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ABSTRACT

Objective: To evaluate the effects of terazosin and tolterodine on ureteral stent discomfort.
Materials and Methods: Of 163 patients assessed for eligibility, 104 patients were ran-
domly assigned to receive placebo, 2 mg of terazosin twice daily, 2 mg of tolterodine
daily, or both terazosin plus tolterodine during the stenting period. Prior to stenting and
at stent removal, the International Prostate Symptom Score (IPSS), the IPSS quality of life
(QolL) subscore and the Visual Analog Scale for Pain were determined. The patients also
reported their analgesic use during the stenting period.

Results: Ninety-four patients completed the study. We noted significant decreases in the
total IPSS scores (p = 0.002), irritative subscore (p = 0.039), QoL (p = 0.001), flank pain (p
= 0.013), voiding pain (p = 0.01) and amount of analgesics used (p = 0.02) in the groups.
However, neither the obstructive subscore nor the suprapubic pain improved significantly
(p = 0.251 and p = 0.522, respectively). The patients receiving terazosin plus tolterodine
experienced significant reductions in the total IPSS, irritative symptoms, QoL, flank pain,
voiding pain and decreased analgesics use compared with those patients receiving place-
bo. However, compared with placebo, terazosin monotherapy did not affect pain levels,
and tolterodine monotherapy did not improve QoL, flank pain or analgesics use.
Conclusions: Terazosin plus tolterodine improves ureteral stent-related complications,
including irritative symptoms, the amount of analgesics used, QoL, flank pain and voi-
ding pain but does not decrease obstructive symptoms or suprapubic pain. This trial was
registered at www.clinicaltrials.gov as NCT01530243.
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Ureteral stents are essential tools in uro-
logy and those indications have dramatically in-
creased (1). The ureteral stents are important in
treating urolithiasis; however, despite innovations
and improvements, they are associated with some
morbidity (2). Multiple studies have determined

stent-related discomforts including urinary symp-
toms; flank, supra pubic and voiding pain; stent
displacement and encrustation (1-5).

Some etiologies have been hypothesized
for their complications including mechanical ir-
ritation of the bladder trigone, urine renal reflux
resulting obstruction, bacterial colonization, stent
positioning as well as stent size and design (1,3,6-
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10). Strategies for managing stent complications
include accurate stent indications, stenting ma-
neuvers, stent design and use of medications (1,3).

Recent studies have shown that alpha-
-blockers and anticholinergics could alleviate uri-
nary symptoms caused by overactive bladder and
benign prostatic hyperplasia (11-13). The simila-
rity between stent-related urinary symptoms and
conditions including overactive bladder syndrome
and benign prostatic hyperplasia is main reason
for using those to treat stent-related symptoms
(6,14). Given these notions, some studies have
demonstrated the impacts on stent-related dis-
comforts (14,15). The objective of this trial was to
determine the effectiveness of terazosin and tolte-
rodine in improving the stent-related symptoms in
patients undergoing unilateral stenting.

MATERIALS AND METHODS

This prospective, double-blinded and pla-
cebo-controlled randomized trial was conducted
in West Azerbaijan, Iran. The study was approved
by our local ethical committee; all patients provi-
ded informed consent to participate in this inves-
tigation. Data were collected in a referral hospital
and analyzed by our research center (Urmia Uro-
logy and Nephrology Research Center) statistician.
This trial was registered at www.clinicaltrials.gov as
NCT01530243.

From February 2012 to August 2012, pa-
tients with ureteral and/or renal calculi undergoing
urolithiasis therapy using transurethral lithotripsy
(TUL) or percutaneous nephrolithotomy (PCNL) were
assessed for eligibility. Patients who were 18-55
years old with stone size < 20 mm and underwent
unilateral ureteral stenting entered in this trial. The
exclusion criteria included indwelling ureteral stent
over the past 3 months, a history of pelvic or gyneco-
logic surgery, transurethral resection of the prostate
or a bladder tumor, chronic consumption of alpha-
-blocker and/or anticholinergic, recent or recurrent
urinary tract infection, benign prostate hyperplasia,
prostatitis, prostate cancer, bladder outlet obstruc-
tion, diabetes and pregnancy.

The patients were randomized in one of four
groups in a 1:1:1:1 ratio using random-number ta-
ble. The drugs were packed in boxes by a pharma-

cologist; the boxes, labeled with the group numbers
as “17, %27, “3” or “4”, had the same shape and style,
but each box had its own consumption order. After
being randomized, the patients received numbered
boxes containing unnamed drugs and were infor-
med about drugs’ side-effects without attention to
the groups’ number. The participants and physicians
who prescribed drugs were blinded to the type of
medications.

The patients were randomly assigned to re-
ceive a placebo (group 1), 2 mg of terazosin twice
daily (group 2), 2 mg of tolterodine daily (group 3) or
2 mg of terazosin twice daily plus tolterodine once
a day (group 4). Moreover, they were prescribed a
single dose of parenteral analgesic after surgery to
alleviate post-operative pain and also received fifty
500 mg acetaminophen tablets for pain control du-
ring the stenting period. Based on the policy at our
institution they were prescribed 250 mg of ciproflo-
xacin as a prophylactic antibiotic during seven days
after stenting.

A semirigid ureteroscopy was performed
using a Wolf 6Fr/7.5Fr (Richard Wolf, Knittlingen,
Germany) and then intracorporeal lithotripsy was
performed using a pneumatic lithotripter. The ure-
teral stents were positioned under direct vision with
a Wolf 8Fr/9.8Fr semirigid ureteroscope after the
TUL or with a nephroscope after the PCNL. All PCNL
procedures were performed using 24 Fr nephroscope
and were tubeless. A 4.8 Fr and 28cm double-J stent
(Urotech, Achenmiihle, Germany) was deployed
in all patients, and its position was verified by ei-
ther fluoroscopy at the end of nephrolithotomy or
controlled X-ray imaging following stenting. They
received perioperative antibiotic regimen as single
dose of parenteral cephalosporin, and had negati-
ve urine cultures pre-procedure, but those were not
checked at the stent removal. Stent removing was
performed using 19.5 Fr rigid cystoscope. They were
also assessed using ultrasonographic investigation to
evaluate stone-free rate at stent removal and if there
were any stones, therefore, they underwent ancillary
procedures including extracorporeal shock wave li-
thotripsy or ureteroscopic procedure.

Before stenting and at stent removal time,
the patients were asked to complete the question-
naire and the Visual Analog Scale assessing stent-
-related discomforts. The pain was evaluated in the
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flank, suprapubic area and during micturition. We
also asked the patients to record the amount of anal-
gesics that they consumed and drug side-effects.
Analgesics use was defined as the number of 500
mg acetaminophen tablets that the patients ingested
at follow-up period.

Given a mean difference of 3.5 in the total
IPSS score (mean of total IPSS score of three treat-
ment groups minus mean of control group) and 4.5
SD among the groups based on the study of Lim
and coworkers (15), the sample size was calculated
as 26 patients per groups with a statistical power of
80%. A Chi-squared test, one-way ANOVA, Tukey
HSD test, the Kruskal-Wallis test (due to skewed dis-
tribution of data) and multiple comparison rank-sum
tests were used, as appropriate; p < 0.05 was consi-
dered statistically significant. Also, we analyzed TUL
patients alone, since PCNL patients might influence
our outcomes in terms of urinary symptoms or flank
pain. Statistical analysis was performed using the
SPSS software, version 16.0 (SPSS Inc., Chicago, IL,
USA) and the Excel software (Microsoft Excel 2007).

RESULTS

Out of 163 patients who were assessed for
eligibility, 104 patients who gave consent were
randomly assigned to the groups. 94 (90.4%)
completed the study and the recruitment rate was
63.8%. All of the 94 patients answered the ques-
tionnaire, but 2 patients (2%) did not report the
amount of painkillers consumed. Two patients
(1.9%) were excluded from the study because of
stent displacement and having a history of gy-
necologic surgery, and eight patients (7.7%) dis-
continued treatment due to lack of drug efficacy,
fasting (religious belief), withdrawing the consent,
intolerable pain, protocol deviation, and being
lost at follow-up (Figure-1). The baseline and cli-
nical characteristics are summarized in Table-1.

Nineteen patients (20.2%) were female and
average patients’ age was 36.53 + 9.53 years (18-
55 years), and the difference was not significant
(p = 0.756). The mean stone size was 10.46 + 4.8
mm in all patients (Table-1). The stone location
was divided into two groups: ureteral and renal
stones that showed no significant difference (p =
0.365). Eighteen patients (19%) underwent PCNL

and TUL was performed in seventy-six patients
(81%), p = 0.221.

We found no significant difference in the
baseline total IPSS scores among the groups. The
differences between mean irritative subscore (i.e.
frequency, urgency and nocturia) and obstructive
subscore (i.e. incomplete emptying, intermittency,
weak-stream and straining) at baseline were not
statistically significant (p = 0.661 and p = 0.600,
respectively). However, significant differences in
the total IPSS score and the irritative subscore at
the stent removal time among the groups were seen,
although there was no significant difference in the
obstructive subscore at that time (Table-2). The
mean quality of life (QoL) at baseline was similar
among the groups; however, the QoL at the removal
time was significantly lower in the combined-the-
rapy compared with the other groups and its mean
difference was statistically significant (p = 0.001).

The mean pain scores before stenting were
not significantly different (p = 0.648); however, the
flank and voiding pain scores were lower in the
group 4 compared with other groups and there were
significant differences at stent removal time in the
flank and voiding pain scores among the groups (p
= 0.013 and p = 0.01, respectively). There was no
significant difference in suprapubic pain at the stent
removal time between the groups (p = 0.522).

When comparing the differences in total
IPSS from the baseline to removal time between
paired groups, there were significant differences
between group 1 and groups 2, 3 and 4. The ir-
ritative subscore showed significant differences
between group 1 and groups 3 and 4. The QoL sig-
nificantly improved in the group 4 compared with
that of groups 1 and 2. For pain symptoms, flank
pain was the only significantly difference between
group 1 and group 4. Additionally, voiding pain
was significantly different between group 1 and
groups 3 and 4. Only QoL and suprapubic pain
significantly improved in those receiving combi-
ned-therapy compared with those receiving tolte-
rodine and terazosin alone.

Additionally, we analyzed separately those
undergoing TUL, and then the outcomes were simi-
lar to the findings when both cohorts were analyzed
except voiding pain. The voiding pain before exclu-
ding PCNL cohort was significant, while after that it
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Figure 1 - Study flow diagram.
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exclusion criteria
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undergo stent
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did not demonstrate significant difference (p = 0.01 DISCUSSION

versus p = 0.157).

The analgesics consumption declined signi-
ficantly among the groups (p = 0.02), and it was
significantly different between group 1 and groups
2 and 4 (p = 0.027, p = 0.045, respectively). The-
se differences did not change even after excluding
PCNL patients.

No patients discontinued medications be-
cause of side-effects. Furthermore, orthostatic hy-
potension was reported by thirteen patients (13.8%),
and dry mouth and headache were reported as well;
however, there were no significant differences con-
cerning adverse events (Table-3). The mean stenting
duration was 15.11 + 4.9 days among the groups
and there was no significant difference (p = 0.062).
It also was not significantly different after analyzing
TUL patients alone (p = 0.123).

Despite widespread use of ureteral stent
in urologic surgeries, it is associated with morbi-
dities including urinary symptoms, pain and im-
pact on patient QoL (1,4). The etiologies of stent-
-related symptoms are not fully understood and
it is thought that involuntary bladder contraction
caused by trigone irritation contributes to urinary
bothersome. In addition, increased bladder outlet
resistance and pressure during micturition result
in urine reflux to the kidneys, which contribute
to stent-related flank pain (16,17). Alpha-blockers
relieve flank pain by decreasing the muscle tone
of the ureter, bladder trigone and prostatic ure-
thra by blocking the alpha-adrenergic receptors
and thus reducing bladder outlet resistance and
pressure during micturition. Moreover, anticholi-
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Table 1 - Basic and clinical characteristics.

Group 12 Group 2°® Group 3 ° Group 4 ¢ p Value ©
(n=24) (n=23) (n=23) (n=24)
Age (year) 33.37 £ 9.58 38.35+9.23 37.04 £9.04 35.75+9.38 0.756
Male 21 (87.5%) 16 (69.6%) 19 (82.6%) 19 (79.2%) 0.476
Stone size (mm) 10.41 + 4.66 9.87 +4.33 9.04 +4.15 12.43 +5.53 0.379
Stone place 0.365
Upper ureter 4 4 6 2
Mid ureter 2 4 0 2
Lower ureter 15 11 13 12
Renal pelvis 0 2 2 5
Upper calyx 1 0 0 0
Mid calyx 0 2 1 1
Lower calyx 2 0 1 2
Surgery type 0.221
TUL 21 (87.5%) 19 (82.6%) 20 (86.9%) 16 (66.6%)
PCNL 3 (12.5%) 4 (17.4%) 3 (13%) 8 (33.3%)

n = number of subjects; TUL = Transurethral lithotripsy; PCNL = Percutaneous nephrolithotomy
Values are as mean + standard deviation and numbers (percentages). ? placebo group; ° terazosin group; © tolterodine group; ¢ combined therapy
group; © Chi-squared test was used; f The stone places were grouped in two categories, renal and ureteral stones.

nergics decrease bladder overactivity and contrac-
tion by mediating the muscarinic receptors, there-
by reducing urinary symptoms (15,18). To the best
of our knowledge, this is the first study showing
that the combination of terazosin and tolterodine
improved stent-related discomforts and decreased
consumption of analgesics.

Some investigators have demonstrated
(16,17) improving impact of alpha-blockers inclu-
ding alfuzosin and terazosin on stent-related dis-
comforts, whereas Kuyumcuoglu et al. (19) con-
cluded that stent discomforts remained unchanged
even after administering doxazosin, therefore,
they argued that a new strategy and stent design

are required to attenuate stent-related complica-
tions; however, a recently published study has de-
monstrated that the new stents did not improve
stent-related symptoms (20). Considering the cur-
rent study and the two meta-analyses that have
been recently published (21,22), it seems that al-
pha-blockers can effectively relieve stent-related
Symptoms.

Previous studies (19,23) have shown no
impact of anticholinergic on stent discomforts,
whereas Lim et al. (15) have demonstrated a re-
duction in the total IPSS in patients receiving so-
lifenacin compared with those receiving no medi-
cation. We believe that the effect of tolterodine on
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Table 2 - Urinary symptoms, pain and QoL among the groups.

Group 1 Group 2 Group 3 Group 4 p Value 2
Total IPSS score
Baseline 8.75£7.37 9.95 +7.67 9.26 £+ 9.00 12.00 + 7.57 0.449
Removal time 1112+ 7.84 4.39 +6.03 7.21 £6.57 5.58 + 4.82 0.002
Baseline-TUL alone 9.33£7.46 10.32+8.20 9.20£9.32 12.37 £ 6.98 0.417
Removal time- TUL alone® 11.81 £ 8.05 5.05+6.44 6.85 + 6.45 5.69 + 4.91 0.007
Irritative subscore
Baseline 412 £3.50 417 £410 4.65 + 4.62 5.58 £4.10 0.600
Removal time 6.04 +4.18 434 +4.23 3.73+£3.48 2.62 £2.37 0.039
Baseline-TUL alone 4.43 + 3.61 410 +4.41 4.60+4.75 5.69 + 3.68 0.460
Removal time-TUL alone 6.48 £ 4.23 4.63 +4.08 3.70 £ 4.00 2.81+£2.56 0.041
Obstructive subscore
Baseline 4.58 +4.51 5.47 £ 5.64 456 £5.25 6.37 £5.73 0.661
Removal time 4.95 + 4.68 3.91+£545 3.56 + 4.36 2.95+3.30 0.251
Baseline-TUL alone 4.86 +4.55 5.84 £5.95 4.55 +5.50 6.69 + 6.20 0.784
Removal time-TUL alone 5.20 +4.90 3.95+547 3.25+4.26 2.87 +3.36 0.176
Flank pain
Baseline 6.83 + 2.64 8.00 + 2.86 6.65 + 3.39 6.66 + 3.70 0.321
Removal time 4.20 +3.58 3.04 £3.53 2.65 +3.09 1.25+1.62 0.013
Baseline-TUL alone 6.95+2.70 7.84 £2.97 6.75 + 3.45 6.87 + 4.05 0.609
Removal time-TUL alone 4.48 £3.71 3.05+3.40 2.70 £3.23 1.44 +1.75 0.050
Voiding pain
Baseline 2.33+3.26 3.26 + 3.68 2.04 £3.33 2.83+3.33 0.611
Removal time 416 £ 3.59 3.21+£4.14 1.34 £ 2.60 1.37 £+ 2.56 0.010
Baseline-TUL alone 2.43 +3.37 3.00 + 3.65 210+ 3.46 2.69 + 3.65 0.853
Removal time-TUL alone 3.67 +3.51 2.84 +4.11 1.55+2.74 1.62 +2.90 0.157
Suprapubic pain
Baseline 3.58£2.82 3.21 £3.57 2.69+£3.26 3.66 + 3.67 0.674
Removal time 3.16 £ 3.86 2.13 £3.62 1.73 + 3.06 1.16 +2.20 0.522
Baseline-TUL alone 410 £2.65 2.84 £3.52 3.00 £3.40 3.56 + 3.63 0.454
Removal time-TUL alone 2.95+3.88 1.58 +3.17 2.00 £ 3.21 1.50 + 2.58 0.664
QoL
Baseline 3.29£1.82 3.73+1.88 3.69+2.16 3.83 £2.07 0.609
Removal time 3.37£2.16 2.00+£2.25 2.30 £1.89 0.95+1.12 0.001
Baseline-TUL alone 3.43£1.86 3.68 £2.00 3.70£2.23 412 £2.00 0.642
Removal time-TUL alone 3.38+£2.25 1.79 +1.99 2.25+2.00 0.87 £1.15 0.002

IPSS = International Prostate Symptom Score; TUL = Transurethral lithotripsy; QoL = quality of life Values are as mean = standard deviation.
2 Kruskal-Wallis test was used; ® TUL alone means analysis after taking away the patients who underwent nephrolithotomy.
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Table 3 - Drug side-effects, narcotics consumption and stenting duration in groups.

Group 1 Group 2 Group 3 Group 4 p Value 2

No of painkiller 20.73 £12.60 11.45 + 8.63 13.86 + 10.76 12.25+11.19 0.021
No of painkiller-TUL alone 20.10+13.14 11.17£9.24 13.70 + 10.50 10.5+7.68 0.026

Tukey ® 0.027 0.151 0.045

Tukey-TUL alone 0.052 0.226 0.039
Stenting days 15.38 + 5.31 13.48 + 2.61 14.35+3.21 17.13+6.70 0.062
Stenting days-TUL alone 14.67 + 4.57 13.00 + 2.05 13.75+2.34 16.56 + 7.63 0.123
Drug side-effects

Orthostatic hypotension 2 4 1 6 0.168

Headache 2 0 2 0.938

Dry mouth 1 2 3 0.662

Values are as mean = standard deviation and numbers.? One-way ANOVA test was used; ® Tukey HSD test was used to determine the differences

between group 1 and groups 2, 3 and 4.

urinary symptoms may be caused by either infor-
ming the patients about the possible increase in
symptoms by activity that could reduce activities
of daily living and consequent trigone irritation by
the stent tail or blockade of muscarinic receptors
by tolterodine. The suprapubic pain is also caused
by trigone irritation from the stent tail (3), but it
was not alleviated. It is a curious paradox that
tolterodine attenuated urinary symptoms but does
not affect suprapubic pain, hence, we think that
these results may be caused by either the sample
size or an unknown mechanism that requires fur-
ther investigations to clarify.

The patients receiving combined-therapy
experienced significant reductions in the total
IPSS, irritative subscore, flank and voiding pains,
analgesic counts, and QoL compared with those
receiving placebo. Recently, two investigations
(6,15) assessed the impact of alpha-blocker/anti-
cholinergic on stent-related symptoms. One study
showed stent position is more important than me-
dical therapy, and the other found that combined-

-therapy improved the urinary symptoms and QoL
but did not improve pain.

Unfortunately, randomization led to more
number of patients who underwent PCNL in the
combined-therapy compared with placebo group
(33% vs. 12%). However, regardless of whether
the patients underwent TUL or PCNL, they were
submitted to ureteroscopy or cystoscopy for sten-
ting, therefore, the flank pain might be the only
different symptom between both cohorts, and the
lower urinary tract symptoms might be the same
for those. We conclude that the significant impro-
vement in the flank pain in the combined-therapy
compared with placebo group may be explained
by this notion. Furthermore, we excluded the
PCNL patients and analyzed only TUL cohort that
demonstrated similar outcomes except voiding
pain.

Some studies concerning the stent position
have argued that crossing the stent distal apart
from bladder midline was significantly related to
ureteral stent discomforts (7,24). Considering this
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issue, all of the patients in the present study un-
derwent X-ray imaging after stenting to confirm
the proper stent placement. Although all patients
had correct stent placement at discharge, one pa-
tient in tolterodine group complained of intole-
rable pain three days following the stenting and
underwent further evaluation for pain; the patient
was excluded because of stent displacement.

This study had some limitations. First,
we applied stents with the same size and leng-
th; however, some studies have shown that the
stent length is associated with stent-related symp-
toms (8), and others have revealed that it did not
have any impact on stent discomforts (25,26). Gi-
ven this point, we used same stents, although we
could also use different size of stents proportio-
nate to the patients’ length. Second, the stenting
duration was different among the groups but it
was not significant (p = 0.06); however, Irani et
al. (26) demonstrated that stent-related symptoms
after some days remained unchanged. Third, we
used the IPSS to evaluate urinary symptoms, but
Joshi et al. (27) have developed a specific tool for
assessing stent-related symptoms which is named
“ureteric stent symptoms questionnaire” (USSQ).
Although, it has been previously implemented, we
could not apply it due to lack of translation to our
local language and its validity and reliability.

CONCLUSIONS

The use of terazosin 2 mg twice daily plus
tolterodine 2 mg once daily in patients with unila-
teral stenting significantly improved stent-related
urinary symptoms; especially irritative symptoms;
pain and QoL; and decreased the amount of anal-
gesic use. Further prospective, large-scale studies
are required to evaluate the effects of other alpha-
-blockers/anticholinergics concerning manage-
ment of stent-related discomforts.

ABBREVIATIONS

IPSS = International Prostate Symptom Score
QoL = Quality of life

TUL = Transurethral lithotripsy

PCNL = Percutaneous nephrolithotomy

USSQ = Ureteric stent symptoms questionnaire
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