
and postoperative ureteral strictures due to excessive buck-
ling force during insertion and intraluminal ureteral com-
pression with ischaemia [3, 4]. Furthermore, unsuccessful 
procedures lead to additional intervention sessions adding 
to the psychological and cost burdens to patients. Balloon 
dilation and sequential ureteral dilators have been utilized to 
promote primary ureteral access, yet their implementation is 
not devoid of complications [5, 6].

Preoperative medical therapy targets multiple path-
ways, including the blockade of alpha-1A and alpha-1D 
adrenoceptors in the ureter, to facilitate ureteral dilation. 
Alpha-blockers help improve ureteral access, spontaneous 

among the primary treatments for ureteral and kidney 
stones [1]. Advances in instrumentation have expanded 
their implementation in complex cases [2]. Even for expe-

arise from the initial insertion of the instrument and per-
sist throughout its progression, including the placement of a 
ureteral access sheath (UAS). Nevertheless, instrumentation 
with ureteroscopes or UAS may cause severe ureteral injury 

Extended author information available on the last page of the article

Ureteroscopy serves as a minimally invasive surgical treatment option for ureteral and kidney stones but is 
not without technical challenges. Pre-stenting and medical therapies, such as alpha-blockers, may improve outcomes by 

We conducted a systematic review and meta-analysis following PRISMA guidelines. A comprehensive literature 
search was performed across multiple databases, identifying randomized controlled trials comparing ureteroscopy outcomes 
with and without pre-stenting and pre-ureteroscopy medical therapy. Primary outcomes included failure rates in accessing 
the upper urinary tract, while secondary outcomes encompassed operative times, complications, and stone-free rates.

and fewer complications associated with preoperative ureteral dilation interventions.
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fragment clearance and stent related lower urinary tract 
symptoms [7–9]. Moreover, aminophylline has been used to 
relieve spasms and increase treatment success [10]. Finally, 
ureteral stents are often placed before ureteroscopy to facil-
itate deployment of UAS when facing a challenging case 
[11].

medical drugs and pre-stenting, compared to placebo or no 
pre-stenting, on the operative outcomes of sURS or fURS 
for the treatment of renal and ureteral stones

We conducted a systematic review and meta-analysis, 
according to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) 2020 statement 
[12

-
mary objective was to determine how the use of preopera-

-
ative times, intraoperative adverse events and postoperative 
complications, stone-free rates, and the incidence of ancil-
lary procedures.

With no date limit, a literature search was performed on 3rd 

were used: (ureteroscopy OR URS OR retrograde intrarenal 
surgery OR RIRS) AND (pre-stenting OR ureteral stent OR 
stenting OR preoperative stenting) AND (drugs OR medi-
cation OR medical therapy) AND (dilatation OR ureteral 

review protocol was registered in PROSPERO with the reg-
istration number CRD42024616013.

Study type) model was used to frame and answer the clini-
cal question: P: adults or children with renal/ureteral stones 
undergoing ureteroscopy; I: any preoperative ureteral dila-
tation or pre-stenting or drugs for ureteral dilatation; C: 
pre-op placebo or URS without pre-stenting or drugs; O: 
primary: access to the renal/ureteral collecting system; sec-
ondary: surgical and ureteroscopy times, complications, 
stone-free rates, ancillary procedures; postoperative stent 
usage S: prospective and randomized studies.

Studies were included based on PICOS eligibility cri-
teria, with only English-language publications accepted. 
Animal and preclinical studies, reviews, letters to the edi-
tor, case reports, and conference abstracts were excluded. 
Studies lacking data suitable for meta-analysis were also 
excluded. Eligible study designs included only prospective 
randomized trials.

using Covidence systematic review software (Veritas Health 
Innovation, Melbourne, Australia). A third author resolved 
any discrepancies. Full texts of the screened articles were 
selected if deemed relevant to the scope of this review.

Categorical variables were assessed using the Cochran-

and p-value. Continuous variables were pooled using the 

than one indicates a lower risk in the experimental group 
(i.e., pre-ureteroscopy dilation group). A subgroup analysis 
was performed for each type of preoperative ureteral dila-
tion, i.e., pre-stenting and drugs. In multi-arm studies, each 
pairwise comparison was analyzed separately, with shared 
intervention groups proportionally divided among the com-
parisons [13]. For dichotomous outcomes, the number of 
events and the total number of patients would be divided. 
For continuous outcomes, only the total number of partici-
pants would be divided, and the means and standard devia-
tions left unchanged [13
sample's median, range, and size were estimated according 
to Hozo’s formula [14].

2 value. Sub-
2 value >50%. 

Meta-analysis was performed using Review Manager (Rev-
-

was performed using the Cochrane Risk of Bias tool RoB 2 
15]. Finally, Grad-

ing of Recommendations Assessment, Development, and 
Evaluation (GRADE) framework used to rate the quality of 
evidence and strength of recommendations.

-
cates were deleted, leaving 321 papers for screening against 
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texts of 33 studies were screened, and 17 studies were fur-
ther excluded. Finally, 16 studies were included in the meta-
analysis. Figure 1

1. Supple-
-

ment of the included studies. Seven studies showed a low 
overall risk of bias. Seven studies showed some concerns 

was missing outcome data, followed by the randomization 
-

ings using the GRADE approach to assess the certainty of 
evidence. GRADE highlights that: i) the risk of bias is mod-
erate—(some studies had unclear or high risk due to lack of 
blinding or randomization methods); ii) the imprecision is 
moderate to serious (some outcomes had small sample sizes 
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Study Sample Arms (number 
of patients)

Stone 
location

Size and 
type of 
ureteroscope

UAS 
size used for 

lithotripsy

Study outcome(s) Conclusion

Abdelaziz 
2017 [16] mg for 1 week 

(51)
No drug (47)

ureter
7.5 Fr 
semirigid

– Pneumatic 
lithotripsy

-

on URS outcomes
was easier and safer; 

increased SFR and fewer 
complications

17]
147 No drug (50)

for 1 day (50)

for 3 days (47)

Ureter Not reported – Not mentioned
of administering 
silodosin before 
semi-rigid URS 
outcomes

3 days before ureteros-
copy for ureteral stones 
increases the rate of 
access to all ureter stones 
and decreases the compli-
cation rate

Ali 2024 
[ ]

170 Placebo for 1 
week before 
f-URS and 
for another 2 
weeks after the 

mg once daily 
for 1 week
before surgery 
+ active 
dilatation using 
semirigid 
scope plus 2 
weeks of oral 

after the proce-

Kidney
f-URS

Sheath 
less

Holmium:YAG 
laser

perioperative 

semirigid uretero-
scope as dilatation 
methods before the 
advancement of 
f-URS to renal col-
lecting system

-
tive and safe methods of 
ureteral dilatation before 
f-URS and are associated 
with deceased operative 
times and a higher suc-
cess rate of f-URS navi-
gation to the kidney at the 

Bhattar 
2017 [19]

75
once daily for 2 
weeks (25)

once daily for 2 
weeks (25)
Multivitamin
as a placebo 
once daily for 2 
weeks (25)

Ureter
semirigid

– Not mentioned

dilatation of ureteral 

ease of uretero-
scopic negotiation, 
operating time, 
procedural
complications and 
drug related side 

Both drugs relax ureteral 
smooth muscle and aid
in forward propagation 
of large size ureteroscope 

risk of mucosal injury, 
hematuria and ureteral 
perforation with shorter 
operative time. Drug 

-
pared to silodosin group

Dermir 
2022 [20]

137
mg for 7 days 
(67)
No drug (70)

Ureter
semirigid

– Holmium:YAG 
laser

use before URS 
on the success 
(no residual stone 
>3 mm) of the 
operation, and 
intraoperative and 
postoperative com-
plication rate

Preoperative use of 
tamsulosin reduces intra-
operative and postopera-
tive complications and 
improves SFR

 Characteristics of included studies
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Study Sample Arms (number 
of patients)

Stone 
location

Size and 
type of 
ureteroscope

UAS 
size used for 

lithotripsy

Study outcome(s) Conclusion

Diab 2024 
[21]

140
for 1 week (70)
Placebo (70)

Kidney 
& upper 
ureter

f-URS
12–14 
Fr mentioned)

-
ative administration 
of silodosin can
facilitate the place-
ment of UAS prior 
to f-URS and reduce 
the occurrence of 
ureteric injury in 
challenging cases

Preoperative silodosin 

ureteral wall injury and 
reducing acute postopera-
tive pain

Elmoazen 
2021 [22]

60 Preoperative 
stenting 2 
weeks before 
URS (20)

mg once daily 
for 1 week 
before URS 
(20)
Direct URS 
(20)

Upper & 
middle 
ureter

7.5 Fr 
semirigid

– Pneumatic 
lithotripsy

of preoperative 
stenting versus 
preoperative

URS without pre-
operative treatment 
in the ureteroscopic 
management of 
single upper or 
middle ureteral 
stone <20 mm

-
sin or stenting before 
semirigid URS is safe 

direct URS. Preoperative 

operative time and post-
operative colic. While 
preoperative

-
cantly improved stone-
free rates, success rates, 
ureteroscopic access 
and hospitalization time, 
and need for ureteral 
dilatation and auxiliary 
procedures

Goyal 
2021[23] mg for 10 days 

before URS 

0.4mg for 10 
days before 
URS (93)
Placebo 
(multivitamins 
supplementa-
tion) for 10 
days before 
URS (141)

ureter semirigid
– Pneumatic 

lithotripsy of negotiation of 
ureteroscope at vesi-
coureteric junction 
in patients who had 
received preopera-

Silodosin vs no 
alpha blockers

-
tive, economical and safe 
preoperatively for URS 

-
scope without dilatation. 
Both drugs are almost 
equal in results

Kim 2022 
[24] mg for 3 days 

before URS 
(43)
Placebo (44)

Kidney 
& upper 
ureter

f-URS
11–13 
Fr

Not mentioned
-

sin on preventing 
ureteral wall injury 
during UAS inser-
tion and its impact 
on perioperative 
outcomes

Preoperative Silodosin 
medication for just 3 d 

-
teral injury and decreased 
acute postoperative pain 
after the RIRS procedure. 
Silodosin premedication
in young patients might 

ureteral wall injury relat-
ing to UAS

 (continued) 
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Study Sample Arms (number 
of patients)

Stone 
location

Size and 
type of 
ureteroscope

UAS 
size used for 

lithotripsy

Study outcome(s) Conclusion

Koo 2017 
[25] 0.4 mg daily 

7 days before 
surgery (42)
No drug (41)

UPJ & 
renal 
pelvis

f-URS 12–14 
Fr

None

preoperative
a-blockade to reduce 
ureteral access 
sheath insertion 
force and determine 
the
upper limit required 
to avoid ureteral 
injury

Preoperative a-blockade 
and slow sheath place-
ment may reduce
maximal ureteral access 
sheath insertion force

Köprü 
2020 [26]

76
silodosin for 10 

Kidney 7.5 Fr 
f-URS

9.5 Fr
mentioned)

silodosin on stages 
of the f-URS

Preoperative use of 
silodosin facilitated only 

UAS placement failure, 
it eased the f-URS pro-
cedure by reducing the 
entrance to bladder time, 
entrance to ureteric ori-

of UAS time

2024 [27]
100 10 ml of local 

aminophylline 
(50)

infusion (50)

Ureter Not reported – Pneumatic 
lithotripsy and/
or laser

-
tion of procedure, 
ease of UAS, 
requirement of 
DJ Stent and need 
of further opera-
tive interventions 
after usage of local 
aminophylline 
administration

-
line was

reducing the need of 
stents and secondary sur-
gery, decreased pain, and 
increased success rate

Mohey 
]

127
mg for 10 days 
before URS 
(62)
Placebo (mul-
tivitamins) for 
10 days before
URS (65)

ureter semirigid
– Pneumatic 

lithotripsy
-

cacy of Silodosin on 
the success rate of 
semirigid URS for 
the management of 
large distal ureteric 
stones

Silodosin prior to URS 
management of large dis-
tal ureteric stones seems 
to be associated with 
better advancing of the 
ureteroscope to access the 
stone, shorter procedure 
time, higher SFR, lower 
incidence of complica-
tions, and lesser need for 
postoperative analgesia

 (continued) 
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361 cases used Silodosin, and 30 used pre-stenting) showed 

(populations, interventions, and outcomes are appropriate 
for the clinical question); iv) the inconsistency is low (the 

-
erate heterogeneity at most).

Study Sample Arms (number 
of patients)

Stone 
location

Size and 
type of 
ureteroscope

UAS 
size used for 

lithotripsy

Study outcome(s) Conclusion

Nam 2024 
[29]

160
mg for 1 week 
preoperatively 
and postopera-
tively until the 
ureteral stent 
was removed 
(40)

mg for 1 week 
preoperatively 
and a placebo 
postoperatively 
until the ure-
teral stent was 
removed (43)
Placebo for 1 
week preop-
eratively and a 

mg postopera-
tively until the 
ureteral stent 
was removed 
(36)
Placebo 
throughout the 
study period 
(41)

Kidney 9.9 Fr or 9.7 
Fr f-URS

12/14 
Fr

Holmium:YAG 
laser -

before surgery 
on the successful 
insertion of UAS, as 
well as the impact 
of preoperative 
and postoperative 

symptoms related to 
the ureteral stent

(enhanced the
success rate of UAS 
insertion during RIRS, 
with no statistically 

ureteral 
injury, operative time, or 
SFR. Preoperative and 

stent-related symptoms or 
patient comfort

Shaher 
2023 [30]

100
mg for 10 days 
before URS 
(50)
No drug (50)

Kidney 
& upper 
ureter

9.7 Fr 
f-URS

11/13 
Fr

Holmium:YAG 
laser impact of Silodosin 

on stages of the 
f-URS procedures, 
complications, and 
SFR

Preoperative silodosin 
was successful in treat-
ing stones resulting in 
shortening the procedural 
time, with no impact on 
SFR or complication rate

2020 [31]
116

mg per
day for 1 week 
preoperatively, 
and for 2 weeks 
postoperatively 

ureter
6.5/9.5 Fr 
semirigid

– Holmium:YAG 
laser

stented ureteroscopy 
regarding preopera-
tive ureteric dilata-
tion and its impact 
on postoperative 
pain and the need 
for an analgesic

the need for intraopera-
tive dilatation and opera-
tive time, but also leaded 

in the development of 
post-operative lower 
urinary tract symptoms, 
post-operative pain and 
the need for analgesia and 
hospital stay

URS ureteroscopy, f-URS SFR stone-free rate, UAS ureteral access sheath, RIRS retrograde intrarenal surgery, UPJ 
ureteropelvic junction
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 Results of Meta-analysis comparing drug or pre-stenting versus placebo
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among the studies (I2 0%).
upper urinary tract in the experimental group (RR 0.44 95% 
CI 0.33-0.59, p < 0.001). Subgroup analysis revealed that 
failure to access the upper urinary tract was associated with 

Fig. 2 (continued)
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p<0.001). 

considerable heterogeneity among the studies (I2 92%).
-

pre-stenting) showed that the mean operative time was sig-

Fig. 2 (continued)
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Fig. 2 (continued)
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p =0.007). Subgroup analysis showed the less 

-
siderable heterogeneity among the studies (I2 72%).176 cases used Silodosin, 30 used stenting, 100 used local 

Aminophylline) showed that there was less need for post-
operative stenting in the experimental group (RR 0.66 95% 

Fig. 2 (continued)
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-

-
operative fever in the experimental group (RR 0.54 95% CI 

p =0.004). Subgroup analysis showed that this 
-

erogeneity among the studies (I2 0%).

140 cases used Silodosin) showed that the mean postopera-

group compared to the control (MD—1.15, 95% CI–2.46 
to 0.16, p = 0.09), and this was related only to the Silodo-

studies (I2 90%).

In this systematic review and meta-analysis of randomized 
trials, we found several interesting and important results 
which can impact daily clinical practice when performing 
ureteroscopy.

Our results showed the use of alpha blockers and pre-
stenting increases access to ureter. Most frequently series 
reported 3 days to 2 weeks use for drugs or stents as pre-
procedural dilatation techniques. We could not perform sub-
set analysis to say if stents or drugs is the better modality. 
Neither are we able to comment which drug is the best albeit 

-
tive like tamsulosin.

In our analysis, preoperative use of alpha blockers and 

the need for postoperative stenting, staged ureteroscopy, 
and ancillary interventions. Similarly, this reduced hospi-
tal stay. Fragmentation of ureteral stones frequently results 
in localized ureteral wall congestion and edema, which can 
hinder stone fragment passage and lead to stone impaction 
or obstruction [32]. Active dilation methods, including ure-

-
ing smoother stone transit. However, these techniques are 

-

less need for staged ureteroscopy in the experimental group 
(RR 0.43 95% CI 0.31–0.60, p < 0.001). Subgroup analysis 

was no heterogeneity among the studies (I2 0%).

other ancillary procedures (e.g. shockwave lithotripsy, ure-
terolithotomy) in the experimental group (RR 0.27 95% CI 
0.12–0.63, p = 0.002). However, subgroup analysis showed 
this was only related to the local aminophylline group. 

I2 0%).

227 cases used Silodosin and 30 used stenting) showed that 
-

imental group compared to the control (MD—0.3 days, 95% 
CI–0.45 to–0.15, p < 0.001). Subgroup analysis showed that 

I2

-
sin, 794 cases used Silodosin, 30 used pre-stenting, and 100 
cases used local aminophylline) showed that there was sig-

p = 0.002). Subgroup analysis 

among the studies (I2

227 cases used Silodosin and 30 used stenting) showed that 
-

cation [3] grade 1 or 2 ureteric injuries in the experimental 
group (RR 0.26 95% CI 0.15–0.45, p < 0.001). Subgroup 
analysis showed that this was related to both alpha-blocker 

I2 
0%).
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experimental group. Given the lifetime risk of stone recur-
rence, this can be impactful for patient counseling on side 

overall lower complication rates with preoperative stent-
ing and medications are powerful reasons to consider wider 
application pre-ureteroscopy and can be considered to form 
part of routine preoperative counseling for ureteroscopy.

-
ual fragments, balancing complications within a single-
stage setting. Residual fragments have implications, with a 
review reporting that in patients with dust or residual frag-
ments of 4 mm, 30% would experience symptoms or rein-
tervention within 3 years, and the same proportion would 
experience spontaneous passage within 2 years [46]. When 

applied, there are lower regrowth rates, complications, and 
reintervention rates [47 -

help improve ureteroscopy success.

Our systematic review and meta-analysis highlight how 
preoperative ureteral dilation, using alpha-blockers, local 
aminophylline, and pre-stenting, positively and directly 
impacts intraoperative and perioperative outcomes of sURS 

-
stantial reasons to consider preoperative ureteral dilation. 
However, the need for pre-stenting must account for the 
additional procedural and anesthesia costs and risks, pos-
sible stent symptoms, and potential higher risks of periop-
erative infection [ ], even if the incidence of postoperative 
fever in our analysis was lower in the experimental group.

Perhaps medical therapy is an easier way to attain pre-
operative ureteral dilation. However, there is wide variabil-
ity in the studies on the duration that patients need to take 
medications before ureteroscopy. Additionally, this does not 
guarantee a successful ureteroscopy outcome. Regardless, 

-

implementation, whether through medications or pre-stent-
ing, in all suitable ureteroscopy patients. With new technol-
ogy and miniaturization, as well as better laser technology, 
it will be of interest to evaluate in future studies how pre-

-
copy [49
included studies exhibit substantial heterogeneity in terms 
of interventions and variables, rendering it challenging to 
draw generalized conclusions.

associated with challenges such as increased procedure and 
healthcare costs, a higher risk of intraoperative complica-
tions, and occasional failure of primary ureteroscopy [33]. 
In contrast, passive dilation achieved through alpha-block-

improving patient outcomes with fewer procedural risks. 

complications related to post-lithotripsy gravel migration 
due to its ability to relax the distal ureteral smooth muscle 
[34].

Elmoazen et al. demonstrated that patients in dilation 

reduced reliance on ancillary interventions such as DJ stent-
ing, repeat URS, or extracorporeal shockwave lithotripsy 

35]. Similarly, pre-stenting was associated with a 

reduced need for post-operative stenting.
From the results of this meta-analysis, preoperative 

ureteral dilation allows a safer procedure and an overall 
reduced hospital stay. Preoperative stenting has a more sig-

-
tions regarding parameters like the need for postoperative 

by Abdelaziz et al. [16 -
sin increases the overall success rate of the fURS procedure 

Kim et al. [24
silodosin on reduced hospital stay (p = 0.972).

-
ible ureteroscopy, making stone extraction easier [36, 37] 
and reducing intrarenal pressures [
balanced with a larger UAS size, possibly causing inad-
vertent ureteral injury [37–39
study are important in showing preoperative ureteral dila-
tion decreases low-grade ureteric injury, with the poten-
tial to decrease complication rates while facilitating stone 

navigable suction ureteric access sheaths (FANS) [40], 
sheath size choice considerations [41], and larger stones 

technology [42]. Notably, there is decreased postoperative 
fever with intervention, which could be related to dilation 
of the ureter [43] and lower intrarenal pressures achieved 
due to access sheath insertion and maybe to lower intrarenal 
pressure during lithotripsy [37, 
evaluated. Additionally, quality of life post ureteroscopy is a 
vital parameter to consider post ureteroscopy [44, 45], with 
the present review showing less postoperative pain in the 
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Preoperative measures, including alpha-blocker medica-
tions and pre-stenting, and intraoperative aminophylline can 
facilitate ureteral dilation, enhancing ureteroscopy's success 
for ureteral and kidney stones and reducing complications. 
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less invasive choice. Further trials are needed to determine 
the optimal duration for preoperative ureteral dilation.
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