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Abstract
Introduction: One of the most common disorders of the urinary tract is Urolithiasis. Twenty percent of lithiasis are located in the ureter of which 68% are
seen in the distal ureter. The concept of medical expulsive therapy (MET) has
been developed with enough knowledge of the ureter physiology in order to
make easier the spontaneous expulsion of the stone. The aim of this study was
to evaluate the efficacy and safety of three different drugs for the treatment of
pelvic ureteral stones. Materiel and Methods: Between October 2017 and
November 2018, 90 adult patients presenting with low or non-obstructive
pelvic ureteral stones sized 8 to 10 mm were included. They were prospectively randomized, using computer-based randomization charts, into three
equal groups: treatment with ketoprofen 100 mg once daily (Group I), silodosin 8 mg once daily (Group II) and tadalafil 5 mg once daily (Group III). The
aim was to compare spontaneous expulsion of stone between those drugs
Results: The mean expulsion time from the start of MET was 11.5 ± 3.27 days
for ketoprofen group, 10.71 ± 3.98 days for silodosin group and 10.57 ± 3.40
days for tadalafil group. But these differences were also not significant (P =
0.79). The use of analgesics (grade II) was higher in groups II and III compared to group I, but without significant difference (23.33% in group I,
33.33% in group II and 40% in group III, p = 0.38). Discussion: The overall
chance of spontaneous passage is low when the stone diameter is sized more
than 7 mm. A wide range of spontaneous passage rates have been reported in
the literature, varying from 71% to 98% for distal ureteral stones less than 5
mm and 25% - 53% for stone sized 5 to 10 mm with a mean expulsion time of
more than 10 days. Conclusion: The three drugs have a low expulsion rate
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for 8, 9 and 10 mm pelvic ureteral stones with a higher adverse event rate for
the NSAID group.
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1. Introduction
One of the most common disorders of the urinary tract is Urolithiasis. The
world prevalence of stone disease has been estimated at 10% to 15% [1]. Twenty
percent of lithiasis are located in the ureter of which 68% are seen in the distal
ureter [2]. The most effective treatment modality depends on several factors
such as size, location and composition of the stone, severity of obstruction,
symptoms, and anatomy of the urinary system.
Proposed treatments for ureteral calculi are observation, medical expulsive
therapy, extracorporeal shock wave and lithotripsy (ESWL), retrograde ureterorenoscopy, antegrade percutaneous ureterorenoscopy, and laparoscopic and
open ureterolithotomy [3].
The possibility of spontaneous expulsion of the ureteral calculi depends on
two factors: the size of the calculi and its anatomic location. According to a meta-analysis, the rate of spontaneous expulsion of the stones smaller than 5 mm is
approximately 70% while it is 47% for the stones between 5 and 10 mm [4].
When we consider the anatomic location of the stone, we find that 71% of the
distal ureteral calculi and 22% of the proximal ureteral calculi expulse spontaneously [5]. The concept of medical expulsive therapy (MET) has been developed with enough knowledge of the ureter physiology in order to make easier
the spontaneous expulsion of the stone.
Several studies have been evaluated as MET, including: corticosteroid, nonsteroidal anti-inflammatory drug (NSAID), calcium-channel blocker, α-adrenergic
blockers and, more recently, the phosphodiesterase type 5 inhibitors (PDE5i).
Moreover, MET may reduce medical costs and avoid unnecessary surgeries and
they associated risks and complications. In current practice, MET has been
shown to increase the stone passage rates of moderately sized ureteral stones.
However, until now, the efficacy of MET in the expulsion of lower ureteral
stones (LUS) larger than 7 mm has been evaluated in some studies and the results were discordant. For these reasons, we conducted a prospective randomized study to evaluate the efficacy and safety of three different drugs for the
treatment of pelvic ureteral stones sized: 8, 9 and 10 mm.

2. Materiel and Methods
Between October 2017 and November 2018, 90 adult patients (>18 years of age)
presenting with low or non-obstructive (grade I - II hydronephrosis) pelvic ureDOI: 10.4236/oju.2020.105017
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teral stones sized 8 to 10 mm were included. They were prospectively randomized, using computer-based randomization charts, into three equal groups:
treatment with ketoprofen 100 mg once daily (Group I), silodosin 8 mg once
daily (Group II) and tadalafil 5 mg once daily (Group III). An informed and
written consent was taken from each patient before enrolment into the study.
Ethical clearance was taken from the institutional ethics committee. Stone size
(largest transverse diameter) was measured on non-contraste computed tomography scan.
The exclusion criteria were: patients with solitary kidney, history of previous
surgery on same ureter, double J stent, deteriorating renal function, fever, grade
III or IV hydronephrosis, acute or chronic renal failure, multiple ureteral stones,
a location stone other than pelvic ureter, allergy to NSAID, silodosin or tadalafil,
concomitant treatment with α-blockers, calcium antagonists, or nitrates, pregnant or lactating mothers, patients who demanded urgent stone removal.
Therapy was given for a maximum of 4 weeks. The primary end point was the
expulsion rate. Time to stone expulsion, analgesic use, number of hospital visits
for pain, and adverse effects of the drugs were noted. Statistical analyses were
done using Fisher’s exact test and Chi-square test. P-value < 0.05 was considered
to be statistically significant.

3. Results
A total of 90 patients were included in the study and randomized into three
equal groups of 30 patients each. All patients completed the study except three
who presented acute pyelonephritis during the 4 weeks of evaluation: two patients from group I and one patient from group III (p = 0.463). No statistically
significant differences were observed regarding the age, sex, and stone size distribution of patients between both groups (Table 1).
The expulsion rate was 22.22% overall and no significant difference was found
for stone clearance rate between both groups (Group I—20%, Group II—
23.33%, Group III—23.33%, P = 0.93) (Table 2).
The mean expulsion time from the start of MET was 11.5 ± 3.27 days for
ketoprofen group, 10.71 ± 3.98 days for silodosin group and 10.57 ± 3.40 days
for tadalafil group. But these differences were also not significant (P = 0.79)
(Table 2).
Table 1. Patients and stone characteristics according to groups.
Group I = Ketoprofen Group II = Silodosin Group III = Tadalafil
p-value
(n = 30)
(n = 30)
(n = 30)
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Age (mean± SD)

42.27 ± 10.66

43.03 ± 12.42

45.2 ± 12.94

0.772

Gender (male/female)

17/13

20/10

16/14

0.551

Stone size (mm)
(mean ± SD)

8.76 ± 1.18

8.93 ± 1.07

9.14 ± 0.82

0.805

Side (right/left)

11/19

14/16

16/14

0.427
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Table 2. Results of the three groups.
Group I = Ketoprofen Group II = Silodosin Group III = Tadalafil
p-value
(n = 30)
(n = 30)
(n = 30)
Expulsion rate (%)

20

23.33

23.33

0.93

Mean expulsion
time ± SD (days)

11.5 ± 3.27

10.71 ± 3.98

10.57 ± 3.40

0.79

Use of grade II
analgesics (%)

23.33

33.33

40

0.551

The use of analgesics (grade II) was higher in groups II and III compared to
group I, but without significant difference (23.33% in group I, 33.33% in group
II and 40% in group III, p = 0.38) (Table 2).
No serious side effects were noted, but a higher rate of adverse events was observed in the NSAID group (26.66% in group I, 13.33% in group II and 10% in
group III, p = 0.18). Nausea and epigastralgia were the most common side effects
in the ketoprofen group.

4. Discussion
Of all urinary tract stones, 20% are located in the ureter, of which 70% are located in its distal portion [2]. It is estimated that 95% of stones up to 4 mm pass
spontaneously within 40 days [4]. A meta-analysis by the AUA guidelines panel
showed that ureteral stones sized less than 5 mm will pass up to 98% of cases.
The overall chance of spontaneous passage is low when the stone diameter is
sized more than 7 mm [6] [7]. A wide range of spontaneous passage rates have
been reported in the literature, varying from 71% to 98% for distal ureteral
stones less than 5 mm and 25% - 53% for stone sized 5 to 10 mm with a mean
expulsion time of more than 10 days [4] [5].
Due to the risk of renal damage, most authors recommend that stone passage
should not exceed 4 - 6 weeks [7]. Patients with prolonged partial ureteral obstruction (>4 - 6 weeks), persisting pain or urinary tract infection are less eligible
to conservative management. Therefore, observation is allowed only for informed
patients without complications (infection, refractory pain, deterioration of renal
function).
Many therapies have been tested as METs including NSAID, alpha blockers,
calcium channel blockers, corticosteroids, and most recently PDE5i. But only the
Alpha blockers are currently recommended for use as MET by the EAU [8].
The a-antagonist contraction inhibition of ureteral smooth muscle represents
the pathophysiologic basis for medical expulsive therapy. It results in less severe
ureterospasm, which eases the stone passage. The distal ureter has the highest
density of a1-adrenergic receptors [9].
Thus, distal ureteral stones should benefit most from medical expulsive therapy. Due to the high probability of spontaneous passage of stones down to 5
mm, MET is less likely to increase the stone-free rate in these cases [10].
Actually, because of conflicting results from recent meta-analyses and large
DOI: 10.4236/oju.2020.105017
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randomized controlled trials, the efficacy of MET in large stones is unclear.
MET had been widely used until the release of the Spontaneous Urinary Stone
Passage Enabled by Drugs (SUSPEND) trial. This large, multicenter, randomized
controlled trial by Pickard et al. [11] revealed that tamsulosin was not superior
to placebo in decreasing intervention rates to clear ureteral stone. The trial used
the need for urologic intervention as the main outcome measure. Since that study,
medical expulsive therapy has been compromised.
New multicenter, randomized, double blind, placebo-controlled trials were
performed to elucidate the discrepancies between some meta-analyses of mostly
small trials [12] [13] and a high-quality randomized controlled trial. A randomized controlled trial by Furyk et al. [14] including 403 patients, found no benefits of medical expulsive therapy with tamsulosin for patients with distal ureteral
stones. However, the subgroup of patients with stones of 5 to 10 mm had an increased rate of expulsion.
Also, Meltzer et al. [15] in their randomized study including 512 patients with
ureteral stones between 1 and 8 mm, didn’t find a difference in stone passage
rates between patients treated with tamsulosin compared with placebo (52%
versus 49%).
More recent, large prospective randomized trial [16] had compared tamsulosin with placebo for 4 to 7 mm distal ureteral stones in greater in a population of
3200 patients. The results were similar to those of the Meltzer and al trial: there
is no difference for stones 5 mm or less and an increase in stone passage in the
group with 5.1- to 7-mm stones (87% versus 75%), with a small overall benefit
when all sizes were considered (4 to 7 mm; 86% versus 79%).
In our study, although the number of patients was poor, we compared the
three most used MET to treat large distal ureteral stones (8, 9 and 10 mm). The
expulsion rate was globally low (22.22%) and no significant difference was found
for stone clearance rate between both groups. Also, three of our patients (~4%)
developed acute pyelonephritis during the four weeks of treatment.
Therefore, we decided to discontinue this study and to treat in a faster way
using endoscopic procedure patients presenting this kind of stones.

5. Conclusion
The three drugs tried (tamsulosin, silodosin and tadalafil) have a low expulsion
rate for 8, 9 and 10 mm pelvic ureteral stones with a higher adverse event rate
for the NSAID group. More invasive intervention should be performed as early
as possible for this type of calculi.
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