antagonist can cause relaxation of the ureteric smooth muscles and dilatation of the ureteric lumen, especially the distal ureter and ureterovesical junction (29). Therefore, prior AB medication facilitates the search for the ureteral orifice during the operation and the smooth progress of retrograde catheterization, effectively reducing the operation time. The dilated ureteral lumen after the action of the AB medication is beneficial to the lithecbole of the residual stones and reduces the analgesic requirement during the process of stone removal. In the current meta-analysis, the adjunctive α1-blocker therapy was related to a significantly lower incidence of postoperative complications than the placebo group, primarily with an MCCS score of in Grade I and Grade IIIb and above. Drug-induced ureteral lumen expansion can effectively reduce hematuria, mild ureteral injury, and postoperative fever caused by lithotripsy and effectively reduce the incidence of serious surgical complications (ureteral perforation, etc.), suggesting that the AB medication resulted in safer ureteroscopic procedures. In addition, we conducted a separate meta-analysis of the successful access rate (Supplementary Material), with initial catheterization successful access rate of 0.92 (pooled risk difference 0.92, 95% CI 0.88–0.96; Chi2 = 23.93; I2 = 67%; P = 0.002; extensive statistical inconsistency) in AB medication group and only 0.66 (pooled risk difference 0.66, 95% CI 0.55–0.77; Chi2 = 59.79; I2 = 87%; P < 0.00001; extensive statistical inconsistency) in the placebo group. Several studies have reported that the successful access sheath insertion rate of the pre-stented patient was 92%–97% (35, 36). Despite the high heterogeneity of the single rate meta-analysis and the lack of high-level RCT studies between the prior AB medication and pre-stented, we believe that for the general population, the efficacy and safety of catheterization in the AB medication group do not make much inferior to that in the pre-stented group. These conclusions suggest whether we can use oral drugs as a more convenient way to replace routine stenting to ensure the efficiency and safety of RIRS for people with a low risk of postoperative complications.

Although there have been studies for the preoperative α-blockers for ureteroscopy, the focus of these studies has been on postoperative stone-free rate (37, 38). A key strength of this study is that we focused more on the primary success rate of retrograde surgery. For patients with ureteroscopy or ureteral access sheath cannot pass during surgery, blindly intraoperative ureteral dilatation would increase the probability of ureteral stricture, chosen intraoperative placement of the ureteral stent and elective surgery is safe and feasible, but that bring inconvenience to patients as well as the waste of medical resources. We believe that as ureteral lithotripsy becomes more mature and standardized, the first successful access rate of ureteroscopy is as important as the stone-free rate. In this study, we performed subgroup analyses according to age group, type of α-blocker, and size of ureteroscope, and included more high-quality studies, which further improved the quality and clinical value of the study.

However, our study has limitations. (1) Due to the limited number of relevant original studies, only nine studies (six RCTs and three retrospective studies) were included in this meta-analysis with relatively small sample size. (2) the intervention period with different adjunctive alpha-blockers before RIRS varied from 3 days to 1 week. (3) inconsistent size of the ureteroscope or UAS exists across the studies, ranging from 4.5 Fr to 11.5 Fr. (4) other information (postoperative double-J stent placement rates, SWL histories, and the use of the AB medication after the ureteroscopy) were incomplete. Additionally, the lack of unified inclusion criteria, different types of applied alpha-blockers and ureteroscope, the various locations of the ureteral stones, and the different age brackets of the patients may have resulted in bias. We reduce these deviations as much as possible by subgroup analysis and reclassifying the raw data. Further multicenter RCTs with high quality are warrant to provide more information on the application of adjunctive AB medication before RIRS for the treatment of upper urinary tract urolithiasis.



5. Conclusion

This meta-analysis provided evidence that preoperative adjunctive adrenergic α1- antagonist therapy was effective and safe in the management of RIRS. These findings suggest oral ABs may be as a more convenient way to replace routine stenting to increase the efficiency of RIRS without compromising safety outcomes.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



Author contributions

Conception and design: QH, CY, SS, ZJ. Acquisition of data: QH, CY, SS, ZJ. Analysis and interpretation of data: QH, XJ, YM, HL. Drafting of the manuscript: QH, SS, ZJ, XJ, YM. Critical revision of the manuscript for important intellectual content: QH, CY, SS, ZJ, HL, KW. Statistical analysis: QH, ZJ, YM. Obtaining funding: HL, KW. Administrative, technical or material support: CY, SS, XJ, YM. Supervision: KW. All authors contributed to the article and approved the submitted version.



Funding

This study was found by 1.3.5 project for disciplines of excellence, West China Hospital, Sichuan University (ZYGD18011, ZY2016104, ZYJC18015), Project of Sichuan Provincial Health Department (ZH2017-101) and Project of Sichuan Provincial Health Department (2018SZ0118).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fsurg.2022.1055904/full#supplementary-material.



References

1. Khan SR, Pearle MS, Robertson WG, Gambaro G, Canales BK, Doizi S, et al. Kidney stones. Nat Rev Dis Primers. (2016) 2:16008. doi: 10.1038/nrdp.2016.8

2. 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. PMID: 20811557.

3. Hesse A, Brändle E, Wilbert D, Köhrmann KU, Alken P. Study on the prevalence and incidence of urolithiasis in Germany comparing the years 1979 vs. 2000. Eur Urol. (2003) 44(6):709–13. doi: 10.1016/S0302-2838(03)00415-9

4. Stamatelou KK, Francis ME, Jones CA, Nyberg LM, Curhan GC. Time trends in reported prevalence of kidney stones in the United States: 1976-1994. Kidney Int. (2003) 63(5):1817–23. doi: 10.1046/j.1523-1755.2003.00917.x

5. Geraghty R, Abourmarzouk O, Rai B, Biyani CS, Rukin NJ, Somani BK. Evidence for ureterorenoscopy and laser fragmentation (URSL) for large renal stones in the modern era. Curr Urol Rep. (2015) 16(8):54. doi: 10.1007/s11934-015-0529-3

6. Assimos D, Crisci A, Culkin D, Xue W, Roelofs A, Duvdevani M, et al. Preoperative JJ stent placement in ureteric and renal stone treatment: results from the clinical research office of endourological society (CROES) ureteroscopy (URS) global study. BJU Int. (2016) 117(4):648–54. doi: 10.1111/bju.13250

7. Jessen JP, Breda A, Brehmer M, Liatsikos EN, Millan Rodriguez F, Osther PJ, et al. International collaboration in endourology: multicenter evaluation of prestenting for ureterorenoscopy. J Endourol. (2016) 30(3):268–73. doi: 10.1089/end.2015.0109

8. EAU Guidelines. Edn. presented at the EAU Annual Congress Amsterdam (2022).

9. John TT, Razdan S. Adjunctive tamsulosin improves stone free rate after ureteroscopic lithotripsy of large renal and ureteric calculi: a prospective randomized study. Urology. (2010) 75(5):1040–2. doi: 10.1016/j.urology.2009.07.1257

10. Zhu Y, Duijvesz D, Rovers MM, Lock TM. Alpha-blockers to assist stone clearance after extracorporeal shock wave lithotripsy: a meta-analysis. BJU Int. (2010) 106(2):256–61. doi: 10.1111/j.1464-410X.2009.09014.x

11. Akinaga J, García-Sáinz JA, Pupo AS. Updates in the function and regulation of α(1) -adrenoceptors. Br J Pharmacol. (2019) 176(14):2343–57. doi: 10.1111/bph.14617

12. Ahmed AF, Maarouf A, Shalaby E, Alshahrani S, El-Feky M, Khaled S, et al. Semi-rigid ureteroscopy for proximal ureteral stones: does adjunctive tamsulosin therapy increase the chance of success? Urol Int. (2017) 98(4):411–7. doi: 10.1159/000452926

13. Aydın M, Kılınç MF, Yavuz A, Bayar G. Do alpha-1 antagonist medications affect the success of semi-rigid ureteroscopy? A prospective, randomised, single-blind, multicentric study. Urolithiasis. (2018) 46(6):567–72. doi: 10.1007/s00240-017-1026-6

14. Koo KC, Yoon JH, Park NC, Lee HS, Ahn HK, Lee KS, et al. The impact of preoperative α-adrenergic antagonists on ureteral access sheath insertion force and the upper limit of force required to avoid ureteral mucosal injury: a randomized controlled study. J Urol. (2018) 199(6):1622–30. doi: 10.1016/j.juro.2017.09.173

15. Bayar G, Kilinc MF, Yavuz A, Aydın M. Adjunction of tamsulosin or mirabegron before semi-rigid ureterolithotripsy improves outcomes: prospective, randomized single-blind study. Int Urol Nephrol. (2019) 51(6):931–6. doi: 10.1007/s11255-019-02142-0

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. Br Med J. (2021) 372:n71. doi: 10.1136/bmj.n71

17. Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ, Gavaghan DJ, et al. Assessing the quality of reports of randomized clinical trials: is blinding necessary? Control Clin Trials. (1996) 17(1):1–12. doi: 10.1016/0197-2456(95)00134-4

18. Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of nonrandomized studies in meta-analyses. Eur J Epidemiol. (2010) 25(9):603–5. doi: 10.1007/s10654-010-9491-z

19. Luo D, Wan X, Liu J, Tong T. Optimally estimating the sample mean from the sample size, median, mid-range, and/or mid-quartile range. Stat Methods Med Res. (2018) 27(6):1785–805. doi: 10.1177/0962280216669183

20. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. Br Med J. (2003) 327(7414):557–60. doi: 10.1136/bmj.327.7414.557

21. Erturhan S, Bayrak Ö, Şen H, Yılmaz AE, Seçkiner İ. Can alpha blockers facilitate the placement of ureteral access sheaths in retrograde intrarenal surgery? Turk J Urol. (2019) 45(2):108–12. doi: 10.5152/tud.2019.63373

22. Bhattar R, Jain V, Tomar V, Yadav SS. Safety and efficacy of silodosin and tadalafil in ease of negotiation of large ureteroscope in the management of ureteral stone: a prosective randomized trial. Turk J Urol. (2017) 43(4):484–9. doi: 10.5152/tud.2017.83548

23. Mohey A, Gharib TM, Alazaby H, Khalil M, Abou-Taleb A, Noureldin YA. Efficacy of silodosin on the outcome of semi-rigid ureteroscopy for the management of large distal ureteric stones: blinded randomised trial. Arab J Urol. (2018) 16(4):422–8. doi: 10.1016/j.aju.2018.07.002

24. McGee LM, Sack BS, Wan J, Kraft KH. The effect of preoperative tamsulosin on ureteroscopic access in school-aged children. J Pediatr Urol. (2021) 17(6):795. doi: 10.1016/j.jpurol.2021.08.021

25. Morley C, Hajiran A, Elbakry AA, Al-Qudah HS, Al-Omar O. Evaluation of preoperative tamsulosin role in facilitating ureteral orifice navigation for school-age pediatric ureteroscopy. Res Rep Urol. (2020) 12:563–8. doi: 10.2147/RRU.S283126

26. Demir M, Ertas K, Aslan R, Eryilmaz R, Sevim M, Taken K. Does tamsulosin use before ureteroscopy increase the success of the operation? J Coll Physicians Surg Pak. (2022) 32(2):197–201. doi: 10.29271/jcpsp.2022.02.197

27. Clavien PA, Barkun J, de Oliveira ML, Vauthey JN, Dindo D, Schulick RD, et al. The Clavien-Dindo classification of surgical complications: five-year experience. Ann Surg. (2009) 250(2):187–96. doi: 10.1097/SLA.0b013e3181b13ca2

28. Itoh Y, Kojima Y, Yasui T, Tozawa K, Sasaki S, Kohri K. Examination of alpha 1 adrenoceptor subtypes in the human ureter. Int J Urol. (2007) 14(8):749–53. doi: 10.1111/j.1442-2042.2007.01812.x

29. Weiss RM, Bassett AL, Hoffman BF. Adrenergic innervation of the ureter. Invest Urol. (1978) 16(2):123–7. PMID: 711404.

30. Lu Z, Dong Z, Ding H, Wang H, Ma B, Wang Z. Tamsulosin for ureteral stones: a systematic review and meta-analysis of a randomized controlled trial. Urol Int. (2012) 89(1):107–15. doi: 10.1159/000338909

31. Liu XJ, Wen JG, Wan YD, Hu BW, Wang QW, Wang Y. Role of silodosin as medical expulsive therapy in ureteral calculi: a meta-analysis of randomized controlled trials. Urolithiasis. (2018) 46(2):211–8. doi: 10.1007/s00240-017-0974-1

32. Kim JK, Choi CI, Lee SH, Han JH, Shim YS, Choo MS. Silodosin for prevention of ureteral injuries resulting from insertion of a ureteral access sheath: a randomized controlled trial. Eur Urol Focus. (2022) 8(2):572–9. doi: 10.1016/j.euf.2021.03.009

33. Narayan P, Tunuguntla HS. Long-term efficacy and safety of tamsulosin for benign prostatic hyperplasia. Rev Urol. (2005) 7(Suppl 4):S42–8. PMID: 16986054.

34. Takao T, Tsujimura A, Kiuchi H, Matsuoka Y, Miyagawa Y, Nonomura N, et al. Early efficacy of silodosin in patients with lower urinary tract symptoms suggestive of benign prostatic hyperplasia. Int J Urol. (2008) 15(11):992–6. doi: 10.1111/j.1442-2042.2008.02154.x

35. Law YXT, Teoh JYC, Castellani D, Lim EJ, Chan EOT, Wroclawski M, et al. Role of pre-operative ureteral stent on outcomes of retrograde intra-renal surgery (RIRS): systematic review and meta-analysis of 3831 patients and comparison of Asian and non-Asian cohorts. World J Urol. (2022) 40(6):1377–89. doi: 10.1007/s00345-022-03935-2

36. Yuk HD, Park J, Cho SY, Sung LH, Jeong CW. The effect of preoperative ureteral stenting in retrograde intrarenal surgery: a multicenter, propensity score-matched study. BMC Urol. (2020) 20(1):147. doi: 10.1186/s12894-020-00715-1

37. Alsaikhan B, Koziarz A, Lee JY, Pace KT. Preoperative alpha-blockers for ureteroscopy for ureteral stones: a systematic review and meta-analysis of randomized controlled trials. J Endourol. (2020) 34(1):33–41. doi: 10.1089/end.2019.0520

38. Serani Sesari S, Atmoko W, Birowo P, Rasyid N. The efficacy of adjunctive alpha-blockers on ureteroscopy procedure for ureteral stones: a systematic review and meta-analysis. F1000Res. (2021) 10:427. doi: 10.12688/f1000research.52072.1



OPS/images/fsurg-09-1055904-t001.jpg
Study

Country.

Comparison

Lasting

Total
No. of
pts

Design

Quality
assessment

Age
brackets

Subtype

Size (Fr)

Age (yr),
mean (SD)

Access rate (%)

Operative
time, (min)

4th week
stone-
free rate
(%)

Complications (%)

Ahmed | Saudi | 0.4mg 7 days 165 | RCT 67 Adults | Semirigid | 7.5 367 (111) | 938 (76/81) vs. | 434 (12.3) 914 173 vs. 38.1
(2016) Arabia | tamsulosin vs. access 821 (69/84) vs. vs. 798
placebo 496 (136)
Aydin Turkey | 8mgsilodosin | 3 days 147 | RCT 617 Adulis | Semirigid | 7/75 | 38.1(9.6)vs. | 780 (39/50) vs. | 296 (7.8) vs. | 74.0vs 40 v5. 0vs. 120
(017) 1day vs. 8 mg access 443 (126) | 957 (45/47) vs. | 300 (9.0) vs. [ 936 vs.
silodosin 3day V5. 387 76.0 (38/50) 326 (13.4) 740
vs. placebo (109)
Bhattar | India 8 mg silodosin | 14 days 67 | RCT 617 Adults | Semirigid [ 898 | 355(110) | 739 (17/23) vs. | 352(56) vs. NR 174 ¥s. 26.1 vs. 525
(2017) vs. 10 mg access vs. 428 609 (1423) vs. | 349 (5.0) vs. (Hematuria) 130 vs.
tadalafil vs. (140) vs. 286 (6/21) 411 (25) 17.4 vs. 38.1 (Mucosal
placebo 332 (107) injury) 17.4 vs. 130 vs.
286 (Fever)
Mohey Egypt | 8mgsilodosin | 10 days 127 | RCT 77 Adults | Semirigid [ 95 | 383 (94) vs. | 968 (60/62) vs. | 4161 (467) | 946vs. 64 vs. 200
(2018) vs. placebo access 397 (95) 800 (52/65) vs. 754
46385 (4.6)
Bayar Turkey | 0.4mg 7 days 186 | RCT 67 Adults | Semirigid [ 75 421(114) | 967 (59/61) vs. | 33 (94) vs. | 902vs. 16vs. 1.6 vs. 3.2
(2019) tamsulosin vs. access vs. 428 952 (59/62) vs. | 33 (8.3)vs. | 952vs.
50 mg (135) vs. 810 (51/63) 309 (6.6) 77.8
mirabegron vs. 390 (146)
placebo
Demir Turkey | 0.4mg 7 days 137 | RCT 317 Adulis | Semirigid | 8/98 | 458 (168) | 940 (63/67) vs. | 48.80 (14.19) | 88.0vs. 90 vs. 229
(2022) tamsulosin vs. access vs. 458 814 (57/70) 5. 5550 729
placebo (140) (11.95)
Erturhan | Turkey | 0.4mg 14 days 48 | Retrospective 89 Adulis | UAS 95/115 | 405(123) | 652(1523) vs. | 544 (603) | 933vs | 66 vs. 9.1 (Fever) 132
(2019) tamsulosin vs. access vs. 385 (95) | 440 (11725) vs. 5836 909 | vs.9.1 (UTD) 0vs. 182
placebo (6.54) (Steinstrasse) 4.3 vs. 4.0
(Sepsis)
Morley | USA 0.4mg >2 days 76 | Retrospective 719 Children | Semi-rigid [ 45 | 122 (35) vs. | 880 (44/50) vs. NR NR NR
(2020) tamsulosin vs. access/ (semi- | 117 (33) 65.4 (17126)
placebo UAS rigid) (total) 875 (21/
access 95 24) v5. 200 (1/5)
(uas) (Semi-rigid) 88.5
(23/26) vs. 762
(16/21) (UAS)
McGee USA 0.4mg 7 days 49| Retrospective 89 Children | UAS 795 | 130(8)vs. | 615(6813)ws. | 405(262) | 750vs. NR
(2021) tamsulosin vs. access 137 (43) 389 (14136) vs. 500
placebo 36.1 (16.0)

Total No. of pts, total number of patients; Fr, French; yr, year: SD, standard deviation. Quality assessment of the included studies: RCTs were assessed by Modified Jadad Score and Retrospective studies were valued by
Newcastie-Ottawa Scale of cohort study. Age {yr), mean (SD): We unified the format of the data by estimating the sample mean and standard deviation from the sample size, median, range and/or interquartile range.
Stone-free rate: Computed tomography scans were followed up after treatment and compared with those before surgery to confirm the proportion of stone-free patients to all subjects. Complications (%): We counted
ol complicees-lnar-paran i they were reaited in:fhe studs: olmrviss The el merberat ditemmt bnesof complicalions foer -l wers caleulited





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Are adrenergic α1- antagonists beneficial for the access of retrograde ureteral access sheath or semi-rigid ureteroscope access? A systematic review and meta-analysis

		1. Introduction



		2. Method



		2.1. Search strategy



		2.2. Data extraction



		2.3. Outcomes of interest



		2.4. Statistical analysis











		3. Results



		3.1. Study characteristics



		3.2. Primary outcome



		3.3. Secondary outcome



		3.3.1. The fourth-week stone-free rate



		3.3.2. Operation time



		3.3.3. Postoperative analgesia



		3.3.4. Postoperative complications



















		4. Discussion



		5. Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Supplementary material



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Surgery

Are adrenergic al- antagonists beneficial for
the access of retrograde ureteral access sheath
or semi-rigid ureteroscope access? A
systematic review and meta-analysis







OPS/images/fsurg-09-1055904-g002.jpg
A

Ahmed 2016
Aydin 2017
Bayar 2019
Bhattar 2017
Dermir 2022
Etturhan 2019
McGee 2021
Mohey 2018
Morley 2020

Total (95% CI)
Total events
Heterogeneity: Chi*

9.3
Test for overall effect: Z= E 83 (P <0/ UUUUW)

B

Successtul scess rate

Adrenergic a1-Antagonists

Placebo
81 69 84
a7 38 50
61 51 63
23 6 21
87 57 70
23 " 25
13 14 36
62 52 65
50 17 26
421 440
315

Advenergic a1 Autagonist: Pacebo

w108

320541 638)
6719

325364 (93)
1365 53 4)
4762(759)

265295 ©98)
e

sy
287 483)

2037 35.1)
S8 65)
28290

219304 (72.1)
95136 (106)

22.0%
12.0%
16.3%
20%
181%
34%
24%
16.5%
7.3%

100.0%

Test or Heterogeneity
: »

15%

2%
%

155%
o

%

o

031

o2
087
036
0s

015
0003

064
007

Risk Ratio

1.1411.02,1.28)
1.261.07,1.49)
1.19[1.05,1.36)
2591[1.26,5.31)
1.1501.02,1.31)
1.48(087,253)
1.58(0.87,2.86)
1.21[1.06,1.38)
1.35[1.00,1.81)

124[147,1.33]

Aualyss model
Fised effect
Fived effect
Ficed effect
Fised effect
Fised effect
Fived effect

Randomeffect

Fived efect
Random effect

Risk Ratio

I

+

*

Test for Oversll efect
3

o5

68
285

63
20

000001

000001
0004

<0000
oo

00001
010—1

<0001
oot

05 07 15 2
Favours a1-Antagonists  Favours Placebo

Risk Ratio 95% C1)
FeaRemcon 2t

— 1240.7.139)
== 12115129
——— isamiw)
—— 123115, 131
—_——— tnaoisy
== 124(116,13)

e ——T Y Y E Y™

—— 121012130
e 130106, 161)

=






OPS/images/fsurg-09-1055904-g003.jpg
s R
e e " o
] —— 5 =l
i == 2 =
el - -
ey ooy m o saviean v -
Tt £ 550500 Favours a Antagonsts Favours Placeso. e Farours ai-Antagunit Favours lacebo.
Tty cre o g1 2L meson % e — T







OPS/images/fsurg-09-1055904-g001.jpg
Records identified from English
Databases: (n = 114)

Medline (via PubMed): (n=29)
Embase: (n=58)

Cochrane library: (n=28)

Records removed before
screening:
Dupllca!e records removed

by automation tools (n = 28)

Records Records excluded as ineligible
(n=39) by manual screening (n = 21)
Reports for eligibility Repﬁ;srflff's":’::: 2

(n=18) No outcome data (n= 3)

No full text (n=2)
Inconsistent intervention
(n=2)

Studies included in review
(n=9)

Reports of included studies
(n =1002)

(n =86

Reporls of included in meta-analysis
7)






OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Surgery





