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Introduction
Stone disease is one of the most common afflictions of the 

modern society and it has been described since antiquity. As it has 
been estimated that 50% of the patients will have a recurrence of 
colic within 5 years of their first episodes. Urolithiasis is a chronic 
disease with substantial economic consequences and a great 
public health importance [1,2]. Ureteric stones constitute 20% of 
all urinary tract stones and 70% of all ureteric stones are located 
in the distal ureter [3]. Although ureteral stones less than 10 mm 
in diameter spontaneously expulse in a significant percentage 
of patients without any intervention [4], they can lead to serious 
problems without appropriate medical attention. Deficiency of 
and complications with treatment options such as extracorporeal 
shock wave lithotripsy (ESWL), ureteroscopy (URS), and open/

laparoscopic ureter lithotomy have become concerns with the 
treatment of ureteral stones. These concerns in addition to the high 
rate of spontaneous expulsion of ureteral stones have led the use 
of drug therapies that could facilitate stone clearance to become 
a primary consideration. Of the many drugs that have been tested 
for medical expulsive therapy (MET) in the treatment of ureteral 
stones, alpha blockers and calcium channel blockers (CCBs), 
specifically Nifedipine, are the only treatment modalities for which 
sufficient data have been collected [5]. Of these modalities, alpha 
blockers have been found superior to CCBs in terms of the stone 
expulsion rate and side effect profile [6,7]. Alpha blockers are 
thus recommended by the American Urological Association (AUA) 
and the European Association of Urology (EAU) for MET of distal 
ureteral stones less than 10 mm in diameter [8,9].
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Aim: To evaluate the efficacy of Silodosin over Tamsulosin in treatment of uncomplicated lower ureteric calculi.
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There has been a paradigm shift in the management of the 
ureteric calculi in the past decade, with the introduction of lesser 
invasive methods and newer drugs. The alpha1–blockers which 
were first developed as anti–hypertensive drugs, are now being 
effectively used in the management of benign prostatic hyperplasia, 
due to their relaxing properties on the urinary tract. Recent studies 
have reported excellent results with the medical expulsion therapy 
for the lower ureteric calculi, with alpha1 blockers. Their use in the 
treatment of lower ureteric stones arose from the concept that they 
could induce a selective relaxation of the ureteric smooth muscle, 
which could inhibit the ureteric spasms and result in dilatation of 
the ureteral lumen. There is a large body of published data which 
have shown the efficacy of such a therapy in increasing the expulsion 
rate and in decreasing the expulsion time of the stones [10-14]. 
Their use has thus become an accepted practice. Tamsulosin, 
an α1-adrenoceptor antagonist, is one of the most popular and 
effective medical agents, which is used for the expulsive therapy. 
Silodosin, a recently introduced selective α(1A)-adrenoceptor 
antagonist, has shown promising results with fewer side effects and 
a better efficacy. There are very few studies comparing Silodosin 
& Tamsulosin. Here in this study, we want to evaluate the efficacy 
of Silodosin over Tamsulosin in treatment of uncomplicated lower 
ureteric calculi.

Materials and Methods
A prospective and a randomized controlled study was conducted 

in the Department of General Surgery (Urology Division) Dr RML 
Hospital Lucknow India, from April 2014 to Dec 2015, a total of 158 
patients (M=72; F=86) who were between age group of 21–55 years, 
who had unilateral, non–impacted, uncomplicated lower ureteral 
stones which were ≤10mm, were registered in a prospective 
study after ethical clearance and they were randomized into two 
groups. The sample size of the study was arbitrarily determined, 
and it was not based on the statistical calculations. The patients 
were evaluated with plain X–ray KUB, ultrasonography and non-
contrast computed tomography (NCCT) scans whenever they were 
necessary. The stone size was calculated on the first plain X–ray KUB 

or NCCT KUB by using a digital ruler and the largest dimension of 
the stone was considered as the stone size. All the patients provided 
informed written consents and they were properly informed about 
the study in which they would be registered.

The patients were randomized into two treatment groups of 79 
patients each, by using a random number table. Group A received 
Silodosin (8 mg) daily, whereas Group B received Tamsulosin (0.4 
mg) daily, for a maximum period of 6weeks.Five patients in group 
A and three patients in group B did not turn up for review, hence 
our study continued with 74 patients in group A and 76 in group 
B. Every patient was prescribed Diclofenac sodium 100 mg tablet 
as required for pain relief. The patients were advised that on 
experiencing an episode of unbearable ureteric colic and expulsion 
of stone, they should immediately report to us over telephone. The 
patients were followed up fortnightly with X–rays KUB region and 
ultrasonography. The patients were instructed to note the date 
and time of the stone passage. The patients were followed up until 
they were rendered stone-free by intervention or spontaneous 
stone expulsion, as was confirmed by the patient, for a maximum 
of 6 weeks. The primary bottom-line was the stone expulsion 
rate and the second was the stone expulsion time, the rates of the 
interventions such as ureter lithotripsy, extracorporeal shock wave 
lithotripsy, or ureteral stenting, unbearable ureteric colic and side 
effects. The expulsion time was defined as the number of days from 
the randomized date to the stone expulsion date.

Results
There was no significant difference in base line characteristics 

of the study groups (Table 1). A spontaneous stone expulsion was 
observed in 65 of the 74patients (87.8%) in Group A and in 49 of the 
out 76 patients (64.4%) in group B. The stone expulsion rate was 
significantly higher in Group B than in Group A (p < 0.05). There 
was also a significant difference between the groups with regards 
to the mean stone expulsion time (P< 0.05). The mean expulsion 
time was 10.5±3.5 days in Group A vs. 16.5±7.5 days in Group B 
(Table 2).

Figure 6: Explore on Distribution of Adult Unclaimed Corpses Admitted in Public Mortuaries.

Table 1:

Group A (Silodosin) Group B (Tamsulosin) P Value

No. of patients 74 76 NS

Mean Age(years) 38±17 38±17 NS

Sex

Male n=41 n=43
NS

Female n=33 n=33

Stone Size

Up to 5mm n=40 n=42
NS

5-10mm n=34 n=34

Stone Side Right/Left

Right n=39 n=42
NS

Left n=37 n=34
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 Table 2: 

Group A (Silodosin) Group B (Tamsulosin) P Value

No. of patients with complete Stone 
expulsion 65 49 P <0.05

Mean Duration of Expulsion (days) 10.5±3.5 16.5±7.5 P<0.05

Time of Expulsion (Days) Patients vs Days

21 in 7 days 12 in 9 days

NA30 in 10 days 20 in 16 days

14 in 14 days 17 in 24 days

Transient Hypotension 0 2 NS

Retrograde Ejaculation 3 0 P<0.05

Side effect profile in our study

Three of the male patients who took Silodosin experienced 
a retrograde ejaculation but a lower incidence of the side effects 
which were related to the peripheral vasodilatation as compared to 
the patients who took Tamsulosin. The patients who experienced a 
retrograde ejaculation were followed-up after the completion of the 
study and they were found to have been relieved of this problem. 
No side-effects that required cessation of the treatment were 
encountered. A lower analgesic use was found in Group A.

Discussion
Ureteric colic, which is mainly due to ureterolithiasis, 

represents 1 to 2% of the hospital emergency admissions. There 
has been a significant improvement in the medical management 
of the ureteric calculi, with the introduction of effective medical 
therapeutic agents in the market. The likelihood of a ureteric 
stone passage is dependent on several factors, which include the 
stone size and the location and the ureteral conditions. Studies 
have shown stone passage rates between 71–98% for the distal 
ureteral stones which are less than 5 mm and from 25–53% for 
those which are between 5 and 10 mm [15]. The role of adrenergic 
receptors in the human ureter was first described in 1970 [16]. 
It was shown later that the alpha–adrenergic receptors were 
classified into three different subtypes of ἀ1A, ἀ1B and ἀ1D, of 
which the distribution in the human ureter was ἀ1D >ἀ1A >ἀ1B 
[17]. It was also shown that the alpha-adrenergic receptor agonists 
had a stimulatory effect on the ureteral smooth muscle, whereas 
the beta-adrenergic receptor agonists had an inhibitory effect [18]. 
They prevent the uncoordinated muscle activity, which is seen in 
renal colic, while maintaining ureteral peristalsis, which might 
facilitate a spontaneous stone passage [19]. The alpha blockers 
mainly produce relaxation of the distal human ureter by reducing 
the ureteric smooth muscle tone rather than completely ablating 
its activity. Two meta-analyses provided a high level of evidence 
for the clinical benefit of the alpha blockers in the patients with 
distal ureteral calculi, in which the patients who were given alpha 
blockers had 52% and 44% greater likelihoods of stone passage 
than those who were not given such treatment [20]. The treatment 
effect on the expulsion rate was partially lost, as the sizes of the 
stones decreased, because of the high spontaneous expulsion rate 
of the small stones.

Although most of the studies used tamsulosin, which is a 
selective a1A/a1D adrenergic receptor antagonist, the efficacies of 
the other alpha blockers such as Doxazosin, Terazosin, Alfuzosin and 
Naftopidil were also indicated [21-23]. Silodosin was approved for 
BPH by the US Food and Drug Administration in October 2008. Ours 
is perhaps one of the few studies, which has compared the efficacy 
between Silodosin and Tamsulosin and our results are encouraging. 
Regarding the incidence of the retrograde ejaculation, there is a 
consensus among many urologists, that its occurrence should be 
considered as a sign of the efficacy, rather than an adverse effect 
of the treatment. Silodosin appears to relax the smooth muscles 
of the lower urinary tract and the genital tract enough to induce 
a retrograde ejaculation. This was reflected in the finding that the 
patients who had the greatest relief from the lower urinary tract 
symptoms had a higher likelihood of the retrograde ejaculation. This 
observation suggests that the retrograde ejaculation is actually an 
indirect indicator of the relaxation of the smooth musculature that 
Silodosin induces. The same was reflected in our study, in which 
both the patients who had experienced the retrograde ejaculation 
had successfully passed the stones. The advantage of the medical 
expulsive therapy is important, because the risks which are related 
to a surgical intervention are not trivial. Studies have reported the 
overall complication rates after ureteroscopic lithotripsies to be 
10–20%, with major complications such as ureteral perforations, 
avulsions and strictures occurring during 3–5% of the procedures 
[24]. The medical expulsive therapy should be offered as a cost-
effective treatment for the patients with uncomplicated lower 
ureteric calculi.

Conclusion
A conservative approach should be considered as an option 

in the management of the uncomplicated, small (≤10mm), lower 
ureteral stones. The findings of our study suggest that the α (1A)-
adrenoceptor antagonist, Silodosin, was clinically way superior 
to Tamsulosin for the stone expulsion and management of these 
stones.
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