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Introduction: Ureteral obstruction hinders the management of malignant diseases. 
Adequate stent placement does not necessarily guarantee renal decompression. The stent 
stiffness may play a major role to maintain patency. We carried out the present study in order 
to evaluate drainage efficiency by using stents with distinctive degrees of stiffness and to 
identify the physical factors that could prevent obstruction of the stent in patients with 
malignant ureteral obstruction (MUO).
Materials and Methods: We performed an analysis of 150 patients with MUO drainage at 
a single institution from June 2009 to June 2019. A progressive choice of stents was shaped 
to overcome each failure by focusing on the criterion of increasingly stiff stents.
Results: During the study period, 556 ureteral stent procedures (USP) were analysed 
separately. The stent failure with obstruction occurred in 23.0% (128/556) of USP at 
a mean of 4.4±3.6 months and depended on the type of stent. Stent failure occurred in 
34.2% (70/205) of Vortek® stents, in 42.9% (15/35) of Urosoft stents, in 15.4% (39/254) of 
Superglide or ureteral catheters and in 6.5% (4/62) of tandem stents. No significant differ-
ences were found between Vortek® and Urosoft stents regarding stent failures, but there were 
significant differences between Superglide or Tandem stents and Vortek® or Urosoft stents 
(p<10−7). The study demonstrated that ureteral stent obstruction significantly decreased with 
a larger lumen or a stiffer stent (p<10−7).
Conclusion: In the present study, Superglide and tandem stents were the best stents against 
stent failure, and the lumen and the stiffness of the stent have been shown to be critical 
factors in controlling patency. The results suggest that the lumen seems more important than 
the stiffness, and the stiffness would be the only means of keeping the lumen intact. Future 
stents for MUO should integrate the importance of the lumen of the stent.
Keywords: malignant ureteral obstruction, tandem ureteral stent, ureteral stent, stent failure, 
diameter, prognostic factors

Introduction
Malignant ureteral obstruction (MUO) caused by malignant diseases may require 
indwelling stent. Ureteral obstruction may induce renal failure. Chronic renal 
insufficiency is a barrier to several therapies including chemotherapy. Indwelling 
double-pigtail stent is the common method to release renal obstruction, but ade-
quate stent insertion across an obstructed ureter does not necessarily guarantee renal 
decompression.1–3 Most studies report an approximately 28% failure rate, which 
hampers the management of malignant diseases and the need for repeated stent 
changes may cause a significant reduction in overall quality of life.1,4 Thus, the 
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urologist must be aware of the relatively high rate of stent 
failure in patients with MUO.

Tandem stents or Resonance stents have been developed 
as alternatives to single ureteral stents, while maintaining 
internal drainage.1,5,6 In a review about drainage of MUO, 
Elsamra et al concluded that heterogeneity of MUO, low 
number of patients, retrospective studies and the lack of 
a standard method to assess the actual degree of compression 
limit robust comparative analysis.1 Contemporary reinforced 
stents may probably contribute to successful stent function as 
suggested by Chung et al,7 but the name of polymer stent 
used in these studies was rarely specified and, individual 
stent characteristics were not evaluated.7–10

Moreover, the use of tandem stents allowed releasing 
the renal obstruction in the case of failure of a single stent, 
testifying that the very design of the stent is clearly 
involved in the success of drainage.6 It is therefore essen-
tial to physically assess the characteristics of the stent 
before comparing it to other stents in patients.

A previous study comparing in vitro, the physical 
characteristics and stiffness of several commercialized 
stents (Vortek®, Urosoft and Superglide stents), identified 
the physical factors that could lead to the obstruction of 
the stent. In conclusion, the stiffness of the stent appeared 
to be an important factor to maintain patency with respect 
to radial compression forces. However, the stent lumen 
and its preservation may be essential parameters to 
increase the volumetric flow rate.11

Another study, using the same stents in vivo, concluded 
that it was possible to avoid losing survival by choosing 
the stent stiffness best adapted to the patient.12 The results 
of our clinical study using the same stents may be a better 
indicator of the actual role of physical factors of the stent 
(stiffness and lumen) in preventing stent obstruction.

We carried out the present study in order to evaluate 
drainage efficiency by using stents with distinctive degrees 
of stiffness, and to identify the physical factors that could 
prevent their obstruction in patients with MUO.

Materials and Methods
From June 2009 to June 2019 in a single institution, a total 
of 150 consecutive patients requiring indwelling stent for 
MUO were fitted with commercially available reinforced 
ureteral tumour stents (Vortek®, Urosoft, Superglide) which 
had previously been physically and clinically evaluated.11,12 

In order to study the obstructive character of the stents, the 
patients were divided into three groups. Group 1 with 
patients died soon after only one USP (n = 37). Group 2 

with patients had more than one USP and no obstruction (n 
= 41). Patients in Group 3 had more than one USP and at 
least one stent obstruction (n = 62). The study population 
and the overall survival have been described in a previous 
study.12 Due to the repetition of high rate of stent failures 
with obstruction in patients with MUO, the progressive and 
prospective choices of stents were shaped by a single sur-
geon (BV) to overcome each failure by focusing on the 
criterion of increasingly stiff stents.

The efficiency of drainage was confirmed postopera-
tively by regression of pain or renal failure with decreased 
serum creatinine, and improvement in the degree of 
hydronephrosis.

Stent failure was defined as the presence of renal colic 
or renal failure with increased serum creatinine or worsen-
ing hydronephrosis during routine oncologic surveillance 
with/without pyelonephritis.

The patient received a document advising her/him to 
perform a renal ultrasound during the fifth and sixth month 
for routine oncologic surveillance and to change the stent 
every 6 months. Indeed, given the greater risk of stent 
obstruction after 6 months and the serious consequences 
(fever, pain, and renal failure), the choice was to change 
the stent every 6 months. Obstruction of the stiffest stent in 
less than 6 months motivated the switch to 8F tandem 
stents. The occurrence of the stent obstruction or the 
programmed stent change allowed the calculation of the 
mean time of stenting.

A successful stent insertion attempt contributed to one 
ureteral stent procedure (USP). Patients with bilateral 
stents contributed only one observation to the dataset. 
Bilateral stents in the same patient with unilateral or bilat-
eral stent failure were counted as a single stent failure.

There was no selection or exclusion, and all patients 
were included, even those with poor performance status.

Double-pigtail stents without holes such as Tumor Stent 
Vortek® (7F, Coloplast, Denmark), Urosoft Tumor Stent (7F 
and 8F, Bard Angiomed, Germany), Superglide Tumour DD 
Ureter Stent (8F, Teleflex Medical, Ireland), and ureteral 
drainage catheter (8F, Coloplast, Denmark) were used in 
our study. The progressive choice of stents was shaped to 
overcome each failure by focusing on the criterion of increas-
ingly stiff stents. As the previous study confirmed, the radial 
compressive stress of the Superglide stents and ureteral drai-
nage catheter (5.4 N.mm−2) was higher than with the Urosoft 
stents (around 2.8 N.mm−2) and the Vortek® stents (1.4 N. 
mm−2).11 Due to the progressive choice of stents, the Vortek® 

stents was mostly used at the beginning of our study. Due to 
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the repetition of Vortek® stent failures, the Urosoft stents 
were used in 2014 and 2015. Due to the repetition of stent 
failures with the Urosoft stents, the patients were fitted with 
the Superglide stents and the other stents were rarely used 
from 2015 to 2019. Consecutively, patients with stent failure 
were fitted with a stiffer stent in the following order: Vortek®, 
Urosoft, and thereafter Superglide stents.

Obstruction may occur even with stiff stents. The use of 
tandem stents allowed releasing the renal obstruction in the 
case of failure of a single stent.6,12 In case of tandem inser-
tion, the tandem stents were pushed simultaneously into the 
ureter and the wire guides were a stiff and an extra stiff guide 
(Lunderquist Extra Stiff Wire Guide, 0.89 mm, Cook 
Medical). As described by Zimskind et al, a ureteral drainage 
catheter was shortened, so that after placement a few centi-
meters protruded from the ureteral orifice into the bladder.13

The data are presented as mean ± SD. Data were 
analysed using Student t-test, Fisher’s exact test, 
Pearson’s Chi-squared test and logistic regression analysis. 
Statistical analyses were performed using software 
R. Values of p < 0.05 were considered significant.

Results
The distribution of stents within groups was comparable 
except that patients in Group 2 were more often fitted with 
a Superglide stent than those in Group 3 (Table 1).

During the study period, 556 USPs were analysed 
separately. The stents were reinforced ureteral tumour 
stents and was constituted of 207 Vortek® (37.2%), 39 
Urosoft (7.0%, predominantly 8F (n=27) and 7F (n=12)), 
287 Superglide (51.7%) and 23 ureteral catheters (4.1%). 

Sixty-two tandem stents consisted of a ureteral catheter 
that had been cut off and internalized simultaneously 
alongside a Vortek® stent (2 cases), an Urosoft stent (4 
cases) or a Superglide stent (56 cases). Overall, the mean 
time of stenting was 6.0 ± 3.4 months.

The stent failure with obstruction occurred in 23.0% (128/ 
556) of USP at a mean of 4.4 ± 3.6 months and depended on the 
type of stent. Stent failure occurred in 34.2% (70/205) 
of Vortek® stents after 4.3 ± 3.7 months, in 42.9% (15/35) of 
Urosoft stents after 5.1 ± 3.8 months, in 15.4% (39/254) of 
Superglide or ureteral catheters after 4.0 ± 3.5 months and in 
6.5% (4/62) of tandem stents after 5.0 ± 4.6 months.

No significant differences were found between Vortek® 

and Urosoft stents regarding stent failures but, there were 
significant differences between Superglide stents and 
Vortek® or Urosoft stents (p < 10−7) and, tandem stents 
and Vortek® or Urosoft stents (p < 10−8). The character-
istics of the USPs are described in Table 1. Following the 
stent-choice strategy by selecting stiffer stents, the inci-
dence of stent failure over time decreased.

All procedures performed and stent failure among the 
150 patients is summarized in Figures 1 and 2. Figure 1 
provides a quick overview of stent failure over time, while 
the other shows the detail of each type of stent.

Tandem
Prior to the decision to switch to tandem stents, the time 
elapsed until stent failure was 2.5 ± 1.9 months. After 
stenting, the tandem was changed every 6 months on an 
outpatient basis and, four attempts failed (6.5%) at 2.2, 
2.3, 3.7 and 11.9 months in two patients. Among the four 

Table 1 Characteristics of the 556 Ureteral Stent Procedures of the Three Groups

Number of Patients (%)

Group 1 (n=41) Group 2 (n=62) Group 3 (n=37) p-value

Number of stent procedures 37 153 356

Vortek® stent 20 (54.1) 59 (38.6) 119 (33.4) 0.02*
Urosoft stent 2 (5.4) 8 (5.2) 24 (6.8)

Superglide stent 15 (40.5) 86 (56.2) 151 (42.4) 0.004**

Tandem stent 0 0 62 (17.4)

Mean number of stent procedures per patient 1 3.7 ± 2.0 5.7 ± 3.9 0.002**

Stent failure 0 0 128 (23.0)

Vortek® stent 0 0 70 (34.1)

Urosoft stent 0 0 15 (42.9) 0.44
Superglide stent 0 0 39 (15.4) 3×10−7 2×10−3

Tandem stent 0 0 4 (6.5) 0.06 3×10−7 9×10−6

Notes: Ten procedures followed by ileal conduit urinary diversion were excluded. *Group 1 versus Group 2 and 3. **Group 2 versus Group 3.
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tandem stent failures, three occurred in the same patient 
with insufficient fluid intake and whose urine culture 
showed a chronic infection with Candida albicans. The 
patients were managed with replacement of tandem.

Stiffness and Lumen
The results of a previous study allowed physical factors 
such as stiffness and inner diameter (stent lumen) to be 
combined with stent failure. Permeability of stents was 
correlated with stiffness (p < 10−9) and stent lumen (p < 
10−7) (Table 2 and Figure 3). A univariate analysis showed 
that the significant indicators of stent failure were stent 
lumen (odds ratio [OR] 0.29, 95% confidence interval 
[CI95] 0.17–0.47, p < 0.001) and stent stiffness (OR 0.74, 
CI95 0.66–0.82, p < 0.001). Although not significant, mul-
tivariate analysis showed that the decrease in stent failure 
seems more related to the increase in lumen (Table 3).

Discussion
Stent Failure
Liu et al indicated that there was a paucity of data regard-
ing the use of reinforced polymeric stent in patients with 

MUO.14 However, some studies provide information about 
the stent. Docimo at al reported 45.8% of stent failure at 
Day 30 with silicone stents,4 while 16% of failure at 3.2 
months was observed by Jeong et al with an Endo-Sof,15 

23% with a Percuflex at 5.9 months by Rosevear et al16 

and 34% at a median time of 21 days with Percuflex 
HydroPlus Coating by Kamiyama et al.17 Clinical efficacy 
of the reinforced polymeric stent is generally presumed to 
outperform the regular polymeric stent and Liu et al 
reported a mean patency at 5.8 months with reinforced 
Urosoft 7F.14 Most studies reported stent failure with 
a mean of 28.7% at a mean time of 3.0 months.4,8,16,18,19

The results at the start of our study were in agreement 
with these data. However, in our study, the mean of rein-
forced stent failure over time was lower and stent failures 
decreased at the end of our study with rates of between 6.5% 
and 15.4% by a particular selection of reinforced stents. 
According to the manufacturer, the recommended indwel-
ling time can be up to 1 year for the reinforced stents used in 
our study. During the period, the choice was to change the 
stent every 6 months. The possible inconsistent time for 
replacement exceeding 6 months corresponded to a lack of 

Figure 1 Representation of the stent procedures performed (colored rectangle) in the 103 patients of Groups 2 and 3. Success (green), stent failure (red), tandem stent 
(yellow), death (black), urinary derivation (olive).
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scheduled consultation or more rarely a decision dependent 
on an individual urologist’s judgment.

Tandem Stenting
Obstruction of the stiffest stent in less than 6 months 
motivated the switch to 8F tandem stents. Metallic 
Resonance stent or tandem stent have been developed as 

an alternative to single ureteral stent. The technique of 
tandem stent was introduced by Liu et al in 1998. For 
the authors, the combination of two ureteral stents 
increases the stiffness and reduces the likelihood of kink-
ing from extrinsic forces.20 Several studies showed the 
benefits of tandem stents but the stents used were variable 
and the stents were not reinforced. The permeability was 

Figure 2 Representation of the ureteral stent procedures performed with details of the stent used (colored rectangle) in the 150 patients of Group 1, 2 and 3. Vortek® 

stent (brown), Urosoft stent (green), Superglide stent (blue), ureteral catheter (gray), tandem (yellow), death (black), derivation (olive). The red dot in the center of the 
rectangle indicates a stent failure. Patients 1, 3, 5, 7, 8, 10, 12, 13, 15–19, 21, 23, 26–28, 30, 32, 34–38, 41, 44, 47, 52–55 and 57–62 with stent failure were fitted with a stiffer 
stent such as a ureteral catheter, an Urosoft or a Superglide stent. Patients 9, 15, 19, 24, 31, 37, 43–45, 50, 52–54, 56–58, 61 and 62 were fitted with tandem stent for 
obstruction of a stiff stent. Patient 24 and 57 were previously separately published for recurrent stent failure. Stent replacement with tandem stents allowed normalization of 
renal function.2,3 Tandem stent failure occurred in two patients (patients 31 and 45). The patients were fitted with replacement of tandem. Patients 23, 25, 49 and 56 chose 
nephrectomy or urinary diversion after stent change. The 10 patients with nephrectomy (n=1) or an ileal conduit urinary diversion (n=9) are shown at the bottom of the 
figure.
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more than 80% at 3 months and 50–100% at 6 
months.14,21–23

Stent failure rate at 6 months with Resonance in MUO was 
reported in 19–47.5% and even up to 82% in the case of 
circumferential compression by lymphatic metastasis.5,24 

Wang et al observed that patients with previous radiotherapy 
had a higher stent failure rate in comparison with non- 

radiation.24 However, Resonance stent was often highlighted 
as capable of remaining safely in situ for one year, thus 
decreasing the frequency of stent changes and the cost of the 
stent. Elsamra et al concluded that quality evidence, on the 
whole, is lacking with most data retrospective and too few 
patients involved.1

Prior to the decision to switch to tandem stents, the time 
elapsed until stent failure was 2.5 months. After tandem 
stenting, changes occurred only every 6 months. The need 
to repeat stent changes may cause a significant reduction in 
overall quality of life.9 However, after recurrent stent 
obstruction and acute pyelonephritis, stent replacement with 
tandem stent every 6 months was viewed by patient 57 as 
a relief in his health-related quality of life.2 Patient 58 has 
Castleman's disease controlled with treatment and has a good 
prognosis, but stent-related symptoms and recurrent pyelone-
phritis prompted him to claim nephrectomy. Stent replace-
ment with JFil® tandem stent every 6 months enabled him to 
work.25 Moreover, in patient 24 of our study, the stents failed 
to maintain kidney function after six stent failure procedures. 
The patient was fitted with tandem ureteral stent on both 
sides and renal function and health-related quality of life 
were improved.3 However, cachexia did not allow the patient 
to recover and she died 6 months later without stent failure. 
Several authors insisted that urologists should be actively 
involved in the management of patients with MUO to moni-
tor for stent failure.8,9

As for the stent patency, tandem ureteral stenting per-
formed significantly better than single ureteral stenting. No 

Table 2 Stent Characteristics and Relationship Between Stent Obstruction, Stiffness and Stent Lumen

Type of Stent Vortek® Urosoft Superglide Tandem p-value

Manufacturers Coloplast Bard Angiomed Teleflex Medical Coloplast

Benefits Tumour stent Tumour stent Tumour stent

Material Polyurethane and 

sleeve

Polyurethane and polyimide 

sleeve

Polyurethane and wire 

mesh

Neoplex

Side holes None None None None

Recommended maximal indwelling time 

(months)

12 12 12

Number of stent 205 35 254 62

Obstruction n (%) 70 (34.1) 15 (42.9) 39 (15.4) 4 (6.5)

Stiffness (N.mm−2) 1.4 2.7–2.9 5.4 5.4 10−9*

Lumen (mm) 1 1.0–1.2 1.6 3.2 10−7**

Notes: *Stent stiffness versus stent obstruction, **stent lumen versus stent obstruction. Stiffness and stent lumens were published in a previous study.11 Ureteral stent 
obstruction significantly decreased with either a larger lumen or a stiffer stent. In addition, for identical stiffness, stent failure decreased even more as lumen increased.

Figure 3 Relationship between stent obstruction, stiffness (p < 10−9 versus stent 
obstruction) and stent lumen (p < 10−7 versus stent obstruction). Stiffness and stent 
lumens were published in a previous study.11 Stent failure dropped when lumen 
increased from 1.0 to 3.2 mm. In addition, for identical stiffness, stent failure 
decreased even more as lumen increased. It seemed that stent lumen was 
a critical factor in controlling patency.
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significant differences were found between Superglide 
stents and tandem stents regarding stent failures when 
procedures are taken into account, but there were signifi-
cant differences between Superglide stents and tandem 
stents regarding stent failures when it was patients who 
were taken into account (p < 10−5).12 The difference can 
be explained by the occurrence of 3 of the 4 tandem stent 
failures in the same patient.

Reinforced Stent
Our study showed that all models of reinforced stents of the 
study were potentially effective, but some patients could 
require stents of different constitutions. Thus, the urologist 
must be aware of the relatively high rate of stent obstruction 
in patients with MUO. In order to reduce drainage failures, 
a useful tool would be to provide practising urologists informa-
tion that may help them select a more appropriate stent if the 
stent currently in place is obstructed.11 Hübner et al recom-
mended hard stents rather than large-diameter stents in patients 
with MUO.26 However, in the study of Docimo et al, there 
appeared to be an advantage to a larger lumen in the 7F silicone 
stent, perhaps by decreasing the hazard for occlusion by debris. 
The authors suggested that either a larger silicone stent or 
a different catheter type, perhaps of solid design might be 
more effective in patients with MUO.4

Towards Reshaping an Optimal Stent
Despite the clinical studies carried out, it is still difficult to 
conclude whether the most important characteristic is the stiff-
ness or the lumen of the stent. During our study, the choice of 
the stents was driven by the increase in stiffness, but this 
criterion was not necessarily the factor actually involved in 
stent failure and MUO. For example, silicone material is 
known to be soft and a previous study confirmed that the 
inner diameter of a silicone stent is easily occluded for low 
radial compression. Logically, one would expect greater suc-
cess from a stiffer stent like the Superglide stent, which was 
most effective against radial compression.11 Thus, the stiffness 

characteristic was chosen as criterion. Interestingly, ureteral 
stent obstruction significantly decreased with a large lumen of 
the stent. Indeed, the results in Table 2 and Figure 3 show that 
stent failure rate dropped sharply when lumen and stiffness 
increase with the Superglide stents, but the rate dropped again 
with tandem stents with a lumen twice as large while the 
stiffness remained unchanged. These results suggest that the 
lumen seems more important than the stiffness and, the stiff-
ness would be the only means of keeping the lumen intact. In 
the study, the risk of failure stent decreases by 71% when the 
lumen increases by 1 mm. The preservation of native lumen as 
a perfect circle is therefore essential.11

In fluid mechanics, the wall shear stress in a tube is propor-
tional to the viscosity, to the maximum linear velocity and is 
inversely proportional to the diameter (stent lumen). Thus, the 
reduction in diameter or lumen leading to a rise in velocity 
causes an increase in wall shear stress. The increase in wall 
shear stress can have consequences on bacterial incrustation 
and the appearance of vortices in the stent lumen. Saur et al 
used a rotating annular reactor to measure the impact of wall 
shear stress and evaluate the adhesion of bacteria clusters. The 
number of attached bacteria globally increased with the wall 
shear stress.27 De Grazia et al used microfluidic devices and 
observed that the formation of cavities with vortices in areas 
located in the proximity of a ureteral obstruction caused bac-
terial attachment.28 Morever, Shilo et al noted that several 
in vitro studies used unrealistic external forces to fully com-
press the stent lumen, and therefore argued that lumen could be 
more important than stiffness.29 By using a mechanical ureteral 
model, they observed that the lumen of the 8F ureteral stent 
offered better patency to colloid solutions than smaller lumen 
stents.30 The authors concluded that other factors such as urine 
composition and viscosity may be a major contributor to stent 
failure. The debris accumulation or, for example, the chronic 
infection with Candida albicans, are possible risk factors for 
stent encrustation suggesting that larger lumen stents are less 
likely to become occluded with debris.4,30

Table 3 Univariate and Multivariate Logistic Regression Analysis for Stent Failure

Characteristics Univariate Analysis Multivariate Analysis

OR CI95 p-value OR CI95 p-value

Stiffness 0.74 0.66–0.82 <0.001 0.85 0.72–1.00 0.05

Lumen 0.29 0.17–0.47 <0.001 0.52 0.24–0.94 0.05

Notes: A univariate analysis showed that the significant indicators of stent failure were stent lumen and stent stiffness. Although not significant, multivariate analysis showed 
that the decrease in stent failure seems more related to the increase in lumen. The risk of failure stent decreases by 71% when the lumen increases by 1 mm. 
Abbreviations: OR, odds ratio; CI95, 95% confidence interval.
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Using computational fluid dynamic simulations, it 
would be useful to know whether the obstruction of the 
stents used in this study correlate with the tubular con-
striction zones described in the in vitro study and whether 
it testifies that the regularity and smoothness of the lumen 
are possible crucial factors.11

For a better stent patency, the very design of the stent 
could potentially help via a wide lumen and a high degree 
of stiffness. However, the pressure loss along the stent 
increases with the length of the tube.11 Thus, the stent in 
itself represented an obstruction of the flow rate in the 
ureter and a short length of the stent may decrease the risk 
of an encrustation of the stent. A potential solution could 
come from the design of the stent itself, by shortening it to 
the exact length of the ureter as in the method previously 
described with a silicone end-piece at the bottom of the 
stent. Moreover, this stent was known to decrease stent- 
related symptoms.31

Limitations
Our Study Has Several Limitations
First, the heterogeneity of patients who were subjected to 
different treatments according to the severity of the disease 
and the heterogeneity of MUO with cases with more exten-
sive or severe ureteral obstruction may be subject to selection 
bias. It would have been worth knowing if the constriction 
degree of ureteral stenosis was not greater in Group 3 than in 
Group 2 with urine flowing exclusively through the stent 
lumen and no possibility of passage through the extraluminal 
space between the stent and the ureter wall.

Second, our study is neither prospective nor rando-
mized, but the large number of stent procedures and our 
10-year-long follow-up have made it possible to obtain 
powerful statistical results.

Third, patients in Group 2 were more often fitted with 
a Superglide stent than those in Group 3, but the difference 
did not affect the comparison between the physical char-
acteristics of the stents.

Finally, not all types of reinforced stents were analysed 
in our study, which took neither metal nor metal mesh stents 
into account. However, this series of 556 stent procedures is 
the first to focus exclusively on stent failure depending on 
the physical characteristics of the stents in MUO.

Conclusion
In the present study, Superglide and tandem stents were 
the best stents against stent failure, and the lumen and the 

stiffness of the stent have been shown to be critical factors 
in controlling patency. The results suggest that the lumen 
seems more important than the stiffness and that the stiff-
ness would be the only means of keeping the lumen intact. 
Future stents for MUO should integrate the importance of 
the lumen of the stent. It would be interesting to assess the 
impact of the stent stiffness or tandem stent with wide 
lumen and silicone end-piece on overall survival and stent- 
related symptoms in patients with MUO in a prospective 
randomized controlled trial.

Abbreviations
MUO, malignant ureteral obstruction; USP, ureteral stent 
procedure.
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