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ABSTRACT
Objective: To evaluate the safety and efficacy of silodosin and tadalafil in ease of negotiation of large size 
ureteroscope (8/9.8 Fr) in the management of ureteral stone.
Material and methods: Between June 2015 and May 2016, 86 patients presented with ureteral stone of size 
6-15 mm were on consent randomly assigned to 1 of 3 outpatient treatment arms: silodosin (Group A), tadalafil 
(Group B), and placebo (Group C). After two weeks of therapy 67 patients underwent ureteroscopy, and ure-
teral orifice configuration, ureteroscopic negotiation, ureteral dilatation, operating time, procedural complica-
tion and drug related side effects were noted in each group.
Results: Ureteral negotiation was significantly better in Groups A (73.9%) and B (69.6%) as compared to 
Group C (38.1%) (p<0.01). Statistically significant difference was noted in the requirement for dilatation in 
Group C (71.4%) as compared to Groups A (26.1%) and B (39.1%) (p<0.01). Ureteral orifice was found to be 
more dilated in Groups A (69.6%) and B (60.9%) as compared to Group C (28.6%). Mean operating time was 
statistically lower in Groups A (35.2 min) and B (34.91 min) as compared to Group C (41.14 min) (p<0.01). 
Conclusion: Both silodosin and tadalafil not only relax ureteral smooth muscle but also help in forward propa-
gation of large size ureteroscope (8/9.8 Fr) without any significant risk of adverse events. 
Keywords: Silodosin; tadalafil; ureteral stone; ureteroscope; ureteral orifice.

ÖZ
Amaç: Üreter taşlarının tedavisinde kullanılan geniş kalibreli (8/9.8) üreteroskobun ilerletilmesini kolay-
laştırmada silodosin ve tadalafilin güvenlilik ve etkinliğini değerlendirmek. 
Gereç ve yöntemler: Haziran 2015 ile Mayıs 2016 arasında 6-15 mm’lik üreter taşlarıyla gelen 86 hasta 
onay alınarak 3 ayaktan tedavi kolundan (Grup A,silodosin; Grup B, tadalafil ve Grup C, plasebo) birine 
randomize edildi. İki haftalık tedavi sonrası 67 hastaya üreteroskopi uygulandı ve her bir grupta üreter 
orifisinin konfigürasyonu, üreteroskobun manipülasyonu, üreter dilatasyonu, ameliyat süresi, işlemin komp-
likasyonu ve ilaca bağlı yan etkiler kaydedildi. 
Bulgular: Üreteroskopik girişim, Grup A (%79,3) ve Grup B (%69,6) hastalarda, Grup C (%38,1) hastalara 
göre daha kolay uygulanmıştır (p<0,01). Grup A (%26,1) ve B (%39,1) ile karşılaştırıldığında Grup C’de 
(%71,4) istatistiksel açıdan anlamlı derecede daha fazla hastada dilatasyona gerek duyulmuştur (p<0,01). 
Grup C (%28,6) ile karşılaştırıldığında Grup A (%69,6) ve B (%60,9) hastalarında üreter orifislerinin daha 
geniş olduğu saptanmıştır. C (41,4 dk) Grubuyla karşılaştırıldığında ortalama ameliyat süresi A (35,2 dk) ve 
B (34,91 dk) Grubunda istatistiksel açıdan anlamlı derece daha kısa bulunmuştur (p<0,01).  
Sonuç: Hem silodosin hem de tadalafil yalnızca üreter düz kaslarını gevşetmekle kalmaz aynı zamanda 
geniş çaplı üreteroskobun (8/9,8 Fr) önemli yan etki riski olmaksızın ileriye doğru ilerletilmesine yardımcı 
olmaktadır. 
Anahtar Kelimeler: Silodosin; tadalafil; üreter taşı; üreteroskop; üreter orifisi.
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Introduction

The use of rigid retrograde ureterorenoscopy was first published 
by Drs. Perez Castro and Martinez Pineiro in 1980.[1] Later on 
miniaturization of ureteroscope have optimized therapeutic 
and diagnostic procedures with minimal morbidity but simul-
taneously compromised the visibility.[2] For successful ure-
teroscopy, negotiating ureteral orifice is an important part and 
almost 40-60% of patients require dilatation of ureteral orifice 
for negotiation by large size ureteroscope (8/9.8 Fr).[3] Various 
techniques have been used to overcome difficult ureteroscopic 
negotiation but none is exempt from complication. Ureter is 
lined by adrenergic and phosphodiesterase receptors that are 
responsible for contraction of detrusor and ureteral smooth mus-
cle. Blocking of these receptors leads to ureteral smooth muscle 
relaxation, causing antegrade stone propagation and expulsion.

In the literature no study has been done till date to dilate ureteral 
orifice with medication for ease of negotiation of larger size 
ureteroscope to improve stone access. Keeping this in mind we 
planned to carry out a study to evaluate the role of silodosin and 
tadalafil in ease of negotiation of large size ureteroscope. The 
aim of this study was to assess safety and efficacy of silodosin 
and tadalafil in dilatation of ureteral orifice, ease of uretero-
scopic negotiation, operating time, procedural complications 
and drug related side effects.

Material and methods

After taking ethical approval (IRB approval no: 1693/MC/
EC/2015), this prospective study was conducted in our depart-
ment of urology from June 2015 to May 2016. A total of 86 
patients aged 18-70 years with an uncomplicated, single ureteral 
calculus, size 6-15 mm, located in either lower, mid or upper 
ureter (up to level L-5) were included in this study. Eleven 
patients either not willing to participate or not following inclu-
sion criteria were excluded from the study. Patients were ran-
domly allocated to three groups and given either alpha blocker 
(silodosin), a phosphodiesterase 5 inhibitor (PDE5i) (tadalafil) 
or placebo (multivitamin) prior to surgery. Patients with fever, 
infection, moderate to gross hydronephrosis, acute or chronic 
renal insufficiency, multiple or bilateral ureteral stones, solitary 
kidney or congenital urinary abnormality were excluded. Patient 
having history of open surgery or endoscopic interventions, 
diabetes, peptic ulcer or on concomitant treatment with alpha-, 
beta-blockers, steroids, calcium antagonists or nitrates, preg-
nant or lactating mothers and patients who demand immediate 
intervention and passed stone spontaneously were also excluded 
from this study. 

After taking informed written consent, all patients satisfying 
inclusion criteria were randomly assigned into three groups (25 

subjects in each group) by means of sealed envelopes equally 
nominating one of the three treatment alternatives (silodosin, 
tadalafil or placebo). Allocation concealment was done using 
the SNOSE method (sequentially-numbered, opaque, sealed 
envelopes).

All patients underwent physical examinations, weight, height, 
body mass index (BMI), serum creatinine measurements, 
urinalysis, urine culture, ultrasonography, plain X-ray of the 
kidneys, ureters, and bladder (KUB), IVP or computed tomog-
raphy (CT). The greatest dimension of the stone was taken into 
consideration as the stone size. Patients’ demographic character-
istics in all three groups were documented.

Patients in Groups A, B and C were given silodosin (8 mg 
once daily), tadalafil (10 mg once daily) and multivitamin as 
a placebo (once daily) for two weeks. All patients were given 
oral diclofenac as needed for pain relief. After 2 weeks, patients 
of all three groups underwent surgical interventions. First of 
all, cystoscopy was done and configuration of ureteral orifice 
was documented then 0.035 Fr guide wire was inserted. After 
that (Richard Wolf GmBH, Germany) we tried to insert 8/9.8 
Fr Wolf ureteroscope into ureteral orifice over guide wire. If 
ureteroscope was negotiated easily into ureteral orifice without 
using any maneuver then procedure was considered as complete. 
If ureteroscope could not be negotiated through ureteral orifice 
easily than dilatation was done up to 10 Fr with Nottingham 
ureteral dilator over guide- wire and subsequently ureteroscope 
was passed and stone removal was achieved. At the end of the 
procedure double-J stent was placed in all patients (as a routine 
practice in our institution). Both cystoscopy and ureteroscopy 
were performed by single senior urologist who was blind to the 
treatment group (drug allocated) of each patient. Ureteral orifice 
configuration, difficult or easy negotiation, need or no need for 
ureteral orifice dilatation, operating time, procedural complica-
tions and side effects of the drugs were noted in each group. 

Statistical analysis
Statistical analysis of data was performed using IBM Statistical 
Package for the Social Sciences (IBM SPSS Statistics; Armonk, 
NY, USA) version 21.0. Normally distributed data were com-
pared in all three groups by ANOVA test and all classified and 
categorical data were analyzed using chi-square test. Level of 
significance was accepted as p<0.05. 

Results

A total of 75 patients met inclusion criteria which were random-
ly assigned into three groups (Figure 1). There was a dropout of 
two patients in Groups A and B and of four patients in Group 
C. Reasons for dropout were unknown because patients did not 
return for follow up. 
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Table 1 shows the preoperative characteristics of all the groups. 
Statistically insignificant differences were observed regarding 
patients’ age, gender, BMI, stone sizes, and locations. 

Table 2 shows that ureteral orifices were found to be dilated in 
69.6%, 60.9%, and 28.6% of the patients in Groups A, B, and C, 
respectively. Significant number of patients in Groups A and B had 
dilated ureteral orifices as compared to the patients in Group C. 
(p=0.01 and 0.04, respectively) whereas difference in widening of 
ureteral orifice was insignificant in Groups A and B (p=0.54).

Ureteroscopic negotiation was easy in 73.9%, 69.6% and 38.1% 
of the patients in silodosin, tadalafil and placebo groups, respec-
tively. Statistically significant number of patients in Groups 
A and B ureteral orifice was negotiated easily as compared to 
Group C (p=0.01 and 0.03, respectively).

Ureteral dilatation was required in 26.1%, 39.1%, and 71.4% of 
the patients in Groups A, B and C, respectively. Difference in 
requirement of ureteral dilatation among patients was signifi-
cant in Group C as compared to Groups A and B (p=0.005 and 
0.01, respectively) whereas it was insignificant among patients 
in Groups A and B (p=0.74).

Mean operating times were 35.2 min, 34.91 min, and 41.14 min 
in Groups A, B and C, respectively. Patients in Groups A and B 
required significantly less operating time as compared to those 
in Group C (p=0.029 and 0.022, respectively) however differ-
ence in mean operating time was not significant between Group 
A and B (p=0.908).

Procedure-related injuries like hematuria and mucosal injury 
were more common in Group C as compared to Group A. 
Hematuria and mucosal injury were found in 52.38% and 
38.09% of the patients in Group C as compared to 17.4% and 
13.0% of the patients in Group A (p=0.04 and 0.035, respective-
ly). Whereas differences in the rates of hematuria and mucosal 
injury in Groups A and B and Group B and C were statistically 
insignificant (p>0.05) (Table 3).

Drug-related side effects like headache, backache and dyspepsia 
were seen at a significantly higher rate in Group B as compared 
to Groups A and C (p<0.05). Whereas dizziness and abnormal 
ejaculation was more common in Group A as compared to 
Groups B and C which was not statistically significant (p>0.05).

Discussion

Ureterovesical junction is the narrowest part of the ureter, thus 
for successful ureteroscopic negotiation through this part is one 
of the problems that urologist faces during ureteroscopy. Small 
size ureteroscope permits easy negotiation and approach to upper 
ureter but with poor visibility and efficacy for stone removal and 
larger size ureteroscope requires dilatation.[4,5] Various techniques 
have been employed for dilatation like passive dilatation (using 
double j stent) or active dilatation (using balloon, sequential fas-

Table 1. Demographic characteristics of the groups

Parameters	 Group A silodosin n=23	 Group B tadalafil n=23	 Group C placebo n=21	 p 

Mean age±SD (years)	 35.52±11.0	 42.78±14.0	 33.22±10.7	 0.08x

Male/Female (n)	 15/8	 18/5	 15/6	 0.909y

BMI (kg/m2)	 23.34	 23.98	 34.1	 0.377x

Laterality (right/left)	 12/11	 13/10	 7/14	 0.345y

Location (upper/middle/lower)	 5/4/14	 4/3/16	 6/3/12	 0.762y

Mean stone size±SD (mm)	 9.14±1.52	 9.42±1.29	 9.74±1.98	 0.470x

xANOVA (Analysis of variance) test, yChi-square test. BMI: body mass index; SD: standard deviation

Figure 1. Study design of silodosin and tadalafil in ease of 
negotiation of large ureteroscope in the management of ure-
teral stone

Total of 86 patients were evaluated for eligibility
underwent ureteroscopy

Enrollment

Ureteroscopy

Analysed

Allocation

Analysed n=23

Underwent 
ureteroscopy 

n=23

2 lost to 
follow-up

Group-A Medication

Silodosin 8mg

Allocated to medication 
n=25

Received allocated 
medication n=25

Analysed n=23

Underwent 
ureteroscopy 

n=23

2 lost to 
follow-up

Group-B Tadalafil 10mg

Allocated to medication 
n=25

Received allocated 
medication n=25

Analysed n=21

Underwent 
ureteroscopy 

n=21

4 lost to 
follow-up

Group-C

Placebo allocated to 
medication n=25

Received allocated medication 

Randomised n=75
Excluded n=11

Not meet inclusion criteria=4
Not willing to participate=7
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cial dilator, meatal olives, etc) with the purpose of overcoming 
difficult negotiation but these are also not exempted from compli-
cations.[6,7] Some drugs have been also tried for easy negotiation 
of ureteral orifice and to decrease complications associated with 
ureteroscopy.[8,9] Lodh et al.[9] showed that deflazacort is an effec-
tive drug for this purpose if given at a dose of 30 mg once a day 
for 10 days prior to procedure due to its potent anti-inflammatory 
action.[8] Akin et al.[8] used thiocholchicoside in the irrigant solu-
tion and showed that locally administered thiocholchicoside had 
aided in decreasing the stone migration rate during surgery and 
hence decreased operating time.

The ureter is lined by a-1 adrenergic receptors, particularly the 
subtype alpha-1A and alpha-1D, which are more populated in 
distal third ureter and ureterovesical junction as compared to 
proximal and middle ureter. Tatemichi et al.[10] reported that in 
hamster ureter, ureteral contraction was mediated mainly by 
alpha-1A adrenoreceptor even though alpha-1D receptor are 
more prevalent so we used silodosin which is highly selective 
alpha-1A adrenoceptor antagonist and has 56 fold affinity for 
alpha-1A over alpha-1D adrenoceptor.[11,12]

Gratzke et al.[13] demonstrated the effectiveness of PDE 5 inhibi-
tors vardenafil, sildenafil, and tadalafil in relaxation of ureteral 
smooth muscle in order of decreasing potency.[14,15] As tadalafil 
is more selective PDE-5i receptor as compared to sildenafil, 
visual problems are less likely. To minimize adverse effects we 
use tadalafil at a lower dose. 

As shown in various studies both silodosin and tadalafil cause 
ureteral relaxation and facilitate stone propagation and expul-
sion. Similar effects have been observed in our study in Groups 
A and B. Ureteral orifice were found to be dilated in 16 (69.6%) 
and 14 (60.9%) patients in Groups A and B, respectively. 
However ureteroscopic negotiation was easy in 17 (73.9%) and 
16 (69.6%) patients in Groups A and B respectively. Whereas 
in Group C ureteral orifice was found to be dilated in only 6 
(28.6%) patients and ureteroscope was negotiated easily in 8 
(38.1%) patients.

Elashry et al.[16] used ureteroscopes of various calibres (9.5fr-
11.5fr) in the management of ureteral stone. Dilation of the 
ureteral orifice and intramural ureter was performed in 59.5% 
of the cases, ureteral access sheaths were used in 15.6% of the 
patients, and any ureteral dilation was not required for patients 
who had previously undergone stenting. About 3.7% of the 
patients in their study had undergone secondary ureteroscopy 
due to intraoperative complications. Direct introduction of ure-
teroscope into ureter without dilatation had been performed in 
9% of the patients either using small size semi-rigid uretero-
scope or stenting ureter preoperatively.

Convincing evidence for the safety of orifice dilation was 
reported by Garvin and Clayman[17], who reported no clinical 
significant long-term sequelae related to routine 24 F ureteral 
orifice dilation. The incidence of strictures is decreased by rou-
tine placement of postoperative double pigtail ureteral stents. 

Table 3. Procedural complication rates of the groups

Outcome parameter	 Group A silodosin n=23	 Group B tadalafil n=23	 Group C placebo n=21	 pX 

Hematuria	 4/23 (17.4%)	 6/23 (26.1%)	 11/21 (52.38%)	 0.04

Mucosal injury	 3/23 (13%)	 4/23 (17.4%)	 8/21 (38.09%)	 0.21

Fever	 4/23 (17.4%)	 3/23 (13%)	 6/21 (28.57%)	 0.61
xChi-square test.

Table 2. Treatment outcome parameters of the groups

		  Group A silodosin 	 Group B tadalafil 	 Group C placebo 		  p

Outcome parameter		  n=23	 n=23	 n=21	 A vs. B	 A vs. C	 B vs. C

Configuration of 	 Wide	 16/23 (69.6%)	 14/23 (60.9%)	 6/21 (28.6%)	 0.5358	 0.0113	 0.0408yz

ureteral orifice 	 Narrow	 7/23 (30.4%)	 9/23 (39.1%)	 15/21 (71.4%)			 

Ureteroscopic 	 Difficult	 6/23 (26.1%) 	 7/23 (30.4%) 	 13/21 (61.9%)	 0.7433	 0.0113	 0.0256yz

negotiation (8/9.8fr) 	 Easy 	 17/23 (73.9%)	 16/23 (69.6%)	 8/21 (38.1%)			 

 Ureteral dilatation 	 Required	 6/23 (26.1%)	 9/23 (39.1%)	 15/21 (71.4%)	 0.7433	 0.0047	 0.0113yz

	 Not required	 17/23 (73.9%)	 14/23 (60.9%)	 6/21 (28.6.%)			 

Mean operative time (min) 	 35.22 (24.42-46.00)	 34.91 (25.21-44.61)	 41.14 (36.44-45.84)	 0.908	 0.029	 0.022xz

xANOVA (Analysis of variance) test, yChi-square test, zpost-hoc test
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However in our study we used 8/9.8 Fr Wolf ureteroscope, so 
15 (71.4%) patients required dilatation of ureteral orifice and 
intramural ureter in Group C as compared to 6 (26.1%) and 9 
(39.1%) patients in Groups A and B, respectively. 

Difference in mean operating time between patients with and 
without dilatation was not recorded in previous studies. However 
in our study mean operating time was 41.14 min in Group C 
which was significantly higher than that in Groups A (35.22 min) 
and B (34.91 min). Reason of Increased operating time was asso-
ciated with the need for ureteral dilatation in significant number 
of patients in Group C relative to Groups A and B.

Previous studies by Kramolowsky et al.[18], and Lytton et al.[19] 
reported high chance of mucosal injury, perforation, hematuria 
and ureteral avulsion when patients were treated with sequential 
ureteral dilatation or using large- sized ureteroscopes without 
prior dilation. Stoller et al.[20] also encountered complications in 
19% of attempts at stone extractions with 10.5 to 12.5 F uretero-
scopes. Similarly in our study incidence of mucosal injury and 
hematuria was higher in Group C in whom significant number 
of patients underwent ureteral dilatation as compared to patients 
in Groups A and B.

In a study by Kumar et al.[21] the incidence of drug- related side 
effects like headache, dizziness, backache and orthostatic hypo-
tension was significantly higher in the tadalafil group. Abnormal 
ejaculation was seen in 15.6%, and 5.9% of the patients in the 
silodosin, and tadalafil groups, respectively, without any statis-
tically significant difference. In our study drug-related adverse 
effects like headache and backache were seen significantly 
more frequent in the tadalafil group as compared to silodosin 
and placebo groups. Since these patients were able to tolerate 
side effects, they were not excluded from the study. Incidence 
of dizziness, abnormal ejaculation and orthostatic hypotension 
was also not significant in Groups A, B and C.

Our study is also not free from limitation. Apart from being a 
single-center study and small sample size, we had no idea about 
the normal anatomic (original) configuration of the orifice in 
advance (before drug treatment) and assessment was completely 
subjective which can also be a major bias. 

In conclusion, from our study we conclude that both silodosin 
and tadalafil not only relax ureteral smooth muscle but also aids 
in forward propagation of large size ureteroscope (8/9.8 Fr) 
without any significant risk of mucosal injury, hematuria and 
ureteral perforation with shorter operative time. However drug- 
related side effects like headache and backache were more sig-
nificant in tadalafil group as compared to silodosin group hence 
we found that silodosin is better than tadalafil in our study how-
ever further studies would be required to reach at a conclusion.
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