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Purpose: To address whether preoperative tamsulosin increases the rate of successful 
ureteral orifice navigation for ureteroscopy (URS) without prestenting in school-age pediatric 
patients.
Methods: We retrospectively reviewed all pediatric patients who had undergone uretero-
scopy (URS) at our institution from 2013 to 2020. Patients were divided into two groups: 
those who had received tamsulosin 0.4 mg daily ≥48 hours preoperatively and those who had 
not. Statistical analysis was done using independent-sample t-tests and Mann–Whitney U 
tests for continuous variables, and χ2 and Fisher’s exact tests were used for categorical 
variables. Multivariate analysis was done using binary logistic regression test.
Results: Overall, successful ureteral orifice navigation occurred in 44 of 50 patients (88%) 
who had received tamsulosin and 17 of 26 (65.4%) who had not (p=0.019). On further 
subanalysis based on stone location and instrumentation used, successful ureteral orifice 
navigation had occurred in 21 of 24 patients (87.5%) in the tamsulosin group and one of five 
(20%) in the no-tamsulosin group for semirigid ureteroscopy for mid–distal ureterolithiasis 
(p=0.007). For proximal ureteral and renal stones, successful ureteral orifice navigation with 
a flexible ureteroscope or ureteral access sheath had occurred in 23 of 26 patients (88.5%) in 
the tamsulosin group and 16 of 21 (76.2%) in the no-tamsulosin group (p=0.437). 
Multivariate analysis showed no significant difference between success rates in the two 
groups after controlling for patient weight, height, BMI, and stone location. We did not 
observe any adverse effects from tamsulosin.
Conclusion: This is the first study to evaluate preoperative tamsulosin on successful ureteral 
orifice navigation in school-age pediatric patients. Although not reaching statistical signifi-
cance, further evaluation should be done on larger cohorts. Patient height was found to be an 
independent predictor of successful ureteral orifice navigation.
Keywords: ureteroscopy, pediatric, tamsulosin, ureteral orifice navigation, α-blockers, renal 
stone

Introduction
The incidence of pediatric urolithiasis has risen dramatically over the past few 
decades, with a reported rate of 4% per year.1 This trend has emphasized the need 
for improved strategies for managing ureteral calculi in this age-group. The 2016 
American Urological Association (AUA) guidelines on the surgical management of 
stones recommend that clinicians offer ureteroscopy (URS) for pediatric patients 
with ureteral stones who are unlikely to pass the stones or have failed a trial of 
observation and/or medical expulsive therapy.2 A unique aspect of pediatric URS is 
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the smaller ureteral diameter, which often results in failure 
to access the ureter during an initial URS attempt.

There is controversy regarding the practice of routine 
prestenting and balloon dilation to gain ureteral access in 
children.3 The AUA guidelines recommend against the 
routine use of prestenting. Balloon dilation of the ureteral 
orifice carries the risk of ureteral perforation and ureteral 
stricture, due to tissue ischemia.3 Ureteral orifice naviga-
tion is often limited at the level of the ureteral orifice or 
intramural ureter. α1 adrenergic receptors are densely 
located at this level, and α-antagonists can reduce the 
tension of the intramural segment.4 In pediatric patients, 
studies have demonstrated that off-label use of tamsulosin 
is associated with an increased rate and decreased time of 
passage of ureteral calculi.5 The purpose of this study was 
to evaluate if preoperative treatment with tamsulosin is 
associated with an increased rate of successful first-time 
ureteral orifice navigation in a school-age pediatric popu-
lation, defined as patients 5–18 years old.

Methods
After obtaining institutional research ethics board approval 
(IRB 1,705,600,370), we retrospectively reviewed all 
pediatric patients who had undergone URS at our institu-
tion from January 2013 to July 2020. All cases had been 
performed by a single surgeon (senior author) using a 
standard approach for ureteral navigation based on the 
location of the stone. A semirigid ureteroscope (Wolf 4.5 
Fr) was used for mid–distal ureteral stones, while a flex-
ible ureteroscope (Storz 7.5 Fr) with or without a ureteral 
access sheath (Cook 9.5 Fr) was used for proximal ureteral 
and renal stones, but always attempting sheath placement 
first. Our technique for URS in pediatric patients is as 
follows. For semirigid URS, we start with cystoscopy 
and retrograde pyelography, followed by guide-wire inser-
tion up to the renal pelvis. Then, we insert the uretero-
scope over the wire under direct vision up to the stone 
location. No ureteral orifice dilation is attempted or per-
formed prior to URS insertion. In flexible URS, we start 
with cystoscopy and retrograde pyelography, followed by 
guide-wire insertion up to the renal pelvis. We attempt to 
insert a ureteral access sheath (Cook 9.5 Fr) under fluoro-
scopic guidance, and the ureteroscope is then advanced via 
the ureteral access sheath. If unable to advance the ureteral 
access sheath, we advance the ureteroscope over the guide 
wire under direct vision up to the stone level or renal 
pelvis. In both situations, if navigation of the ureteral 

orifice is unsuccessful, then a ureteral JJ stent is placed 
for 10–14 days before attempting a second URS.

Success in our study was defined as being able to engage 
the instrument (ureteroscope or ureteral access sheath) in the 
ureteral orifice to be able to perform the intended procedure. 
Patients with previously placed ureteral stents and those aged 
<5 years or >18 were excluded from the study. Patients were 
divided into two groups: those who had received tamsulosin 
0.4 mg daily for at least 48 hours preoperatively (this timing 
was chosen because tamsulosin was found to have rapid 
onset of action after 8 hours when used for benign prostatic 
hyperplasia, so 48 was chosen in our study to allow for 
sufficient time for distal ureter relaxation) and those who 
had not received tamsulosin preoperatively. After May 
2017, reviewing our data and the observation of a higher 
success rate for navigating the ureteral orifice with tamsulo-
sin, it became our standard practice to give those patients 
who had renal stones at least a 2-days cours of tamsulosin 
prior to undergoing URS. This explains the high number of 
patients on tamsulosin in this group. Statistical analysis was 
then performed using independent sample t-tests and Mann– 
Whitney U tests for continues variables, and χ2 test and 
Fisher’s exact test for categorical variables. Multivariate 
analysis was done using binary logistic regression testing. 
Statistical analysis was done using IBM SPSS version 24.

Results
A total of 103 patients had undergone URS: 27 were 
excluded, 50 of 76 (65.8%) had received preoperative 
tamsulosin, and 26 of 76 (34.2%) had not. There were no 
significant differences in age, sex, BMI, or size of calculi, 
between the groups, but there were for patient weight, 
height, and stone location. (Table 1). We included patients 
who had received tamsulosin for at least 48 hours, with a 
median of 7 days (range 2–28 days). Those who had 
received tamsulosin for <48 hours or had not received 
tamsulosin at all were included in the nontreatment 
group. Successful first-time ureteral orifice navigation 
was achieved in 44 of 50 patients (88%) who received 
preoperative tamsulosin and 17 of 26 patients (65.4%) 
who did not (p=0.019, Table 2). We further stratified the 
groups based on stone location. In patients with proximal 
ureteral and renal stones, successful first-time ureteral 
orifice navigation was achieved in 23 of 26 (88.5%) in 
the tamsulosin group and 16 of 21 (76.2%) in those who 
had not. (p=0.437). For patients with mid–distal ureteral 
calculi, successful ureteral orifice navigation was achieved 
in 21 of 24 (87.5%) who had received preoperative 

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                               

Research and Reports in Urology 2020:12 564

Morley et al                                                                                                                                                          Dovepress

http://www.dovepress.com
http://www.dovepress.com


tamsulosin and one of five patients (20%) who had not 
(p=0.007). No adverse effects from the use of tamsulosin 
were reported. On multivariate analysis, preoperative tam-
sulosin failed to maintain significance and height was 
found to be an independent predictor of successful ureteral 
orifice navigation (Table 3).

Discussion
The prevalence of urolithiasis in children has been increas-
ing dramatically. One tertiary-care center reported a 

fivefold increase in incidence of pediatric urolithiasis 
over 10 years, with a recurrence rate of approximately 
40%.6 Most urinary calculi in the kidneys or ureters are 
comprised of either calcium oxalate or calcium phosphate 
and associated with an identifiable metabolic abnormality.7 

Adolescents with ureterolithiasis may present similarly to 
adult patients; however, younger children can present a 
diagnostic challenge, due to aspecific pain localized to the 
abdomen or pelvis. As per the 2016 AUA guidelines, an 
initial trial of observation with or without medical expul-
sion therapy is appropriate in children with uncomplicated 
ureteral stones ≤10 mm, because many children will pass 
their stones spontaneously.2

Although spontaneous passage of ureteral calculi is 
more likely in children than adults, many children may 
still require surgical intervention. In a review of 7,921 
children with urolithiasis, 22% eventually required stone- 
related surgery.8 Of those children, 25% required two to 
three procedures.8 It is recommended that clinicians offer 
URS for pediatric patients with ureteral stones who are 

Table 1 Characteristics of Patients and Associated Stone Burden

Preoperative Tamsulosin (n=50) No preoperative Tamsulosin (n=26) p-value

Age (years) mean (SD) 12.24 (3.5) 11.7 (3.3) 0.548

Sex

Female 26 (52%) 15 (57.7%) 0.637
Male 24 (48%) 11 (42.3%)

Weight (kg), mean (SD) 58.06 (26.7) 42.9 (19.4) 0.006*

Height (cm), mean (SD) 151.8 (19.8) 139 (19) 0.009*

BMI, mean (SD) 23.8 (7.79) 21.2 (5.09) 0.124
Stone size (mm), median (range) 5 (2–10) 5.5 (2.5–15.5) 0.171

Stone location
Renal/proximal 26 (52%) 21 (80.8%) 0.014*

Mid/distal 24 (48%) 5 (19.2%)

Note: *Statistically significant.

Table 2 Rates of Successful First-Time Ureteral Orifice Navigation in Pediatric Patients Who had Received Preoperative Tamsulosin 
Compared to those who had not

Successful Rate of Ureteral 
Orifice Navigation, n

Failed Ureteral 
Orifice Navigation, n

Rate of 
Success

p-value

Proximal/renal calculus with tamsulosin 23 3 88.5% 0.437
Proximal/renal calculus without tamsulosin 16 5 76.2%

Mid/distal calculus with tamsulosin 21 3 87.5% 0.007*

Mid/distal calculus without tamsulosin 1 4 20%
Overall with tamsulosin 44 6 88% 0.019*

Overall without tamsulosin 17 9 65.4%

Note: *Statistically significant.

Table 3 Multivariate Analysis of Predictors of Successful Ureteral 
Orifice Navigation without Prestenting in Pediatric Patients

OR (95% CI) p-value

Weight 0.98 (0.93–1.03) 0.576

Height 1.05 (1.01–1.09) 0.002*

Preoperative tamsulosin 2.59 (0.7–9.1) 0.14
Stone location 2.12 (0.552–8.6) 0.292

Note: *Statistically significant.
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unlikely to pass the stones or who have failed a 4- to 6- 
week trial of observation and/or medical expulsive 
therapy.2 There are some similarities in performing URS 
in the adult and pediatric populations; however, there are 
also some important differences: a pediatric patient has 
different anesthetic requirements and risks, a higher risk of 
lifelong recurrent urological interventions, and smaller 
anatomy, which requires smaller instruments and technical 
expertise.9 A unique aspect of pediatric URS is the smaller 
ureteral diameter, which often results in failure to access 
the ureter during an initial URS attempt. In a review of 
251 pediatric URS cases, 76.6% of prestented patients 
required stent placement, due to unsuccessful instrumenta-
tion of the ureteral orifice.10 There is controversy regard-
ing the practice of routine prestenting and balloon dilation 
to gain ureteral access in children.3 Although some studies 
have reported higher URS success rates with prestenting, 
many clinicians question whether the benefits outweigh 
the disadvantages of an additional procedure. 
Additionally, this practice will commit all patients to two 
or more procedures under anesthesia, which is another 
burden on both patients and health systems. The most 
recent AUA guidelines recommend against the routine 
use of prestenting.2 In children, balloon dilation of the 
ureteral orifice is avoided by many clinicians, due to the 
risk of ureteral perforation and ureteral stricture due to 
tissue ischemia.3

During pediatric URS, ureteral access is often limited at 
the level of the intramural ureter or ureteral orifice. α- 
adrenergic receptors have been shown to be present along 
the entire length of the human ureter, including subtypes 
α1a, α1b, and α1d.11 The distal ureter has the highest con-
centration of α receptors, particularly the α1d subtype.11 α- 
receptor stimulation increases the force of ureteral contrac-
tion and frequency of ureteral peristalsis.12 In adults, the use 
of α-receptor antagonists has been shown to increase the 
spontaneous passage rates of ureteral stones, reduce analge-
sic requirements, and decrease time to stone passage.13–15 

The likely mechanism of α-antagonists in this setting 
involves reduction of ureteral spasms, increasing pressure 
proximal to the stone, relaxing the ureter in the region of 
and distal to the calculus, and decreasing the tone and 
frequency of contractions.12,16 Tamsulosin is the most 
widely studied α1 antagonist in the treatment of ureteral 
calculi. Sato et al demonstrated that tamsulosin has high 
affinity for α1a and α1d receptors.17 Tamsulosin demon-
strates a rapid onset of action (4– 8 hours) based on Qmax 

after the first dose, which is why 48 hours was chosen in 

our study as sufficient time to expect intramural ureteral 
relaxation.18 A multi-institutional cohort study in children 
found that the odds of passage of ureteral stones were 
greater in children prescribed tamsulosin versus analgesics 
alone.5 In this study, no adverse effects of tamsulosin were 
noted in 99 children who received treatment.5 Mokhless et 
al similarly demonstrated no clinically significant adverse 
effects in children treated with tamsulosin at doses of 0.4 
mg daily for children aged >4 years and 0.2 mg daily for 
children aged <4 years.19 Recent literature has demonstrated 
that the use of medical expulsion therapy in children is now 
increasing nationwide.20

To our knowledge, there have been no studies asses-
sing the use of preoperative α-adrenergic antagonists for 
pediatric navigation of thye ureteral orifice, whether for 
the purpose of semirigid/flexible URS or passing a ureteral 
access sheath. In theliterature on adults, Abdelaziz et al 
reported a prospective randomized trial to assess if pre-
operative α-adrenergic blockers increased the rate of suc-
cessful ureteral access.21 In this study, 98 patients (>18 
years old) were randomized to receive tamsulosin for 1 
week prior to URS versus no treatment. They found that 
the treatment group had a higher success rate (94.1% 
versus 87.2%) and lower complication rate (11.7% versus 
19.1%) than the control group.21

In our study, successful first-time ureteral orifice navi-
gation was achieved in 44 of 50 patients (88%) in the 
treatment group and only 17 of 26 patients (65.4%) in 
the nontreatment group, which was statistically significant 
(p=0.019) on univariate analysis. Further stratification of 
the data showed that in the mid–distal ureteral group, there 
was statistical significance (p=0.007). However, in the 
proximal/renal group, there was a significantly higher suc-
cess rate in the tamsulosin group (88.5%) vs 76.2% in the 
nontreatment group, but it did not reach statistical signifi-
cance (p=0.437). We suspect that the higher success rate in 
ureteral orifice navigation in patients that had received 
preoperative tamsulosin was associated with relaxation of 
distal ureteral tone, which facilitates advancement of the 
ureteroscope or ureteral access sheath. However, these 
findings were not statistically significant after controlling 
for weight, height, and stone location on multivariate 
analysis, which may be due to the small sample and lack 
of randomization. Assessing the effect of duration of tam-
sulosin on relaxation of the ureteral orifice or intramural 
part of the ureter is beyond the scope of this study. 
However, with the observation of higher successful navi-
gation of the ureteral orifice with at least 48 hours (median 
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7 days), it will not be a surprise for us if we obtain similar 
results with longer-duration tamsulosin use.

We acknowledge the many limitations of this study. 
First, all surgeries were performed by a single surgeon at a 
single center, although this may give a strength in standar-
dization of the comparison. Second, although all patients 
in the treatment group were reported to have received at 
least 48 hours of tamsulosin prior to surgery, some patients 
received longer courses of therapy, given the different 
durations of trials of passage and operative scheduling 
limitations. Third, there were statistically differences in 
weight, height, and stone location between the groups. 
As a retrospective study, there is a risk of selection bias, 
and our sample size for mid–distal ureteral stones was 
small, as there were few patients with distal ureteral stones 
who had been referred without prior medical expulsive 
therapy. This is mainly related to the widely published 
literature and AUA guidelines on the positive effect of α- 
blockers to facilitate passing ureteral stones, and it has 
become general practice to place those patients on tamsu-
losin by urologists, pediatricians, and ER physicians 
before referring patients to pediatric urology services. 
Therefore, only five patients had had distal URS without 
tamsulosin. Finally, our observations should be validated 
using a prospective randomized multi-institutional trial.

Conclusion
This study is the first to assess the effect of preoperative 
tamsulosin on navigating the ureteral orifice in school-age 
pediatric patients. Although preoperative treatment with 
tamsulosin failed to show a statistically significant differ-
ence for successful ureteral orifice navigation, the trend for 
higher success rate following preoperative tamsulosin war-
rants further evaluation using a larger sample in a rando-
mized controlled trial. Patient height was found to be an 
independent predictor of successful ureteral orifice naviga-
tion in this age-group.
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