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Abstract The objective of this study was to assess the
functional eYcacy of newly developed antireXuxive ureter
stents (DJ), by performing immediate post-stenting cysto-
grams on patients with acute ureteral obstruction requiring
a DJ stent, and assessing stent-related symptoms by means
of ureteral stent symptoms questionnaire (USSQ). Patients
with acute hydronephrosis requiring internal drainage were
randomized to receive either an antireXuxive DJ or a
conventional DJ (7 Fr., 26 cm, polyurethane, Urovision®,
Germany). Mean stone size was 6.64 § 3.33 and 6.5
§ 3.54 mm. Immediately after correct placement of the

DJ, 200 ml of diluted contrast media was introduced into
the bladder under Xuoroscopic control to detect vesicoure-
teral reXux (VUR). Patients completed German versions of
the USSQ on days 2 and 7 following stent placement, and
1 week after stent removal. The results were analyzed. 13
conventional and 16 antireXuxive stents were placed in 29
patients. ReXux was documented in eight conventionally
stented patients (62.5%). Two of the 16 patients with anti-
reXuxive stents (22%) presented reXux. 1 week after stent
implantation, the mean pain value was 1.1 in the antireXux-
ive group and 3 in the standard group (p < 0.062). Flank
pain during micturition occurred after 2 days in seven
patients (58%) with standard stents and in three patients
(33%) with antireXuxive stents (p < 0.23). 1 week after
stent insertion, Xank pain had dropped to 40% in the

standard group and 11% in the antireXuxive group
(p < 0.3). Our initial experience showed that the antireXux-
ive system might be eVective in terms of reXux prevention
and reduction of stent related symptoms especially during
sexual intercourse.
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Abbreviations
cm Centimeter
DJ Ureter stent
Fr. French
ml Milliliter
mm Millimeter
No. Number
USSQ Ureteral stent symptoms questionnaire
VUR Vesicoureteral reXux
y Years

Introduction

Since the Wrst description of the Wrst cystoscopically placed
ureteral stent, more than 4 decades have passed [1]. Nowa-
days, the ureteral stent is regarded as a routine tool in urol-
ogy, and placement of the stent is one of the most frequent
urologic interventions [2]. There are many indications for
stent placement today, but one of the most urgent is intolera-
ble pain from acute renal colic. Although stents ensure drain-
age of the upper urinary tract, they are a signiWcant cause of
morbidity [3]. After stent implantation, up to 80% of patients
suVer from irritative voiding symptoms [4], and 32% of
patients experience sexual dysfunction [5]. In addition, Xank
pain diminishes the quality of life of patients. Stents with a
longer intravesical segment are a considerable risk factor for
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irritative symptoms [6, 7]. The need to reduce the morbidity
associated with indwelling ureteral stents has given rise to a
great many innovations, including diVerent biomaterials and
ureteral stents with an antireXux-membrane valve. This valve
allows urine to pass into the bladder only. When bladder
pressure increases during micturition, the antireXux-mem-
brane valve collapses, which prevents vesicoureteral reXux
(VUR). As reXux is held responsible for inducing Xank pain
by generating pressure during micturition [8], these antire-
Xuxive stents should reduce any stent-related irritative symp-
toms and Xank pain. When assessing newly developed stents,
it is important to review patient symptoms objectively. Joshi
et al. [4, 5, 9] have developed a validated symptom question-
naire to analyze those stent-related symptoms that are irrita-
tive and aVect sexual life, along with their impact on the
patient’s quality of life. The aim of our prospective, random-
ized study was to assess the functional eYcacy of newly
developed antireXuxive ureter stents (DJ) and their impact on
stent-related symptoms (Table 1).

Materials and methods

Patients with acute hydronephrosis due to ureteral calculi
requiring internal drainage were eligible to receive either an
antireXuxive DJ (7 Fr., 26 cm, UF-110726 polyurethane,

Urovision®, Bad Aibling, Germany) or a conventional DJ
(7 Fr., 26 cm, ST-197726, polyurethane, Urovision®, Bad
Aibling, Germany) until spontaneous passage of the stone
or intervention to remove it. Exclusion criteria were urinary
tract infection, known VUR, and patients under 18 years of
age as well as anyone with a history of ureteral manipula-
tion, including stent placement or URS. After the patients
gave their informed consent, they were randomized into an
antireXuxive and a standard group. Randomization was
blinded for the patient. The antireXuxive mechanism con-
sists of a synthetic, cone-shaped valve around the distal tip
of the stent, which collapses during the increase in intraves-
ical pressure induced by micturition and occludes the stent
channel (Fig. 1). Moreover, the distal tip of the stent has no
lateral oriWces (Fig. 2). The study was approved by the
local ethics committee (No. 2007-049 M-MA).

29 patients (19 male, 10 female) were enrolled in our
study. 13 patients were randomly selected for the standard
group and 16 patients for the antireXuxive group. The mean
age in both groups was 46 § 14.22 and 46 § 13.85 years,
respectively. Mean time until the stent removal was
33.5 § 38.19 and 26.3 § 17.86 days, respectively. Mean
stone size was 6.64 § 3.33 and 6.5 § 3.54 mm respec-
tively. The most common instrument currently used to
evaluate stent-related symptoms is the ureteral stent symp-
tom questionnaire (USSQ) [5]. This comprises 6 sections

Table 1 Statistical analysis of USSQ questionnaire

a Wilcoxon two-sample test
b Fisher‘s exact test
c Mann–Whitney U test

USSQ Standard AntireXuxive p

(N = 13) % (N = 16) %

USSQ sent back

Day 2 12 92 10 62

Day 7 10 77 9 56

Flank pain during micturition

Day 2 7 58 3 33 <0.23b

Day 7 4 40 1 11 <0.30b

Mean pain score (VAS)

Day 2 12 92 11 69 <0.67a

Day 7 10 77 10 62 <0.97a

Impairment at work (score)

Day 2 4.5 3 <0.63c

Day 7 3.05 1.5 <0.13c

Sexual intercourse (mean pain score)

Day 2 1.5 0 <0.052a

Day 7 3 1.1 <0.062a

General satisfaction (mean score)

Day 2 10 12 <0.61a

Day 7 8 12 <0.20a

Fig. 1 AntireXuxive stent mechanism. a Empty bladder. b Full blad-
der with collapsed valve

Fig. 2 Distal tip of the antireXuxive stent without lateral oriWces and
the cone shaped valve
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with a total of 48 items, covering voiding symptoms, pain,
overall general health, work performance, sexual health,
and additional problems. German versions of the validated
USSQ were handed out to patients, together with prepared
envelopes, and were sent back on days 2 and 7 after stent
placement, and 1 week after stent removal. To eliminate the
inXuence of the procedure itself, the questionnaire needs to
be Wlled out at days 2 and 7 with the stent in place.

Immediately after the correct placement of the DJ, the
bladder was Wlled with 200 ml of diluted contrast media,
introduced through the cystoscope under Xuoroscopic con-
trol. The VUR through the DJ (intraluminal) or along the
stent (extraluminal) was documented during the process of
carefully Wlling the bladder. If no VUR occurred after
5 min, the procedure was terminated (Fig. 3). The Wilco-
xon Two-sample test, Fisher’s exact test, and the Mann–
Whitney U-test were used for statistical analysis.

Results

We placed 13 standard stents and 16 stents with the antire-
Xuxive valve. No intra- or post-interventional complica-
tions were observed in any of the patients. Stent removal or
stent replacement due to intolerance or obstruction was not
necessary in either group. After stent placement, cysto-
grams were performed on 12 of the 13 patients (92%) from
the standard group and on 12 of the 16 patients (75%) from
the antireXuxive group. ReXux was documented in seven of
the patients (58%) with standard stents and in two of those
(17%) with an antireXuxive stent (p < 0.09). 92% of the

patients with standard stent and 62% of those with the anti-
reXuxive stent sent back the Wrst questionnaire, 2 days after
stent placement. 77 and 63%, respectively, returned the sec-
ond questionnaire 1 week after stent placement. Eleven
patients answered the questions about their sexual life after
stent implantation. Seven patients with the antireXuxive
stents experienced no pain from the stent during sexual
intercourse, 2 days after stent implantation. Four patients
with a standard stent had a mean value of 1.5 on the mean
pain score in the USSQ (p < 0.052). 1 week after stent
implantation, the mean values were 1.1 and 3, respectively,
in the antireXuxive group and the standard group
(p < 0.062). Flank pain during micturition occurred after
2 days in seven (58%) of the patients with standard stents
and in three (33%) of those with antireXuxive stents
(p < 0.23). 1 week after stent insertion, Xank pain occurred
in 40% of the standard group and 11% of the antireXuxive
group (p < 0.3).

We found no statistical signiWcance in either group with
respect to age, incidence of urinary infections, gender, time
until stent removal, side, number of hospital visits or stone
size.

Discussion

Nowadays, indwelling ureteral stents are one of the most
important weapons in a urologist’s everyday arsenal. Nev-
ertheless, they are associated with irritative symptoms,
Xank pain, hematuria, infection, and encrustation [2]. To
diminish stent-associated irritation and complications, risk

Fig. 3 Cystograms after stent 
implantation. a Patient after 
implantation of an antireXuxive 
stent. b Patient with standard 
stent presenting extraluminal 
reXux. c Patient with standard 
stent presenting intraluminal 
reXux
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factors should be minimized by ensuring that patients have
a high Xuid intake and a timely clinical evaluation of their
complaints as well as by aggressive treatment of any
proven infection [10]. However, up to 80% of patients
suVer from irritative voiding symptoms after stent implan-
tation [4], while 32% experience sexual dysfunction [5].
78% of the 85 patients surveyed by Joshi et al. reported
bothersome urinary symptoms that included storage symp-
toms, incontinence, and hematuria. More than 80% of
patients experienced stent-related pain that aVected their
daily activities, 32% reported sexual dysfunction, and 58%
reported reduced work capacity and negative economic
eVects [9]. In our study, none of the patients with an antire-
Xuxive stent complained of sexual dysfunction, but four
patients in the standard stent group experienced pain during
sexual intercourse after stent placement. Less pain from an
implanted stent may well mean a better quality of sexual
life [5, 11]. The superiority of the antireXuxive stent in our
study should, nevertheless, be confronted to the small study
sample size. Because of the regular use of ureteral stents
nowadays, achieving a decrease in patient symptoms and an
improved quality of life present us with a challenge. Obvi-
ously, there are diVerent approaches to meeting this chal-
lenge. Maan et al. describe signiWcant less pain by the use
of thermo expandable segmental metallic stent for the treat-
ment of ureteral strictures in comparison to conventional
stents [12]. These Wndings support the belief that stent-
related pain and increased urinary frequency might be
related to lower ureteral spasm or local trigone irritation.
Because they relax the ureteral smooth muscles, alpha 1-
blockers seem to reduce urinary frequency, urgency, and
nocturia. The intake of alpha 1-blockers has no signiWcant
inXuence on dysuria or quality of life [11]. Although ure-
teral reXux seems to increase in proportion to the indwell-
ing time of the stent [13], our study showed that Xank pain
decreased during micturition after 1 week, or between the
time of handing in the Wrst and second questionnaires. This
was accompanied by an increase in the USSQ pain score
for both groups. These observations, however, would lead
one to assume that pain caused by the inserted stent is not
dependent on VUR, but on localized, irritative reactions to
the stent. It is not clear as to whether the stent diameter has
any eVect on VUR. In a porcine model, increased intralumi-
nal stent diameters showed increased Xows, with a maxi-
mum Xow occurring at 7 Fr [14]. However, no diVerence in
VUR was observed in other groups using diVerent stent
diameters or lengths [15]. Only the consistency of the
implanted stent would appear to have any eVect on the Xow
characteristics. The Xow resistance in ureters with existing
kinking or external compression is higher in softer stents
than in harder ones [16]. In turn, stent consistency does not
inXuence stent-related symptoms. Even soft stents, if they
are too long, and especially if they cross the midline of the

bladder, seem to signiWcantly increase the frequency of
stent-related symptoms [6, 7]. In our prospective random-
ized study, we assessed the functional eYcacy of antireXux-
ive DJ stents. The antireXuxive mechanism prevented VUR
in most patients, as demonstrated by immediate post-inter-
ventional cystogram. Pain during sexual intercourse was
only shown as statistically signiWcant whenever the new
stent seemed to be more comfortable. We noted a slight
advantage in the case of the antireXuxive stent, but no sta-
tistical diVerence. This might only be observed in larger
sample groups. This reXects the clear limitation of this
study, being the small sample size. Another limitation of
the study is that extraluminal reXux (alongside the stent)
cannot truly be assessed.

Conclusion

In our study, the antireXuxive ureteral stent seemed to be
eVective in preventing reXux, immediately after stent place-
ment. At the same time, antireXuxive ureteral stents might
reduce stent-related symptoms and allow a better sexual life
than non-reXuxive ureteral stents.

ConXict of interest No competing Wnancial interests exist.
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