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Abstract

Background: The insertion of a double-J (DJ) stent is considered a routine and necessary urological procedure. It
can cause lower urinary tract symptoms (LUTS). Pharmacologic management is one of many trials that were done to
improve these symptoms, particularly the administration of alpha-1A blockers and antimuscarinics medications. This
trial aimed to evaluate the efficacy of alpha-1A blocker (tamsulosin), antimuscarinic (solifenacin), and their combina-
tion in managing DJ stent-related LUTS.

Methods: This prospective, randomized, comparative, and nonblinded trial was conducted between November
2016 and October 2018. Eligible patients were between 18 and 50 years of both genders who underwent temporary
retrograde unilateral Double-J stent fixation. Patients were randomized to four groups; group | was control (drug-free),
group Il received tamsulosin 0.4 mg, group Il received solifenacin 5 mg, and group IV received the combination of
tamsulosin and solifenacin. All patients completed the IPSS, QoL, and VAS questionnaires at both pre-insertion day of
the stent and 2 weeks postoperatively; the data obtained were compared to all four groups.

Results: The study included 143 patients (78 males, 65 females). There was no statistically significant difference
between the four groups regarding age, sex, side, and DJ placement indications. In comparison with the control
group, there were statistically significant differences in all scores in favor of groups I, lll, and IV. Compared to groups
Il'and Ill, there were statistically significant differences in overall IPSS, Qol, and VAS scores in group IV. No significant
differences were found between the tamsulosin and solifenacin groups.

Conclusion: The alpha-1A blocker (tamsulosin) or antimuscarinic (solifenacin) monotherapy effectively improves the
DJ stent-related LUTS and the QoL of patients with no advantage with either drug. The combination therapy of both
pharmacotherapies is significantly effective than drug monotherapy.
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1 Background

Introducing Double-] (DJ) ureteral stent is a popular uro-
logical procedure. More than five decades have passed
since the first mention of a temporary ureteric stent
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of a DJ stent is considered a routine and necessary uro-
logical procedure, which can be used in different ways
to treat urinary tract diseases [2]. For instance, it is used
to relieve ureteral obstruction due to stones or tumors,
post-ureteroscopic lithotripsy, pre-shockwave lithotripsy,
or post-percutaneous nephrolithotomy (PNL). The D]
ureteral stent can cause lower urinary tract symptoms
(LUTS) even with its beneficial effects, such as frequency;,
dysuria, urgency, urge incontinence, and suprapubic
pain that affects sexual health and quality of life (QoL) in
70-80% of cases [3].

Trials to overcome DJ stent-related LUTS included
using the DJ stent’s precise length, appropriate place-
ment of upper and lower coil, changing stent material
from polyurethane to silicone or other polymers, chang-
ing the coating substance or stent design [4]. Pharmaco-
logic management is one of many trials that were done to
improve these symptoms, particularly the administration
of alpha-1A blockers and antimuscarinics medications
[5].

The basis for administering alpha-1A blockers based
on the DJ stent-related symptoms’ resemblance to benign
prostatic hyperplasia-related LUTS [6]. The antimus-
carinics (tolterodine and solifenacin) stimulate the mus-
carinic receptors to control the involuntary contractions
of vesical smooth muscle that is a cause of LUTS [7, 8].

Therefore, this trial aimed to evaluate the efficacy of
alpha-1A blocker (tamsulosin), antimuscarinic (solifena-
cin), and their combination in the management of dou-
ble-]J stent-related lower urinary tract symptoms using
the International Prostate Symptom Score (IPSS), QoL
score, and Visual Analog Scale (VAS).

2 Methods

This prospective, randomized, comparative, and non-
blinded trial was conducted between November 2016
and October 2018. Eligible patients were between 18 and
50 years of both genders who underwent temporary ret-
rograde unilateral Double-] stent fixation.

Patients who had bladder pathology (like bladder
tumor), age less than 18 years, bilateral stents, urethral
stricture, benign prostatic hyperplasia, prior use of
alpha-blocker and anticholinergics drugs, urinary tract
infection, pregnant women, overactive bladder (OAB),
history of previous ureteral stenting or long-term stent-
ing were excluded from the study. The local ethics com-
mittee approved the research procedure.

An informed consent form was signed by eligible
patients who decided to participate in the trial. Patients
that developed complications associated with stents were
excluded.

A computer randomization software (http://www.
randomization.com/) was used to assign patients to four
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groups: group I control group did not receive any medi-
cations, group II received tamsulosin 0.4 mg once daily,
group III received solifenacin 5 mg once daily, and group
IV received both tamsulosin and solifenacin. The medica-
tion was used until the DJ stent was removed.

All patients were evaluated by medical and surgical his-
tory, examination, and routine laboratory investigations.
In all cases, PercuflexTM 6F DJ ureteral stents (Boston
Scientific, USA) were used. The DJ length was deter-
mined by the marks on the ureteric catheter inserted
from the ureteral orifice to the renal pelvis before the DJ
stent fixation.

Routinely, abdominal X-ray film was done to confirm
proper DJ positioning before home discharge. The day
before operation and 2 weeks after stent fixation, each
patient completed written validated IPSS, QoL, and VAS
questionnaires.

The VAS is a validated, subjective measure for pain.
Scores are verified by creation a hand-written mark on a
10-cm line that denotes a range between “no pain” and
“pain as bad as it could possibly be” [9]. We compare the
total scores between groups on the pre-insertion day of
the stent and after 2 weeks.

The data collected and analyzed by SPSS (version
24.0, IBM Corporation; Armonk, NY, USA). Categorical
variables were compared between treatment groups by
Chi-square or Fisher exact tests. Comparisons between
multiple groups were made using the Kruskal-Wallis
test, and post hoc comparisons were made with adjust-
ment for multiple comparisons. The sample size was cal-
culated with ClinCalc Sample Size Calculator. A sample
size of 130 patients was calculated for the power of 0.8,
alpha error probability 0.05 and 20% drop-out.

3 Results

The total studied patients for eligibility were 252 cases.
A total of 164 cases were included in the trial, but 143
patients completed the study. Eleven patients lost to fol-
low up, and ten patients discontinue the treatment. The
CONSORT Flow Diagram of the patients through the
trial is illustrated in Fig. 1.

The study included 143 patients (78 males, 65 females).
There was no statistically significant difference between
the four groups regarding age, sex, side, and DJ place-
ment indications. The most frequent indication was uret-
eroscopy (URS), 65% (Table 1). There was no statistically
significant difference between groups as regards stone
size and operative time in URS cases.

Regarding IPSS scores, initially (pre-insertion day),
there was no statistically significant difference between
the four groups. In contrast, after 2 weeks, there was an
overall significant difference between the four groups
(Table 2). The control group was significantly different
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Enrollment

Assessed for eligibility (n= 252).

Excluded (n= 88):
— = Not meeting inclusion criteria (n= 73).

|

Randomized (n= 164).

= Declined to participate (n= 15).

Allocation l l

Group I (Control)
o Allocated to intervention (n= 41).
* Received allocated intervention
(n=41).

Group II Tamsulosin

* Received allocated intervention
(n=41).

Follow-Up

Lost to follow-up (n= 2).
Discontinued intervention (n= 0).

Lost to follow-up (n=3).

Discontinued intervention (n= 4).

Analysis

Analysed (n= 39). Analysed (n= 34).

Fig. 1 CONSORT flow diagram of the patients through the trial

o Allocated to intervention (n=41).

l l

Group III (Solifenacin)

o Allocated to intervention (n= 41).

* Received allocated intervention
(n=41).

Group 1V (Combined therapy)

o Allocated to intervention (n=41)

* Received allocated intervention
(n=41)

Lost to follow-up (n=4)
Discontinued intervention (n=4)

Lost to follow-up (n=2).
Discontinued intervention (n= 2).

Analysed (n=37). Analysed (n=33).

Table 1 Patients demographics

Control Tamsulosin Solifenacin Combined therapy P value
Age Mean £SD 38+7 3941 40+4 39+8 0.55
Sex:n (%) Male 1(53.8) 20 (58.8) 19 (51.4) 18 (54.4) 0.37
Female 8(46.2) 4(41.2) 18 (48.6) 5(45.6)
Side: n (%) Right (48 7) 6(47.1) 21(56.8) 0 (60.6) 0.09
Left 0(51.3) 8(52.9) 16 (43.2) 3(394)
Indications for stent fixation: n (%) URS (69 2) 22 (64.7) 21(56.8) 3(69.7) 0.64
ESWL 8(20.5) 9(26.5) 11(29.7) 7(21.2)
PNL 4(103) 3(88) 5(13.5) 3(9.0)
Stone size (mm) In URS cases Mean £ SD 7.7 (1.9) 74(1.9) 8.1122) 78(1.8) 0.12

URS Ureteroscopy, ESWL extracorporeal shock wave lithotripsy, PNL percutaneous nephrolithotomy

from all the other three groups. The combined therapy
group was also statistically significantly different from
both tamsulosin and solifenacin monotherapy.

The difference between the tamsulosin and solifena-
cin groups was not statistically significant. That means
tamsulosin alone or solifenacin alone improves D]
stent-related symptoms with no advantage with either
medication. At the same time, their combination does
a better result than either drug alone in improving D]
stent-related LUTS.

Regarding QoL score and VAS, pre-insertion day of
DJ stent, there was no significant difference between
the four groups. Meanwhile, after 2 weeks, there was an
overall statistically significant difference between the four
groups. The control group was statistically significantly
different from all the other three groups.

The tamsulosin group was also statistically significantly
different from the combination treatment group. The
solifenacin group was also statistically significantly dif-
ferent from the combination treatment group. There was
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Table 2 IPSS scores (obstructive, irritative, and total)
Control Tamsulosin Solifenacin Combined therapy P-value
Median (Range) Median (Range) Median (Range) Median (Range)
IPSS obstructive score
Pre-insertion 1(0-3) 1(0-2) 1(0-4) 1(0-3) 0.59
After 2 weeks 1320 (6-19) 73 (0-11) 79 (3-12) 4P4 (0-) <0.001
IPSS irritative score
Pre-insertion 2 (0-4) 2 (0-3) 1(0-3) 2 (0-4) 045
After 2 weeks 1130 (6-15) 64 (3-9) 5%¢ (3-8) 404 (2-5) <0.001
Total IPSS score
Pre-insertion 3(0-7) 3(0-5) 2(0-7) 3(0-7) 0.836
After 2 weeks 24%0€(12-34) 1329 (6-20) 120€ (8-20) 89€ (4-15) <0001

Similar letters (a, b, ¢, d, e) indicate significant difference

IPSS International Prostate Symptom Score

no statistically significant difference between the tamsu-
losin group and the solifenacin group. That means both
tamsulosin and solifenacin improve the QoL and VAS of
patients with no advantage of either medication, while
their combination is better than either medication alone
(Table 3).

4 Discussion

DJ ureteral stenting has become a routine practice for
every urologist. The main advantages of stenting are pre-
venting ureteral obstruction, permitting ureteral healing,
and preventing ureteral stricture.

Despite its useful effects, short-term use of a double-]
stent is associated with mild complications. In contrast,
the complications became more severe in long-term
usage, particularly when placed for more than 6 months.
Patients usually complain of various stent-related symp-
toms, such as frequency, urgency, dysuria, incomplete
emptying, flank pain, suprapubic pain, incontinence, and
hematuria. These symptoms negatively affect the patient’s
activities, work performance, and QoL [10]. The patho-
genesis of the DJ stent-related LUTS has not been veri-
fied. Multiple theories were proposed to describe these

Table 3 QoL score and VAS

symptoms’ mechanisms; it might be due to smooth mus-
cle spasm in the lower ureter, irritation of nerve endings
located in the trigone of urinary bladder submucosa, and
bladder instability [11-13].

Trials to overcome the DJ stent-related LUTS included
using the suitable length of the stent, appropriate place-
ment of upper and lower coils, changing stent material
from polyurethane to silicone or other polymers, chang-
ing the coating substance or stent design. Pharmaco-
logic management is one of many trials to improve those
problems; many medical drugs have been tested, such as
anticholinergics, analgesics, and alpha-blockers.

In this trial, we aimed to evaluate the efficacy of alpha-
1A blocker (tamsulosin), antimuscarinic (solifenacin),
and their combination in the management of D] stent-
related LUTS, using IPSS, QoL, and VAS questionnaires.

Our analysis found that, relative to the control group,
both alpha-1A blocker (tamsulosin) and antimuscarinic
(solifenacin) monotherapy improved patients’ D] stent-
related LUTS using IPSS, QoL, and VAS questionnaires.
However, their combination was much better than either
drug alone. These results were consistent with other stud-
ies; Lim et al. conducted a retrospective study that stated

Control Tamsulosin Solifenacin Combined therapy P-value
Median (Range) Median (Range) Median (Range) Median (Range)
QoL
Pre-insertion 0 (0-0) 0(0-1) 0(0-1) 0(0-1) 031
After 2 weeks 52b¢ (4-6) 324 (1-5) 3be(1-5) 2¢de (1-3) <0001
VAS
Pre-insertion 1(0-2) 1(0-2) 0(0-1) 1(0-2) 0.11
After 2 weeks 72P< (4-9) 434 (3-6) 45€ (2-5) 3¢9¢ (1-5) 0021

Similar letters (a, b, ¢, d, e) indicate significant difference
QoL Quality of life; VAS visual analog scale
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that combined treatment with tamsulosin and solifenacin
improved LUTS more than in the other groups (control,
tamsulosin, and solifenacin monotherapy) [14].

In a prospective, randomized, and controlled study
by Shalaby et al, combined treatment with tamsulosin
and solifenacin was confirmed to be substantially better
than either drug alone in relieving the D] stents-related
LUTS [11]. EL-Nabhas et al. indicated that in patients with
DJ stents, tamsulosin alone or solifenacin alone could
improve the QoL by reducing LUTS related to DJ stents.
Solifenacin has shown better efficacy than tamsulosin.
They did not study the efficacy of combined treatment
[15].

A meta-analysis performed by Zhou et al. proved a
substantial advantage of combined treatment of alpha-
blockers and antimuscarinics compared with alpha-
blockers monotherapy. Also, they stated a beneficial
effect of alpha-blockers alone and antimuscarinics alone
in relieving the ureteric stent-related LUTS. After all,
higher quality, randomized controlled trials have been
recommended to deal with this subject [16].

Liu et al. reported that in the first few days, combina-
tion therapy was affected quicker than monotherapy.
Based on this analysis, the combination treatment was
suggested for patients with severe symptoms at the start
[17]. Another study by Dellis et al. reported that tamsulo-
sin and solifenacin monotherapy or combined treatment
relieve the DJ stent-related LUTS and improve the QoL
[18].

In contrast, Lee et al., a prospective randomized study
using a combined treatment of tamsulosin and toltero-
dine, informed no statistically significant difference
compared to placebo. The combined treatment showed
no benefit when compared to tamsulosin alone. In their
view, the DJ stent’s correct positioning was more impor-
tant than pharmacotherapy for relieving the DJ stent-
related LUTS [19].

Also, Park et al. have performed randomized clinical
trials to test the effectiveness of tamsulosin, solifenacin
and combined treatment in relieving DJ stent-related
LUTS. They concluded that neither tamsulosin nor solif-
enacin positively affected relieving the D] stent LUTS
[20].

Another study reported that anticholinergic (toltero-
dine) was not different from anti-inflammatory, spas-
molytic, and alpha-blockers regulating DJ stent-related
LUTS [21]. In contrast to this result, a prospective ran-
domized controlled study by Park et al. stated that the
anticholinergic (tolterodine ER) and alpha-blocker (alfu-
zosin) relieving the D] stent-related urinary symptoms
[8].

The heterogeneity due to differences in surgical proce-
dures was the key drawback of our report. For instance,
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post-ureteroscopy DJ placement leads to less pain and
hematuria than post-PNL.

5 Conclusion

The alpha-1A blocker (tamsulosin) or antimuscarinic
(solifenacin) monotherapy effectively improves the D]
stent-related LUTS and the QoL of patients with no
advantage with either drug. On the other hand, both
pharmacotherapies’ combination therapy is significantly
effective than drug monotherapy in improving D] stent-
related LUTS and the patients’ QoL.
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