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Abstract 

Medical expulsive therapy is now widely accepted by parents, and pediatric urolithiasis is a common condition. We 
searched PubMed, Embase, and the Cochrane Library databases for pertinent publications. We considered all published 
randomized controlled trials (RCTs) on the treatment of pediatric distal urolithiasis with α-adrenergic blockers or 
placebo. The results included information on stone ejection rate, stone expulsion time, pain episodes, analgesic use, 
adverse events, and related subgroup analyses. Our findings suggest that well-tolerated α-adrenergic blockers can 
successfully cure juvenile distal urolithiasis. We also discovered that silodosin is the most effective pharmaceutical 
approach, with a greater percentage of ejection.  
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1. Introduction

Incident of pediatric urolithiasis has been reportedly increasing, with an estimated prevalence of 0.1-5% 1. Urinary 
stones in children can occur due to various factors, considering metabolic, environmental, and dietary aspects 2. 
Urolithiasis commonly causes hematuria, dysuria, and pain in older children, whereas younger children may experience 
non-specific symptoms such as irritability 1. Treatment for urolithiasis depends on stone size, location, composition, 
and urinary system anatomy3. Endoscopic technology has led to a shift from open stone surgery to less invasive 
techniques 4,5. Medical expulsive therapy (MET) is recommended for minor distal ureteric stones to prevent anesthesia 
and associated expenditures. α-adrenergic blockers are the chosen medicine in this setting 2. In recent years, α-
adrenergic blockers have been recommended for the treatment of distal Ureter stones 3,6. Research indicates that α-
adrenergic blockers effectively improve both the rate and duration of spontaneous stone ejection 7. Although α-
adrenergic blockers have been used to treat urolithiasis in children as MET, there is limited information on their 
effectiveness 8. This systematic review, utilizing data from published randomized control trials, evaluated the 
effectiveness of α-adrenergic blockers as a treatment for distal ureteral stones in pediatric patients. 
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2. Methodology 

2.1. Protocol 

This is a systematic review and meta-analysis investigating the effect of alpha-adrenergic agents in the treatment of 
distal ureteric stones in the pediatric population. Our report follows the PRISMA protocol. (Fig 01) 

2.2. Eligibility Criteria 

2.2.1. Exclusion criteria 

Studies with no comparison between α-adrenergic blockers and cases. 

2.2.2. Poor randomization 

No documentation of adverse events and/or duration of stone expulsion 

2.3. Inclusion Criteria 

Studies have reported adverse events, stone expulsion time, and stone size after using α-adrenergic blockers on distal 
ureteric stones in the pediatric population. 

2.4. Search Strategy 

A methodical search was conducted using multiple databases of research-based literature including Pub-Med, Cochrane, 
Google Scholar, EMBASE and Web of Sciences from 2000 – 2024. We have limited our search to pediatric subject studies, 
no language restriction was applied. Table 1 shows a comprehensive search strategy. In each of the aforementioned 
datasets, we used a search method that involved multiple keyword combinations in the following order. 

• “α-adrenergic blockers efficacy in distal ureteric stones of pediatric population” [Title/Abstract] 

• B. "Outcomes of α-adrenergic blockers in the pediatric population" [Title/Abstract]  

• C. " α-adrenergic blockers and medical expulsive therapy agent in children” [Title/Abstract]  

• D. [A] AND [B] AND [C] 

2.5. Study selection 

The investigator retrieved the most relevant studies based on abstracts and titles. After reviewing the complete articles, 
the most pertinent ones were chosen in accordance with the eligibility requirements. Tables with the pertinent data 
were created, saved, and extracted.  

2.6. Data Extraction 

Two investigators extracted the data from eligible articles, and compression of extracted data was discussed to resolve 
discrepancies. The remaining investigators reported any remaining differences, and each study was reported in the 
form of a table along with the complete title, first author, date of publication, purpose/aim of the study, study setting, 
sample size of study, limitations, and conclusion.  

2.7. Statistical Analysis 

RevMan and R were used to sort, analyze, and present data graphically. Reported test results of relevant data including 
chi-square, Multivariate survival analysis, Time-dependent survival analysis, disease-free survival, Hazard ratio, and 
incidence rates were reported from all included studies.  



World Journal of Advanced Research and Reviews, 2025, 25(02), 037-044 

39 

 

Figure 1 PRISMA flow chart of study selection 

3. Results  

3.1. Study Characteristics 

A total of 7 randomized controlled trials were included in the systematic review, starting from 2000 to 2024, with total 
sample size of 429, only tamsulosin was used in single study as Medical expulsive therapy (MET) and Silodosin was also 
used in only one study, while the combination of silodosin and tamsulosin was used in three studies respectively. 
Remaining studies used Doxazosin. The mean duration of therapy documented in included studies was 3.2 ± 1.2 weeks, 
while the mean stone size was reported as 11.7 ± 2.3 mm. (Table 01) 

Table 1 Characteristics of included studies in review 

Year 
Study 
design 

Control Cases 
Sample 
size 

Duration of 
therapy 

Dosage 
Stone 
size 

(Aydogdu et al. 2009) RCT Analgesics Doxazosin 39 3 0.03 mg/kg/d ≤ 10 mm 

(Mokhless et al. 2012) RCT Analgesics Tamsulosin 61 4 0.4 mg/d ≤ 12 mm 

(Erturhan et al. 2013) RCT Analgesics Doxazosin 45 3 0.03 mg/kg/d ≤ 10mm 

(Aldaqadossi et al. 2015) RCT Analgesics 
Tamsulosin 
+ Silodosin 

61 4 
0.4 mg/d + 
4mg/d 

≤ 10mm 

(fahmy et al. 2017) RCT Analgesics Silodosin 60 4 4 mg/d  

(Elgalaly et al. 2017) RCT Analgesics 
Tamsulosin 
+ Silodosin 

37 4 
0.4 mg/d + 4 
mg/d 

≤ 10mm 

(Soliman et al. 2021) RCT Analgesics 
Tamsulosin 
+ Silodosin 

126 4 
0.4 mg/d + 4 
mg/d 

≤ 10mm 

3.2. Stone expulsion Time 

Mean stone expulsion duration of cases and controls were documented and results indicated patients treated with α-
adrenergic blockers expelled the stone in less time as compared to controls. The mean difference was -10.3 to -0.2 days 
with Tamsulosin and silodosin combination versus Doxazosin respectively. While accumulated mean duration of stone 
expulsion in cases was 9.2 ± 2.1 days while controls reported mean stone expulsion duration of 20.4 ± 4.3 days with a 
mean difference of 11.2 ± 2.2. (Table 02) 
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Table 2 Reported duration of stone expulsion in cases compared to controls 

Expulsion time reported in studies 

Studies 
Cases Controls 

Mean diff  
mean ± SD mean ± SD 

9 7.7 ± 1.9 18 ± 1.73 -10.3 

10 5.9 ± 2.1 6.1 ± 2.3 -0.2 

11 7 ± 4.3 10.4 ± 4.7 -3.4 

12 6 ± 0.37 8 ± 0.37 -2.00 

3 8.2 ± 3.4 14.5 ± 4.5 -6.3 

13 16.2 ± 4.2 21.2 ± 5.6 -5 

3.3. Sub category analysis 

Adverse events were reported as episodes of hematuria, nausea, need of analgesic (oral or intramuscular) allergic 
reactions or need to stop medications and get surgical intervention. Highest number of reported adverse events was 
from 2021 study with 16 reported incidents; the risk of adverse events with α-adrenergic agents is reportedly higher 
ranging from 1.38 – 8.81 respectively. (Table 03) 

Table 3 Reported adverse events from included studies of review 

Adverse events 

Study Cases Controls OR 95% CI 

9 3 0 7.98 0.40-161.23 

10 0 0     

11 3 0 8.81 0.42-183.61 

12 1 0 2.74 0.11-71.04 

3 9 6 1.38 0.42-4.49 

13 16 5 4.18 1.41-12.41 

 

The stone expulsion time was estimated with accordance of stone size, the two categories of stone sizes were< 5 mm 
and > 5 mm respectively, three studies reporting < 5mm stone size showed a minimum of 2.91 and a maximum of 25.91 
OR while the remaining three studies with stone sizes of >5mm reported lower odds of stone expulsion with minimum 
OR of 1.75 and maximum of 9.14 respectively. (Table 04) 

Table 4 Comparison of stone expulsion duration associated with stone size 

Stone expulsion time according to stone size 

Stone size Study Cases Controls OR CI 95% 

< 5 mm 

10 9 8 3.38 0.29-39.32 

12 9 5 25.91 1.23-546.67 

3 16 11 2.91 0.23-36.16 

> 5 mm  

10 7 6 1.75 0.22-14.22 

12 8 1 9.14 0.90-92.40 

3 13 7 3.71 0.70-19.59 
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4. Discussion 

Pediatric urolithiasis is more common in underdeveloped nations than to industrialized countries 14,15. Pediatric 
patients typically require many treatments for urolithiasis due to its high recurrence rate 16–18. Treatments such as 
placebo, a-adrenergic blockers (e.g., tamsulosin, silodosin, doxazosin), calcium channel blockers (e.g., nifedipine), and 
adjuvant treatments (e.g., steroids or tolterodine) are commonly used instead of surgery due to its high cost and 
procedural risk 4,6. Analgesics can alleviate pain and promote autonomous stone evacuation, whereas a-adrenergic 
blockers can limit uncoordinated frequency and sustain propulsive contractions, resulting in faster stone expulsion and 
less discomfort. The effectiveness of a-adrenergic blockers in treating pediatric urolithiasis in the distal ureter remains 
unclear 2,5,19. 

Our review compared a-adrenergic blockers (tamsulosin, doxazosin, and silodosin) to placebo in treating juvenile 
urolithiasis with stones less than 12mm. A-adrenergic blockers were found to be effective in treating pediatric 
urolithiasis in 7 randomized controlled trials including 429 individuals. A-adrenergic blockers improved stone 
expulsion rates and reduced expulsion time. Additionally, children who received a-adrenergic blockers experienced 
fewer pain episodes and required fewer analgesics. 

We also conducted subgroup analysis based on drug and stone size. Tamsulosin, silodosin, and doxazosin significantly 
improved expulsion rate, while tamsulosin and silodosin significantly reduced expulsion time. However, doxazosin had 
no impact when compared to placebo. Tamsulosin and silodosin significantly reduce the frequency of pain episodes. 
This study confirms that silodosin has a higher expulsion rate, shorter expulsion time, and fewer pain episodes in 
pediatric patients compared to tamsulosin 1,2,20–22. 

Over the last 20 years, advancements in endourologic technology have made it possible for urologists to utilize smaller, 
more flexible endoscopes with more efficiency 8,23–25. According to published research adults with stones less than 5 
mm have an 80% chance of passing them naturally 26, while a meta-analysis found that stones under 5mm and 5-10mm 
had 68% and 47% spontaneous passage rates, respectively, during follow-up 1,6,7.  

The size and position of ureteral stones significantly impact their ejection rate and interval, according to the 
statistics,1,27,28. However, in our review calculi less than 5 mm had higher expulsion rates with α-adrenergic blockers as 
compared to analgesics 3,10,12. In 1998, doxazosin, an α -blocker, was utilized to speed up the natural transit of ureteral 
calculi, since then, randomized controlled trials have employed α -blockers to treat ureteral stones 10. These medicines 
effectively reduce ureteral muscle tone and intramural pressure, leading to faster stone transit, patients on α -blockers 
and calcium channel blockers had higher spontaneous passing rates compared to those using standard management 
measures(Sun et al. 2022).  

Renal obstructions are known to cause ureteral muscular spasms, submucosal edema, discomfort, and infection 29. 
Increased intraluminal pressure activates neurons in the ureter's smooth muscle and mucosa layers, leading to 
discomfort. Conservative therapy tries to minimize muscle spasms, urethral edema, and infections while lowering 
discomfort until spontaneous evacuation occurs 30. Clinicians have employed pharmacological medications including 
calcium channel blockers and steroids to treat this condition 27. Management of such symptoms in pediatric population 
is challenging as the child can only show limited signs apart from symptoms and verbal identification of issues are 
absent 2,3,10,31. 

Some research examines how alpha-blockers and anticholinergics interact. 12 found that while tamsulosin effectively 
removes ureteral stones, tolteridine does not offer any further benefits. Prospective randomized trials show that using 
alpha-blockers to treat distal ureteral stones in adults reduces the need for analgesics and improves patient suffering 
during stone transit. 

The MET allows for spontaneous stone passage in DUS occurrence 1,2,32. Several studies have evaluated the effectiveness 
and safety of α-adrenergic blockers in adult populations 2019. There is limited research on the use of α-blockers as MET 
in pediatric patients 13,33. Previous trials have demonstrated the safety of these medicines for treating voiding disorder 
in children. Some writers tested these medications for MET in children 1. The efficacy of tamsulosin was studied for the 
treatment of DUS in children by 3.  

Silodosin binds to the α-receptor subtype similarly to tamsulosin, but has a 17-fold higher affinity for the α-receptor 
subtype 1,28. Silodosin outperformed tamsulosin and doxazosin in treating pediatric urolithiasis, as expected 32. 
Subgroup analysis revealed that stones measuring <5mm had significantly better expulsion rate and duration, whereas 
those measuring >5mm did not show any significant difference. In summary, a-adrenergic blockers can improve stone 
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ejection efficiency, particularly for smaller stones, contrary to existing standards 3422. This trial comprised patients 
treated with a-adrenergic blockers (tamsulosin, doxazosin), as well as calcium channel blockers and adjuvant medicines 
1,22. The article's conclusion was not persuasive due to inadequate data and potential publication bias. The earlier trial 
on a-adrenergic blockers in juvenile urolithiasis did not provide conclusive results. 26 Our study discovered that a-
adrenergic blockers outperformed placebo in terms of expulsion time, which was not observed in the previous review. 
Furthermore, tamsulosin had higher adverse effects than placebo in our trial. Our study investigated additional 
variables, such as pain episodes, analgesia need, and stone sizes, which were overlooked in the prior research. This 
study aims to improve treatment selection in juvenile urolithiasis by correcting previous erroneous findings and 
providing comparisons. For the first time, we found silodosin to be more effective than tamsulosin in treating pediatric 
urolithiasis.  

5. Conclusion 

Our study found that a-adrenergic blockers can improve stone ejection efficiency in juvenile urolithiasis, particularly 
for tiny stones less than 5mm, with a good safety profile. Further research is needed to determine whether silodosin 
was the most effective medicine for improving expulsion rates  

Compliance with ethical standards 

Disclosure of conflict of interest 

No conflict of interest to be disclosed. 

References 

[1] Bacchus MW, Locke RA, Kwenda EP, DeMarco RT, Grant C, Bayne CE. Medical Expulsive Therapy (MET) for 
Ureteral Calculi in Children: Systematic Review and Meta-Analysis. Front Urol. 2022;2(April):1-8. 
doi:10.3389/fruro.2022.866162 

[2] Sun F, Bao X, Cheng D, et al. Meta-Analysis of the Safety and Efficacy of α-Adrenergic Blockers for Pediatric 
Urolithiasis in the Distal Ureter. Front Pediatr. 2022;10(April). doi:10.3389/fped.2022.809914 

[3] Mokhless I, Zahran AR, Youssif M, Fahmy A. Tamsulosin for the management of distal ureteral stones in children: 
A prospective randomized study. J Pediatr Urol. 2012;8(5):544-548. doi:10.1016/j.jpurol.2011.09.008 

[4] Atan A, Balcı M. Medical expulsive treatment in pediatric urolithiasis. Turk Urol Derg. 2015;41(1):39-42. 
doi:10.5152/tud.2015.82856 

[5] Thomas JC, DeMarco RT, Donohoe JM, Adams MC, Brock JW, Pope IV JC. Pediatric ureteroscopic stone 
management. J Urol. 2005;174(3):1072-1074. doi:10.1097/01.ju.0000169159.42821.bc 

[6] Austin PF, Homsy YL, Masel JL, Cain MP, Casale AJ, Rink RC. α-Adrenergic blockade in children with neuropathic 
and nonneuropathic voiding dysfunction. J Urol. 1999;162(3 II):1064-1067. doi:10.1016/S0022-
5347(01)68067-4 

[7] Ziaeefar P, Basiri A, Zangiabadian M, et al. Medical Expulsive Therapy for Pediatric Ureteral Stones: A Meta-
Analysis of Randomized Clinical Trials. J Clin Med. 2023;12(4). doi:10.3390/jcm12041410 

[8] Bader MJ, Eisner B, Porpiglia F, Preminger GM, Tiselius HG. Contemporary management of ureteral stones. Eur 
Urol. 2012;61(4):764-772. doi:10.1016/j.eururo.2012.01.009 

[9] Aldaqadossi HA, Shaker H, Saifelnasr M, Gaber M. Efficacy and safety of tamsulosin as a medical expulsive therapy 
for stones in children. Arab J Urol. 2015;13(2):107-111. doi:10.1016/j.aju.2015.02.007 

[10] Aydogdu O, Burgu B, Gucuk A, Suer E, Soygur T. Effectiveness of Doxazosin in Treatment of Distal Ureteral Stones 
in Children. J Urol. 2009;182(6):2880-2884. doi:10.1016/j.juro.2009.08.061 

[11] fahmy A, Rhasad hazem, Kamal A, Elsawy M. Mp90-18 Silodosin for Medical Expulsive Therapy in Children With 
Distal Ureteral Stone: a Prospective Randomized, Placebo-Controlled, Single Blind Study Study. J Urol. 
2017;197(4S):e1217. doi:10.1016/j.juro.2017.02.2837 

[12] Erturhan S, Bayrak O, Sarica K, Seckiner I, Baturu M, Sen H. Efficacy of medical expulsive treatment with 
doxazosin in pediatric patients. Urology. 2013;81(3):640-643. doi:10.1016/j.urology.2012.11.031 



World Journal of Advanced Research and Reviews, 2025, 25(02), 037-044 

43 

[13] Soliman MG, El-Gamal O, El-Gamal S, Abdel Raheem A, Abou-Ramadan A, El-Abd A. Silodosin versus Tamsulosin 
as Medical Expulsive Therapy for Children with Lower-Third Ureteric Stones: Prospective Randomized Placebo-
Controlled Study. Urol Int. 2021;105(7):568-573. doi:10.1159/000513074 

[14] Coward RJM, Peters CJ, Duffy PG, et al. Epidemiology of paediatric renal stone disease in the UK. Arch Dis Child. 
2003;88(11):962-965. doi:10.1136/adc.88.11.962 

[15] Campschroer T, Zhu X, Vernooij RWM, Lock MTWT. Alpha-blockers as medical expulsive therapy for ureteral 
stones. Cochrane Database Syst Rev. 2018;2018(4). doi:10.1002/14651858.CD008509.pub3 

[16] Giovannitti JA, Thoms SM, Crawford JJ. Alpha-2 adrenergic receptor agonists: A review of current clinical 
applications. Anesth Prog. 2015;62(1):31-38. doi:10.2344/0003-3006-62.1.31 

[17] Burgu B, Gucuk A, Soygur T. Use of Doxazosin for Pediatric Distal Ureter Stones: Results from Prospective 
Randomised Study. J Pediatr Urol. 2009;5:S34. doi:10.1016/j.jpurol.2009.02.038 

[18] Tian D, Li N, Huang W, Zong H, Zhang Y. The efficacy and safety of adrenergic alpha-antagonists in treatment of 
distal ureteral stones in pediatric patients: A systematic review and meta-analysis. J Pediatr Surg. 
2017;52(2):360-365. doi:10.1016/j.jpedsurg.2016.10.003 

[19] Van Savage JG, Palanca LG, Andersen RD, Rao GS, Slaughenhoupt BL. Treatment of distal ureteral stones in 
children: Similarities to the American Urological Association guidelines in adults. J Urol. 2000;164(3 II):1089-
1093. doi:10.1016/s0022-5347(05)67259-x 

[20] Hsu YP, Hsu CW, Bai CH, Cheng SW, Chen KC, Chen C. Silodosin versus tamsulosin for medical expulsive treatment 
of ureteral stones: A systematic review and meta-analysis. PLoS One. 2018;13(8):1-24. 
doi:10.1371/journal.pone.0203035 

[21] Hollingsworth JM, Canales BK, Rogers MAM, et al. Alpha blockers for treatment of ureteric stones: Systematic 
review and meta-analysis. BMJ. 2016;355. doi:10.1136/bmj.i6112 

[22] Sun K, Zhang P, Sun Y, Wang Q, Xia Q. Meta-analysis of the efficacy and adverse drug reactions of adrenergic alpha-
antagonists in treating children with ureteral calculi. Front Pediatr. 2023;11(February):1-12. 
doi:10.3389/fped.2023.1098002 

[23] Ozden E. Percutaneous nephrolithotomy in pediatric age group: Assessment of effectiveness and complications. 
World J Nephrol. 2016;5(1):84. doi:10.5527/wjn.v5.i1.84 

[24] Smaldone MC, Corcoran AT, Docimo SG, Ost MC. Endourological Management of Pediatric Stone Disease: Present 
Status. J Urol. 2009;181(1):17-28. doi:10.1016/j.juro.2008.09.001 

[25] Zeng G, Zhu W, Lam W. Miniaturised percutaneous nephrolithotomy: Its role in the treatment of urolithiasis and 
our experience. Asian J Urol. 2018;5(4):295-302. doi:10.1016/j.ajur.2018.05.001 

[26] Velázquez N, Zapata D, Wang HHS, Wiener JS, Lipkin ME, Routh JC. Medical expulsive therapy for pediatric 
urolithiasis: Systematic review and meta-analysis. J Pediatr Urol. 2015;11(6):321-327. 
doi:10.1016/j.jpurol.2015.04.036 

[27] De Dominicis M, Matarazzo E, Capozza N, Collura G, Caione P. Retrograde ureteroscopy for distal ureteric stone 
removal in children. BJU Int. 2005;95(7):1049-1052. doi:10.1111/j.1464-410X.2005.05464.x 

[28] Watts HF, Tekwani KL, Chan CW, Rzechula KH, Kulstad EB. The Effect of Alpha-Blockade in Emergency 
Department Patients with Ureterolithiasis. J Emerg Med. 2010;38(3):368-373. 
doi:10.1016/j.jemermed.2008.08.032 

[29] Smaldone MC, Cannon GM, Wu HY, et al. Is Ureteroscopy First Line Treatment for Pediatric Stone Disease? J Urol. 
2007;178(5):2128-2131. doi:10.1016/j.juro.2007.07.050 

[30] Lawn JE, Bhutta ZA, Ezeaka C, Saugstad O. Ending Preventable Neonatal Deaths: Multicountry Evidence to Inform 
Accelerated Progress to the Sustainable Development Goal by 2030. Neonatology. 2023;120(4):491-499. 
doi:10.1159/000530496 

[31] Wadhwa P, Aron M, Bal CS, Dhanpatty B, Gupta NP. Critical prospective appraisal of renal morphology and 
function in children undergoing shockwave lithotripsy and percutaneous nephrolithotomy. J Endourol. 
2007;21(9):961-966. doi:10.1089/end.2006.9928 

[32] Raison N, Ahmed K, Brunckhorst O, Dasgupta P. Alpha blockers in the management of ureteric lithiasis: A meta-
analysis. Int J Clin Pract. 2017;71(1):1-15. doi:10.1111/ijcp.12917 



World Journal of Advanced Research and Reviews, 2025, 25(02), 037-044 

44 

[33] Ishii H, Griffin S, Somani BK. Ureteroscopy for stone disease in the paediatric population: A systematic review. 
BJU Int. 2015;115(6):867-873. doi:10.1111/bju.12927 

[34] Elkoushy MA. Adjuvant alpha adrenergic blockers: Are they equally efficient for renal and upper ureteral calculi 
disintegrated by shock wave lithotripsy? African J Urol. 2012;18(1):24-28. doi:10.1016/j.afju.2012.04.006  


