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Abstract

Objective: To evaluate the efficacy and safety of adjunctive alpha-blocker therapy before ure-

teroscopy in the management of ureteral stones.

Methods: The databases MEDLINE
VR

, EMBASE and The Cochrane Controlled Trail Register of

Controlled Trials were searched between January 1980 and June 2019 to identify randomized

controlled trials (RCTs) that referred to the use of alpha-blockers as adjunctive therapy before

ureteroscopy for the treatment of ureteral stones. Odds ratios (ORs) with 95% confidence

intervals (CIs) were used for dichotomous outcomes; and mean difference (MD) with 95% CIs

were used to report continuous outcomes.

Results: The analysis included five RCTs with a total of 557 patients. Compared with placebo,

patients that received adjunctive alpha-blockers had significantly higher successful access to the

stone (OR 5.44; 95% CI 2.99, 9.88), a significantly higher stone-free rate at the end of week 4 (OR

3.75; 95% CI 2.20, 6.39), significantly less requirement for balloon dilatation (OR 0.26; 95% CI

0.15, 0.44) and a significantly lower risk of complications (OR 0.25; 95% CI 0.15, 0.42).

There was no significant difference in the operation time between the two groups (MD –3.33;

95% CI –7.03, 0.37).

Conclusions: Adjunctive alpha-blocker therapy administered before ureteroscopy was effective

in the management of ureteral stones with a lower risk of complications than placebo treatment.
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Introduction

Urolithiasis is a major health problem
worldwide with increasing incidence and
prevalence, which is attributed primarily
to the increase in type 2 diabetes mellitus,
obesity and metabolic syndrome.1–4 The
management of urethral stones consists of
observation, medical expulsive therapy
(MET), shockwave lithotripsy (SWL), ure-
teroscopy, percutaneous nephrolithotomy
or open and laparoscopic stone surgery,
depending on the clinical situation.5

The selective alpha-blockers are widely
used in the clinical treatment for ureteral
stones as MET. For example, previously
published meta-analyses, as well as the
American Urological Association and
European Association of Urology, strongly
recommend that patients with ureteral
stones be offered alpha-blockers to promote
stone passage.6,7 The most recent systemat-
ic reviews and meta-analyses demonstrate
the benefit of alpha-blockers for the treat-
ment of larger stones in the ureter.8,9 The
presumed mechanism of action of alpha-
blockers is the inhibition of smooth
muscle contraction in the ureter, causing
relaxation of the ureter smooth muscle
and reducing the strength and frequency
of peristalsis.10

In 1980, the first use of rigid retrograde
ureteroscopy was reported.11 Thanks to
technical improvements and the introduc-
tion of a wide range of disposables, rigid
or flexible uretero(reno)scopes can be used
for the whole ureter, depending on individ-
ual anatomy and surgeon preference.6

Ureteroscopy has become the standard

treatment method for ureteral stones, with

a high success rate.12 However, advancing

an ureteroscope into the non-dilated ureter

is difficult and carries the risk of inevitable

complications, which may lead to the fail-

ure of the procedure.13

Due to the physiological effect of alpha-

blockers on the ureter, researchers hypoth-

esized that the use of alpha-blockers before

ureteroscopy may help during the uretero-

scopic procedures, making it easier and

safer. A previous study reported that tam-

sulosin therapy prior to semi-rigid uretero-

scopy improved ureteroscopic access to

proximal ureteral stones.13 Subsequent

publications demonstrated that alpha-

blockers (tamsulosin and silodosin)

increased access to stones and contributed

to stone-free rates.13–17 To date, there has

not been a systematic meta-analysis to

assess the efficacy and safety of adjunctive

alpha-blockers versus placebo before ure-

teroscopy in the treatment of ureteral

stones. Therefore, this current meta-

analysis evaluated the effects of adjunctive

alpha-blocker therapy prior to ureteroscopy

in patients with ureteral stones.

Materials and methods

Search strategy

Electronic databases, including

MEDLINEVR , EMBASE and The Cochrane

Controlled Trail Register of Controlled

Trials, were searched between January

1980 and June 2019 using the following

search terms: alpha-blockers, silodosin,
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tamsulosin, ureteroscopy, ureteral calculi,

ureteral stones and randomized controlled

trials (RCTs). Abbreviations (a-blockers,
ureteroscopy [URS], RCT) were also

searched. The reference lists of the retrieved

publications were examined to identify

other potentially eligible RCTs that referred

to the efficacy and safety of adjunctive

alpha-blockers therapy before ureteroscopy

for the treatment of ureteral stones.

Inclusion criteria

The RCTs were required to meet the fol-

lowing inclusion criteria: (i) studied the effi-

cacy and safety of adjunctive alpha-blocker

therapy before ureteroscopy for the treat-

ment of ureteral stones; (ii) provided suffi-

cient data for analysis, including successful

access to stone, stone-free rate at the end of

week 4, patients that needed balloon dilata-

tion, operation time and complications; (iii)

the full text of the study could be accessed.

If the above inclusion criteria were not met,

the studies were excluded from the analysis.

Trial selection

All four authors independently identified

potentially relevant studies and trials.

Together, the four authors discussed each

of the RCTs that were included and exclud-

ed. Studies that either failed to meet the

inclusion criteria or had discrepancies that

could not be resolved were excluded.

Data extraction

The four authors independently performed

the data extraction for the meta-analysis,

which included the following: (i) the name

of the first author and the publication year;

(ii) the design of the study; (iii) the therapy

that the patients received; (iv) the location

of the ureteral stones; (v) the size and type

of ureteroscope used; (vi) the number of

patients; (vii) the duration of adjunctive

alpha-blocker treatment; (viii) the outcome

measures of the study.

Quality assessment

All of the identified RCTs were included in

the meta-analysis regardless of the quality

score. The quality of the RCTs was assessed

in terms of sequence generation, the con-

cealment of allocation procedures, blinding,

incomplete outcome data, selective outcome

reporting and other sources of bias. The

studies were then classified qualitatively

according to the guidelines published in

the Cochrane Handbook for Systematic

Reviews of Interventions v.5.1.0.18 Based

on the quality assessment criteria, each

study was rated and assigned to one of the

following three quality categories: A, low

risk of bias; B , unclear risk of bias; C,

high risk of bias. Differences were resolved

by discussion among the four authors.

Statistical analyses

Regarding the dichotomous outcomes,

odds ratios (ORs) with 95% confidence

intervals (CIs) were used where available.

Mean difference (MD) with 95% CIs were

used to report continuous outcomes. The

comparative effects were initially analysed

using the traditional pairwise meta-

analysis method using Cochrane

Collaboration RevMan software (version

5.1.0; Cochrane Collaboration, Oxford,

UK). The OR for dichotomous outcomes

and the MD for continuous outcomes

pooled across the studies were estimated

using the DerSimonian and Laird

random-effects model.19 A ‘fixed-effects’

statistical model was used if there was no

conspicuous heterogeneity. A ‘random-

effects’ model was used if heterogeneity

was detected. The tests for heterogeneity

were performed using v2-test with the sig-

nificance level set at P< 0.1. A sensitivity

analysis was performed to determine
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whether the heterogeneity was a result of

low study quality.

Results

A flow chart showing the study selection

process is presented in Figure 1. Based on

the inclusion and exclusion criteria, five

RCTs involving 557 patients (274 in the

alpha-blockers group and 283 in the place-

bo group) were included in the analysis.13–17

The characteristics of the individual studies

are presented in Table 1. All five studies

included in the meta-analysis were RCTs.

The risk of bias of the five studies was gen-

erally low (Table 2).
All five studies (n¼ 557; 274 in the alpha-

blockers group and 283 in the placebo

group) contributed to the analysis of the

successful access to the stones.13–17 No het-

erogeneity was found among the trials so a

fixed-effects model was chosen for the anal-

ysis. Compared with the placebo group, the

adjunctive alpha-blocker therapy was asso-

ciated with a significantly higher rate of suc-

cessful access to the stones (OR 5.44; 95%

CI 2.99, 9.88; P< 0.00001) (Figure 2).
Four studies (n¼ 513; 251 in the alpha-

blockers group and 262 in the placebo

group) contributed to the analysis of the

stone-free rate at the end of week

4.13,14,16,17 No heterogeneity was found

among the trials so a fixed-effects model

was chosen for the analysis. Compared

with the placebo group, the adjunctive

alpha-blocker therapy was associated with

Figure 1. Flow chart of eligible studies showing the number of citations identified, retrieved and included in
the final meta-analysis.
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a significantly higher successful stone-free
rate at the end of week 4 (OR 3.75; 95%
CI 2.20, 6.39; P< 0.00001) (Figure 3).

A total of four studies (n¼ 392 patients;
193 in the alpha-blockers group and 199 in
the placebo group) contributed to the anal-
ysis of the number of patients that needed
balloon dilatation.14–17 No heterogeneity
was found among the trials, so a fixed-
effects model was chosen for the analysis.
Compared with the placebo group, the
adjunctive alpha-blocker therapy was asso-
ciated with a significantly lower need for
balloon dilatation during ureteroscopy
(OR 0.26; 95% CI 0.15, 0.44; P< 0.00001)
(Figure 4).

All five studies (n¼ 557; 274 in the alpha-
blockers group and 283 in the placebo
group) were used in the analysis of opera-
tion time.13–17 Heterogeneity was found
among the trials (I2¼ 82%; P¼ 0.0002), so
a random-effects model was chosen for the
analysis. There was no significant difference
in operation time between the adjunctive
alpha-blockers and placebo groups (MD:
–3.33; 95% CI –7.03, 0.37; P¼ 0.08)
(Figure 5).

Perforation, formation of a false lumen
and mucosal haemorrhage requiring the
operation to end were defined as complica-
tions. All five studies (n¼ 557; 274 in the
alpha-blockers group and 283 in the place-
bo group) contributed to the analysis of
complications.13–17 No heterogeneity was
found among the trials, so a fixed-effects
model was chosen for the analysis.
Compared with the placebo group, the
adjunctive alpha-blocker therapy was asso-
ciated with a significantly lower incidence of
complications (OR 0.25; 95% CI 0.15, 0.42;
P< 0.00001) (Figure 6).

Discussion

Ureteral calculi account for 20% of urinary
tract stones and affect 5–10% of the popu-
lation.20,21 Most professional societiesT
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recognize the off-label use of alpha-blockers

as an initial treatment option for patients

with ureteric stones< 10 mm in size as

MET.6,7 In addition, alpha-blockers are

known to significantly increase the sponta-

neous passage of stone fragments in the

ureter after SWL and ureteroscopy.22,23

The ureteroscope has facilitated the diagno-

sis and treatment of various urological dis-

eases, especially ureteral stones.24 Although

ureteroscopy has yielded high success rates

in the treatment of ureteral stones, the

Figure 2. Successful access to the ureteral stone during ureteroscopy in groups treated with either
adjunctive alpha-blocker therapy or placebo therapy before ureteroscopy.13–17

Figure 3. Stone-free rate at the end of week 4 in groups treated with either adjunctive alpha-blocker
therapy or placebo therapy before ureteroscopy.13,14,16,17

Table 2. The risk of bias for the randomized controlled trials that were included in the present meta-
analysis to evaluate the effects of adjunctive alpha-blocker therapy prior to ureteroscopy in patients with
ureteral stones.13–17

Author Year

Sequence

generation

Allocation

concealment Blinding

Incomplete

outcome

data

Selective

outcome

reporting

Other

sources

of bias

Level of

quality

Bayar et al.17 2019 A A A B A A A

Mohey et al.16 2018 A A A B A A A

Aydin et al.14 2018 A A A B B A B

Bhattar et al.15 2017 A A A B A A A

Ahmed et al.13 2017 A A A B A A A

A, low risk of bias; B, unclear risk of bias; C, high risk of bias.
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surgical procedure is technically difficult.

Various techniques have been used to
achieve dilatation, such as passive dilata-

tion (using a double J stent) or active dila-
tation (using balloons, sequential fascial

dilator), with the purpose of overcoming
the difficult negotiation of the ureter, but

these techniques may carry the risk of com-

plications.25,26 Several RCTs have reported

the promising results of adjunctive alpha-

blocker therapy before ureteroscopy.13–17

A previous RCT that included 1136 ana-

lysed patients reported that tamsulosin was

not effective in terms of stone-free status at

Figure 4. Requirement for balloon dilatation during ureteroscopy in groups treated with either adjunctive
alpha-blocker therapy or placebo therapy before ureteroscopy.14–17

Figure 5. Analysis of the operation time (min) in groups treated with either adjunctive alpha-blocker
therapy or placebo therapy before ureteroscopy.13–17

Figure 6. Analysis of the complications in groups treated with either adjunctive alpha-blocker therapy or
placebo therapy before ureteroscopy.13–17

Tan et al. 7



4-weeks follow-up.27 The current meta-

analysis results were different to those of

the previous study,27 which suggests that

caution is required when considering the

results of the current meta-analysis of five

relatively small RCTs.13–17 A network

meta-analysis showed a significant increase

in stone expulsion rate and a reduction in

stone expulsion time with alpha-blockers

compared with placebo or phosphodiester-

ase inhibitors.28 In terms of the stone expul-

sion rate, alpha-blockers were very likely to

be the ‘best’ interventions.28 Several meta-

analyses have indicated that alpha-blockers

are effective following SWL for stone clear-

ance and for relieving patient discomfort

following ureteric stent placement.29,30 To

date, the utility of alpha-blocker use prior

to routine ureteroscopy for ureteral stones

remains unclear and controversial. This

current meta-analysis demonstrated that

adjunctive alpha-blocker therapy before

ureteroscopy significantly improved suc-

cessful access to the stones, the stone-free

rate at the end of week 4 and reduced the

need for balloon dilatation. In addition,

alpha-blocker therapy before ureteroscopy

significantly decreased the complication

rate compared with placebo, though the

operation time was similar between the

two groups. Therefore, this current meta-

analysis provides evidence that preoperative

alpha-blockers are an effective therapy for

patients undergoing ureteroscopy for ure-

teral stones.
It is noteworthy that this current meta-

analysis demonstrated that there was no

significant difference in operation time

between the adjunctive alpha-blocker and

placebo groups. As is well known, the oper-

ative time of ureteroscopy is greatly affect-

ed by the surgeons’ experience, the time

needed to achieve ureteral access and the

stone size and density that affect the laser

firing time, active fragment retrieval and use

and type of post-ureteroscopy stents.

These factors might have affected the cur-
rent results.

The a-adrenergic receptors are classified
into three different subtypes: a1A, a1B and
a1D.31 The human ureter contains a1-adre-
nergic receptors along its entire length, par-
ticularly the subtypes a1A and a1D, which
are more densely located in the distal ureter
and ureterovesical junction as compared
with the proximal and middle ureter.32

The role of adrenergic receptors in the
human ureter was first described in 1970.33

It was shown that stimulation of a1-adre-
nergic receptors enhanced ureteral contrac-
tion and increased ureteral peristalsis.34

Thus, selective a1A/a1D-adrenergic recep-
tor antagonists, such as tamsulosin and
silodosin, should induce relaxation of the
ureteric smooth muscles and dilatation of
the ureteric lumen. Therefore, the uretero-
scope may advance more easily, providing
increased access to stones and a decreased
complication rate.13

In the current meta-analysis, perfora-
tion, formation of a false lumen and muco-
sal haemorrhage requiring the operation to
end were defined as complications and the
adjunctive alpha-blocker therapy was asso-
ciated with a significantly lower rate of
complications compared with the placebo
group (P< 0.00001), suggesting that the
adjunctive alpha-blocker therapy resulted
in safer ureteroscopic procedures.

This study had several limitations despite
the fact that all five RCTs included in this
current meta-analysis had a low risk of bias
and their quality was high. First, because of
the limited quantity of relevant original
studies, this meta-analysis only included
five studies with sample sizes that were not
large. Secondly, the duration of treatment
with adjunctive alpha-blockers prior to ure-
teroscopy ranged from 3 days to 2 weeks.
Thirdly, the size of the ureteroscope was
not consistent across the studies, ranging
from 6 Fr to 9.8 Fr. In addition, the lack
of uniform inclusion criteria, the variation

8 Journal of International Medical Research



in the types of alpha-blockers used, the dif-

ferent types of ureteroscope used and the

different locations of the ureteral stones

may have resulted in bias. In addition,

other endpoints (preoperative and postop-

erative J stent placement rates, SWL histo-
ries and the use of the alpha-blocker

treatment after the ureteroscopy) were lack-

ing because the data were too scarce to be

formally analysed. After the heterogeneity

among individual studies was taken into

account, this meta-analysis provides valu-

able data on the efficacy and safety of

adjunctive alpha-blocker therapy versus

placebo before ureteroscopy for the treat-

ment of ureteral stones. Further high-

quality RCTs are required to provide

more information on the use of adjunctive

alpha-blockers before ureteroscopy for the

treatment of ureteral stones.
In conclusion, this current meta-analysis

demonstrated that adjunctive alpha-blocker

therapy before ureteroscopy was effective

and safe in the management of ureteral

stones.
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