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Objectives. To evaluate the safety and efficacy of Tadalafil and Tamsulosin in treating Double J stent related symptoms. Methods.
In a prospective study, 161 patients with DJ related symptoms were randomized into 3 groups: Group A patients (54), Group B
patients (53), and Group C patients (54). They were given Tadalafil, Tamsulosin, and placebo, respectively, at 1st week till removal
of DJ stent at 3rd week. All patients completed Ureteral Stent Symptom Questionnaire (USSQ) at 1st week and at 3rd week. The
statistical significant difference among groups was determined by the 𝑡-test, Kruskal-Wallis test andmultivariate analysis were used
to assess association of the variables within the three groups, and the level of significance was set at 𝑃 < 0.05. Results. Tadalafil
and Tamsulosin were comparable in relieving urinary symptoms, general health, and work performance (OR = 0.65, 1.8, and 0.92).
But Tadalafil was more effective in relieving body pain, sexual problems, and additional problems than Tamsulosin (OR = 5.95,
19.25, and 2.69) and was statistically significant as 𝑃 < 0.05. Conclusion. Tadalafil was as effective as Tamsulosin in relieving urinary
symptom but more effective in relieving sexual symptoms and body pain.

1. Introduction

Since its first introduction by Zimskind et al. in 1967,
endoscopic stent placement has become an indispensable
part of urology [1]. Early era was plagued with frequent stent
migration and expulsion. Development of the Double J (DJ)
and pigtail stents by Finney and Hepperlen (1978) solved
these problems, making ureteral stenting a routine urological
procedure [2]. It is employed for relief of ureteral obstruction
and ureteral injury and as a ureteral splint in various open,
laparoscopic, and endourological procedures.

Despite its usefulness, DJ stent leads to morbid lower
urinary tract symptoms (LUTS) such as frequency (50–
60%), urgency (57–60%), dysuria (40%), flank pain (19–
32%), suprapubic pain (30%), and hematuria (25%), affect-
ing quality of life in approximately 80% of patients [3–5].
More than 80% of patients experience stent related pain
affecting daily activities, 32% report sexual dysfunction,
and 58% report reduced work capacity [5]. Joshi et al.

had developed a validated self-administered Ureteral Stent
Symptom Questionnaire (USSQ), for evaluating stent related
symptoms in the clinical and research settings [6]. These
symptoms are managed by alpha blockers, anticholinergics,
and analgesics [7–18]. Tamsulosin, a selective 𝛼-1a/1d blocker,
inhibits contraction of the smooth muscles in distal ureter,
bladder trigone, and neck, relieving LUTS and flank pain.

PDE-5 receptors are present over lower ureter, trigone,
and bladder neck. The role of Tadalafil, PDE-5 inhibitor,
in sexual dysfunction, relieving bladder outlet obstruction
related lower urinary tract obstruction (LUTS) and lower
ureteric stone expulsion, is well studied. The purpose of this
study was to evaluate and compare the efficacy and safety of
Tadalafil and Tamsulosin.

2. Materials and Methods

This prospective placebo controlled double blind random-
ized study was conducted among 220 patients (154 men
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and 66 women) who underwent DJ stenting after uneventful
endourological surgeries by a single surgeon from February
2014 to March 2015. The study protocol was approved by the
institutional ethics committee and all patients enrolled in this
study gave written informed consent.

All patients (aged 18 to 50 years) undergoing unilat-
eral percutaneous nephrolithotomy (PCNL) or ureteroscopic
lithotripsy URSL (bilateral normally excreting kidneys) with
DJ stenting were evaluated for enrollment in the study.
Patients with age less than 18 years and more than 50 years,
patients taking nitrate drugs, patients with postoperative
residual stone fragments, pregnant women, and patients
with bilateral stents, long-term stenting (on regular change),
bladder/prostate pathology (leading to irritative bladder
symptoms: prostatomegaly, prostatitis, carcinoma prostate,
overactive bladder, and neurogenic bladder), history of lower
urinary tract surgery, and chronic use of selective alpha-1
blocker and/or anticholinergic agents were excluded from
study.

URSL was done with 6.5/8.5 Fr ureteroscope (Wolf) and
laser lithotripsy (holmium). PCNL was done using 26 Fr
nephroscope (Wolf) and pneumatic lithotripter. The deci-
sion for stent placement was taken by operating urologist,
depending upon large stone burden, mucosal trauma, and
need for ureteral dilation to access tight ureters. 6 Fr and
26 cm long DJ stent composed of polyurethane material
was put under fluoroscopy guidance. Postoperative X-ray
KUB was done in all patients to rule out residual stone
fragment. On day of surgery, injection of ceftazidime 1 gm
i/v was given prophylactically to all patients. Foleys catheter
was removed on 1st post-op day in both PCNL and URSL
patients. Nephrostomy tubes were removed on 2nd post-
op day in PCNL patients. Tab levofloxacin 500mg OD was
given for 7 days postoperatively, as per our institutional
protocol. Patients were informed about DJ related symptoms
and were given USSQ at discharge. They were asked to come
after 1 week with completed questionnaire, if they experience
symptoms. Scoring at 1st week was done to see themagnitude
of DJ related symptoms.

After applying inclusion and exclusion criteria, 161
patients reported DJ related symptoms at 1st week and they
were randomized into 3 groups (A, B, and C) in a ratio of
1 : 1 : 1 by computer generated module. Group A (54 patients)
were put on Tab Tadalafil 5mg OD, Group B (53 patients)
were put on Tab Tamsulosin 0.4mg OD, and Group C (54
patients) were put on placebo OD. Patients were advised to
take analgesics (diclofenac) as per need. Tb Tadalafil 5mg, Tb
Tamsulosin 0.4mg, and sugar coated placebo tablets were put
in 3 identical bottles. Double blinding was done to minimize
bias. Nursing staff gave the drug bottle to patient by chit
method. All patients were informed about side effects of
drugs. They were given USSQ and were asked to come with
completed USSQ at 3rd week, before removal of DJ stent.
Out of the 158 patients, 2 patients were lost to follow-up, 3
had urinary tract infection (UTI), 1 had hematuria (so early
removal of stent), and 2 had stentmigration. So data of these 8
patients were not analyzed (Figure 1). Analgesic requirement
and side effects of drug during study period in each group
were noted.

Table 1: Basic parameters of patients.

Variables Group A Group B Group C
Tadalafil Tamsulosin Placebo

Patients (𝑛) 52 51 50
Mean age (years) 32.2 34.3 33.4
Sex (M : F) 37 : 15 35 : 16 38 : 12
Average height 56 57 56

Procedures
PCNL 33 32 33
URSL 19 19 17

Patients in Group
A (Tadalafil)

Patients in Group
C (placebo)

Patients in Group
B (Tamsulosin)

Patients lost to

Patients with

Stent migration

Patient with UTI

Patients lost to

Patients with

Patients enrolled in the 
study with DJ stent

Patients with DJ related
symptoms at 1st week

(n = 161)

(n = 220)

n = 51)n = 52) Analyzed (Analyzed (Analyzed ( n = 50)

UTI (n = 1)

follow-up (follow-up ( n = 1) (n = 2)

(n = 2)hematuria (n = 1)

n = 1)

(n = 53) (n = 54)(n = 54)

Figure 1: Study design.

Data so collected was tabulated in an excel sheet, under
the guidance of statistician. Data was analyzed using IBM
SPSS Statistics Windows, Version 20.0 (Armonk, NY: IBM
Corp.) for the generation of descriptive and inferential statis-
tics. The statistical significant difference among groups was
determined by the 𝑡-test, Kruskal-Wallis test andmultivariate
analysis were used to assess association of the variables within
the three groups, and the level of significance was set at 𝑃 <
0.05.

3. Results

Out of 220 patients, 161 patients complained of DJ related
symptoms (73.2%). Mean age, male to female ratio, average
height, and procedures performed were uniform in all 3
groups (Table 1).
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Table 2: Ureteral stent symptom score at 1st week and 3rd week in three groups.

Group A (Tadalafil)
𝑡-test Group B (Tamsulosin)

𝑡-test Group C (placebo)
𝑡-test

1st week 3rd week 1st week 3rd week 1st week 3rd week
Urinary symptoms 40 (12–50) 20.1 (4–24) <0.0001 42.3 (10–51) 21.8 (4.2–28) <0.0001 43 (15–51) 42 (16–49) 0.12
Body pain 20 (4–25) 7.1 (3–14) <0.0001 17 (3–22) 13.4 (3.9–19) 0.02 18.8 (12–22) 17 (11–20) 0.06
Sexual health 8 (2–10) 2.9 (1–5) <0.0001 7 (2.3–11) 5.9 (1.6–9) 0.03 9 (6–10) 8.2 (4–9) 0.08
General health 23 (13–27) 19.2 (9–22) <0.0001 22 (14–28) 19.6 (7–21) <0.0001 25.6 (11–27) 24.9 (13–25) 0.27
Work performance 14 (4–15) 12.2 (4–14) 0.03 12 (3.3–15) 10 (4–13) 0.02 15 (12–15) 14 (11–15) 0.27
Additional problems 13 (12–18) 12.4 (3–14) 0.32 12 (3.5–20) 11.8 (3–17) 0.21 16.6 (7–18) 16.3 (8–18) 0.51
Analgesic used Diclofenac (mg) 600A 1250B 2200C <0.0001∗
∗Kruskal-Wallis test; values in the column with different letters indicate significant differences at 𝑃 < 0.05.

Table 3: Comparison of mean difference of ureteral stent symptom score at 1st week and 3rd week in three groups.

Characteristics Mean difference at 1st & 3rd week of three groups
𝑃 value

Group A (Tadalafil) Group B (Tamsulosin) Group C (placebo)
Urinary symptoms 19.9A 20.5A 1C <0.0001
Body pain 12.9A 3.6B 1.8C <0.0001
Sexual health 5.1A 1.1B 0.8B <0.0001
General health 3.8A 2.4B 0.7C <0.0001
Work performance 1.8A 2A 1B <0.0001
Additional problems 0.6A 0.2A 0.3A 0.21
∗Kruskal-Wallis test; values in the column with different letters indicate significant differences at 𝑃 < 0.05.

Both Tadalafil and Tamsulosin led to significant decrease
in urinary symptoms, body pain, sexual health, general
health, andwork performance scores at 3rdweek as compared
to 1st week score. Placebo does not lead to improvement in
symptom score over study period.Also analgesic requirement
was significantly less in Tadalafil group as compared to both
Tamsulosin and placebo group (Table 2).

For comparing efficacy of Tadalafil with Tamsulosin,
mean decrease in symptom score within each group was ana-
lyzed using Kruskal-Wallis test (Table 3). Decrease in urinary
symptoms, work performance and additional problems were
similar in Tadalafil and Tamsulosin group. Improvement in
body pain, sexual health, and general health was significantly
more in Tadalafil group than both Tamsulosin and placebo
group.

When multivariate analysis was applied to assess mean
symptom score difference of 1st and 3rd week among three
groups, both Tadalafil and Tamsulosin are comparable in
relieving urinary symptoms, general health, and work per-
formance (OR = 0.65, 1.8, and 0.92) Table 4. But Tadalafil is
more effective in relieving body pain, sexual problems, and
additional problems than Tamsulosin (OR = 5.95, 19.25, and
2.69) and was statistically significant as 𝑃 < 0.05. Side effects
of Tadalafil and Tamsulosin were minimal. No patient left
study due to side effects of drugs.

4. Discussion

DJ stenting is an integral part of today’s urology practice.
DJ stenting leads to LUTS in 80% of patients, leading to
reduced health related quality of life (HrQOL). DJ related

symptoms include frequency, urgency, dysuria, hematuria,
flank pain, suprapubic pain, and sexual dysfunction [3–5].
Our understanding of pathophysiology of these symptoms
is lacking but improving. Bladder mucosal irritation due
to contact by the distal curl of the stent, ureteral smooth
muscle spasm, and reflux of urine resulting in flank pain
are the proposed mechanisms [4]. The USSQ evaluates stent
related symptoms in six domains—urinary symptoms, body
pain, general health, work performance, sexual performance,
and other problems. The urinary symptoms domain has
11 questions. The body pain domain has pain experience,
visual analog scale, and six questions. The general health,
work performance, and sexual performance domains have
six, seven, and four questions, respectively. Each question has
4 to 7 scores. Scores from each question are added to give
total score, with higher score indicating more bothersome
symptoms [6].

Management of DJ related symptoms is still improving
with better understanding of pathophysiology of symptoms.
Management is based on preventive and pharmaceutical
methods. Preventive strategies include avoiding DJ stenting
in uncomplicated cases, appropriate stent length as per
patient height, proper positioning, drug eluting stents, and
patient counseling regarding symptoms [19–25]. Since the
inception of DJ stenting, the quest is still going on for
improving DJ design and material to decrease DJ related
morbidity. Various modifications in DJ stent design and
material have led to reduction in DJ related symptoms [26].
Rane et al. advocated use of appropriate sized DJ, so that
bladder curl does not cross themidline tominimize irritation
of trigone and thus symptoms [27].
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Table 4: Multiple regression analysis of mean ureteral stent symptom score at 1st week and 3rd week in three groups.

Variables
Group A
Tadalafil Group B Tamsulosin Group C Placebo

𝑁 𝑁 OR (CI) 𝑃 value 𝑁 OR (CI) 𝑃 value

Urinary symptoms >20 24 29 0.65
(0.30–1.42) 0.28 0 86.82

(5.09–991.42) <0.0001

Body pain >10 23 6 5.95
(2.16–16.37) 0.0006 1 40.25

(5.15–314.32) <0.0001

Sexual health >5 22 2 19.25
(4.21–88.03) <0.0001 1 35.93

(4.60–280.50) <0.0001

General health >3 31 22 1.8
(0.86–4.13) 0.12 2 35.43

(7.76–161.84) <0.0001

Work performance >2 27 27 0.96
(0.44–2.08) 0.92 13 3.07

(1.34–7.08) 0.008

Additional problems >1 19 9 2.69
(1.08–6.71) 0.03 8 3.0227

(1.18–7.77) 0.02

Alpha blockers, anticholinergics, or their combination
is prescribed empirically. Alpha blockers result in a signifi-
cant reduction in the peak contraction pressure, leading to
ureteral dilation [28]. Thus, alpha blockers by decreasing
muscle spasm and intrarenal urinary reflux may explain the
ability to relieve flank pain. Irritative symptoms (frequency,
dysuria, and urgency) may improve because of the alpha
receptors blockage at the bladder trigone. Deliveliotis et al.
were the first to demonstrate that Alfuzosin relieved the stent
related symptoms, pain and improved sexual and general
health [7]. Beddingfield et al. also concluded in their study
that Alfuzosin 10mg daily improved frequency and flank pain
[8]. Similarly,Wang et al. reported that Tamsulosin improved
urinary symptoms and flank pain during voiding [9]. More
various trials have confirmed the efficacy of alpha blockers
in relieving stent related symptoms, making alpha blockers
the most commonly prescribed agents [10–13]. Similarly
in our study, Tamsulosin was effective in relieving urinary
symptoms, body pain, general health, and work performance
as compared to placebo. Improvement in general health and
work performance can be explained by decreased urinary and
body pain symptom score.

Bladder coil of stent may irritate trigone and lead to OAB
like symptoms. This hypothesis leads to use of anticholiner-
gics in relieving DJ related symptoms. Lee et al. studied the
role of solifenacin in placebo controlled randomized study
and found it to be effective [14]. Similarly Park et al. reported
efficacy of tolterodine in relieving stent related LUTS in their
prospective randomized controlled study [15]. Assuming that
both alpha and cholinergic receptors have a role to play
in genesis of DJ stent related symptoms, studies have been
done comparing combination with monotherapy, proving
combination to be better than monotherapy [16–18].

PDE-5 inhibitors are rapidly expanding their therapeutic
indications. They are FDA approved for managing erectile
dysfunction, prostatomegaly related bladder outlet obstruc-
tion, and pulmonary hypertension. They are studied in vari-
ous randomized trials formedical expulsion therapy for lower
ureteric stone expulsion therapy. Tadalafil also relaxes ureter
by blocking PDE-5 receptors present on lower ureter, thus

reducing spasm and reflux. PDE-5 receptors are also present
on bladder trigone and neck; thus by blocking these receptors
irritative symptomsmight be taken care of. Hajebrahimi et al.
conducted a placebo controlled randomized trial to evaluate
role of Tadalafil in relieving stent related symptoms. In their
study, Tadalafil improved stent associated urinary symptoms,
body pain, and sexual matter [29]. We conducted a random-
ized trial comparing three groups Tadalafil versus Tamsulosin
versus placebo in relieving stent related symptoms unlike
only couple of studies done in the past (one of which was
pilot study and others involve only two groups, i.e., placebo
and Tadalafil). So, our study in addition gives comparison
in relieving stent related symptoms between Tadalafil and
most commonly used alpha blocker Tamsulosin. In our study,
Tadalafil was effective in relieving urinary symptoms, body
pain, sexual health, general health, and work performance as
compared to placebo. In comparison to Tamsulosin, Tadalafil
is equally effective in relieving urinary symptoms, general
health, and work performance but more effective in relieving
body pain, sexual problems, and additional problems. Similar
relief in urinary symptoms may be due to similar action
of ureteral and trigonal smooth muscle. Increased sexual
symptom improvement can be due to resolution of erectile
dysfunction and decrease in body pain.

Ours is a single center study; DJ stent was not height
specific, use of only single stent design and material which
forms limitations of the study. Though the groups were
randomized, the effect of same length DJ stent should not
have any bearing on the difference in results under each
group. Moreover, the average height of patients is also same
in all the three groups. To validate the results of our study
further large multicentric studies are required.

5. Conclusion

Tadalafil is safe and effective in relieving DJ related symp-
toms. Tadalafil is as effective as Tamsulosin in relieving
urinary symptom but more effective in relieving sexual
symptoms and body pain. Therefore Tadalafil could be
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recommended as preferred drug in sexually active patients
undergoing DJ stenting.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Acknowledgments

The authors would like to thank Dr. Ankush Jairath, urol-
ogist, Muljibhai Patel Urological Hospital, Nadiad, and Dr.
Suresh Goyal, urologist, Dr. SNMedical College, Jodhpur, for
reviewing the paper.

References

[1] P. D. Zimskind, T. R. Fetter, and J. L. Wilkerson, “Clinical use of
long-term indwelling silicone rubber ureteral splints inserted
cystoscopically,” Journal of Urology, vol. 97, no. 5, pp. 840–844,
1967.

[2] E. Carlos, M. Probst, H. Razvi, and J. D. Denstedt, “Fun-
damentals of instrumentation and urinary tract drainage,” in
Campbell-Walsh Urology, L. R. Kavoussi, A.W. Partin, and C. A.
Peters, Eds., p. 183, Elsevier, Philadelphia, Pa, USA, 10th edition,
2012.

[3] H. B. Joshi, A. Okeke, N. Newns, F. X. Keeley Jr., and A. G.
Timoney, “Characterization of urinary symptoms in patients
with ureteral stents,” Urology, vol. 59, no. 4, pp. 511–516, 2002.

[4] R. Thomas, “Indwelling ureteral stents: impact of material and
shape on patient comfort,” Journal of Endourology, vol. 7, no. 2,
pp. 137–140, 1993.

[5] H. B. Joshi, A. Stainthorpe, R. P. MacDonagh, F. X. Keeley Jr.,
and A. G. Timoney, “Indwelling ureteral stents: evaluation of
symptoms, quality of life and utility,” Journal of Urology, vol. 169,
no. 3, pp. 1065–1069, 2003.

[6] H. B. Joshi, N. Newns, A. Stainthorpe, R. P. MacDonagh, F. X.
Keeley Jr., and A. G. Timoney, “Ureteral stent symptom ques-
tionnaire: development and validation of a multidimensional
quality of life measure,” The Journal of Urology, vol. 169, no. 3,
pp. 1060–1064, 2003.

[7] C. Deliveliotis, M. Chrisofos, E. Gougousis, A. Papatsoris, A.
Dellis, and I. M. Varkarakis, “Is there a role for alpha1-blockers
in treating double-J stent-related symptoms?” Urology, vol. 67,
no. 1, pp. 35–39, 2006.

[8] R. Beddingfield, R. N. Pedro, B. Hinck, C. Kreidberg, K. Feia,
andM.Monga, “Alfuzosin to relieve ureteral stent discomfort: a
prospective, randomized, placebo controlled study,”The Journal
of Urology, vol. 181, no. 1, pp. 170–176, 2009.

[9] C.-J. Wang, S.-W. Huang, and C.-H. Chang, “Effects of specific
𝛼-1A/1D blocker on lower urinary tract symptoms due to
double-J stent: a prospectively randomized study,” Urological
Research, vol. 37, no. 3, pp. 147–152, 2009.

[10] R. Damiano, R. Autorino, M. De Sio, A. Giacobbe, I. M.
Palumbo, and M. D’Armiento, “Effect of tamsulosin in pre-
venting ureteral stent-related morbidity: a prospective study,”
Journal of Endourology, vol. 22, no. 4, pp. 651–656, 2008.

[11] A. D. Lamb, S. L. Vowler, R. Johnston, N. Dunn, and O. J.
Wiseman, “Meta-analysis showing the beneficial effect of 𝛼-
blockers on ureteric stent discomfort,” BJU International, vol.
108, no. 11, pp. 1894–1902, 2011.

[12] R. Yakoubi, M. Lemdani, M. Monga, A. Villers, and P. Koenig,
“Is there a role for 𝛼-blockers in ureteral stent related symp-
toms? A systematic review and meta-analysis,” Journal of Urol-
ogy, vol. 186, no. 3, pp. 928–934, 2011.

[13] A. E. Dellis, F. X. Keeley, V. Manolas, and A. A. Skolarikos,
“Role of 𝛼-blockers in the treatment of stent-related symptoms:
a prospective randomized control study,” Urology, vol. 83, no. 1,
pp. 56–61, 2014.

[14] Y.-J. Lee, K.-H. Huang, H.-J. Yang, H.-C. Chang, J. Chen, and
T.-K. Yang, “Solifenacin improves double-J stent-related symp-
toms in both genders following uncomplicated ureteroscopic
lithotripsy,”Urological Research, vol. 41, no. 3, pp. 247–252, 2013.

[15] S. C. Park, S. W. Jung, J. W. Lee, and J. S. Rim, “The effects of
tolterodine extended release and alfuzosin for the treatment of
double-J stent-related symptoms,” Journal of Endourology, vol.
23, no. 11, pp. 1913–1917, 2009.

[16] E. Shalaby, A.-F. Ahmed, A. Maarouf, I. Yahia, M. Ali, and A.
Ghobish, “Randomized controlled trial to compare the safety
and efficacy of tamsulosin, solifenacin, and combination of both
in treatment of double-J stent-related lower urinary symptoms,”
Advances in Urology, vol. 2013, Article ID 752382, 6 pages, 2013.

[17] K. T. Lim, Y. T. Kim, T. Y. Lee, and S. Y. Park, “Effects
of tamsulosin, solifenacin, and combination therapy for the
treatment of ureteral stent related discomforts,” Korean Journal
of Urology, vol. 52, no. 7, pp. 485–488, 2011.

[18] N. Hao, Y. Tian, W. Liu et al., “Antimuscarinics and 𝛼-blockers
or 𝛼-blockers monotherapy on lower urinary tract symptoms—
a meta-analysis,” Urology, vol. 83, no. 3, pp. 556–562, 2014.

[19] P.G. Borboroglu, C. L. Amling,N. S. Schenkman et al., “Ureteral
stenting after ureteroscopy for distal ureteral calculi: a multi-
institutional prospective randomized controlled study assessing
pain, outcomes and complications,”The Journal of Urology, vol.
166, no. 5, pp. 1651–1657, 2001.

[20] G. W. Hruby, C. D. Ames, Y. Yan, M. Monga, and J. Landman,
“Correlation of ureteric length with anthropometric variables
of surface body habitus,” BJU International, vol. 99, no. 5, pp.
1119–1122, 2007.

[21] D. Yachia, “Recent advances in ureteral stents,” Current Opinion
in Urology, vol. 18, no. 2, pp. 241–246, 2008.

[22] P. A. Cadieux, B. H. Chew, B. E. Knudsen et al., “Triclosan
loaded ureteral stents decrease Proteus mirabilis 296 infection
in a rabbit urinary tract infection model,” Journal of Urology,
vol. 175, no. 6, pp. 2331–2335, 2006.

[23] J. D. Watterson, P. A. Cadieux, D. T. Beiko et al., “Oxalate-
degrading enzymes fromOxalobacter formigenes: a novel device
coating to reduce urinary tract biomaterial-related encrusta-
tion,” Journal of Endourology, vol. 17, no. 5, pp. 269–274, 2003.

[24] P. Zupkas, C. L. Parsons, C. Percival, andM.Monga, “Pentosan-
polysulfate coating of silicone reduces encrustation,” Journal of
Endourology, vol. 14, no. 6, pp. 483–488, 2000.

[25] M. Multanen, T. L. J. Tammela, M. Laurila et al., “Biocom-
patibility, encrustation and biodegradation of ofloxacine and
silver nitrate coated poly-L-lactic acid stents in rabbit urethra,”
Urological Research, vol. 30, no. 4, pp. 227–232, 2002.

[26] A. Dellis, H. B. Joshi, A. G. Timoney, and F. X. Keeley Jr.,
“Relief of stent related symptoms: review of engineering and
pharmacological solutions,”The Journal of Urology, vol. 184, no.
4, pp. 1267–1272, 2010.

[27] A. Rane, A. Saleemi, D. Cahill, S. Sriprasad, N. Shrotri, and
R. Tiptaft, “Have stent-related symptoms anything to do with
placement technique?” Journal of Endourology, vol. 15, no. 7, pp.
741–745, 2001.



6 Advances in Urology

[28] K. Davenport, A. G. Timoney, and F. X. Keeley Jr., “Effect of
smooth muscle relaxant drugs on proximal human ureteric
activity in vivo: a pilot study,” Urological Research, vol. 35, no.
4, pp. 207–213, 2007.

[29] S. Hajebrahimi, A. Farshi, A. Jabbari, H. S. Bazargani, H. Babaei,
and H. Mostafaie, “Does tadalafil alleviate ureteral stent related
symptoms? A randomized controlled trial,” European Urology
Supplements, vol. 14, no. 2, 2015.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


