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Abstract: Double-pigtail stent has been widely used in urology for half a century now, but
this device reduces the patient’s quality of life. Moreover, indwelling stent-related symptoms
induce additional suffering to the pre-existing bladder disease. Novel concepts to prevent
stent-related symptoms are greatly required. It has been suggested that changes in the size,
form and stent positioning could ease discomfort. By decreasing the amount of material
within the bladder, it should be possible to attenuate the stent-related symptoms. A custo-
mized stent has been developed to alleviate bladder symptoms. The major characteristic of
this stent was in the replacement of the bladder part of the double-pigtail stent by a
nonrefluxing silicone end-piece. Three months after stenting, the patient complained of
sudden discomfort in the bladder area. On the X-ray, the end-pieces of the customized stents
seemed to have slipped in the bladder. The customized stents were replaced by new ones
after truncating and adjusting their lengths to the exact ureteric length and stent-related
symptoms were then improved again. In the field of stent-related symptoms, stent mobility
needs more attention than its intravesical position. The case hereby reported illustrates the
variations of the symptoms which seem related to the stent mobility, the necessary shaping of
the stent and, the possible research avenues for an innovative dynamic ureteric stent.
Keywords: ureteral stent, quality of life, urinary symptoms, new approach

Introduction

Renal obstruction caused by ureteric malignant mass or stenosis is a challenge in
the management of malignant diseases.'” To achieve ureteric patency, double-
pigtail stents are frequently implanted in the ureter in urological practice. But,
this stent is poorly tolerated, severely impairing the quality of life of patients.’
Moreover, indwelling stent-related symptoms induce additional suffering to the pre-
existing bladder disease. Finally, obstruction may induce renal failure, and chronic
renal insufficiency is a barrier to several therapies.*

Double-pigtail stent has been widely used in urology for half a century now,” but this
device reduces the patient’s quality of life. Current stent designs and materials are limited
and novel concepts to treat and prevent stent-related symptoms are greatly required.’

The perfect ureteric stent should demonstrate optimal patency and should be well
tolerated by the patient.® By decreasing the amount of material within the bladder, it
should be possible to attenuate the symptoms linked to the stent.”® To keep an
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Figure | (A) The major characteristic of the current customized stent was in the
replacement of the bladder part of the double-pigtail stent by a nonrefluxing
silicone end-piece. (B) Theoretical embodiment of the customised stent with a
multiplicity of coiled-up renal loops. (C) Other theoretical embodiment with a
spring producing a dynamic action on the end-piece during breathing movements.

effective ureteric drainage and minimize the amount of
material left in the bladder, a customized stent has been
developed to test its feasibility and tolerance.>*'® The
major characteristic of this stent was in the replacement of
the bladder part of the double-pigtail stent (8F, 26 cm,
Tumor DD Ureter Stent, Teleflex Medical, Ireland) by a
nonrefluxing silicone end-piece (Figure 1A). The study
design has been approved by French Ethical. This custo-
mized procedure has already been performed in 17 patients
and the first results are encouraging.'® But it seems that
customized stent still needs improvement to get closer to the
ideal stent aimed at. The case hereby reported illustrates the
necessary shaping of the stent and the possible research
avenues for an innovative ureteric stent.

Case Presentation
A 55-year-old patient was treated for colonic cancer with
surgery and radiotherapy and is now in remission. Twenty
years after treatment, a ureteric stent insertion in the right
side was performed for benign ureteric obstruction with
renal colic. After recurrent stent obstruction and acute
pyelonephritis in less than 4 months, stent replacement
was attempted via an alternative option by tandem ureteric
stents. This procedure, with two stents in the bladder,
allowed to maintain kidney function but impaired the
quality of life of the patient.

Several questionnaires have been developed to identify
The Ureteral Stent
Symptom Questionnaire (USSQ) is widely used to explore

ureteric stent-related symptoms.
stent-related symptoms in six domains, including urinary
symptoms.'! Regarding the USSQ subscores for urinary
symptoms, the patient with two double-pigtail stents had a
score of 37 while a non-stented patient has usually a score
of 15.'" The replacement of the bladder-loops by two
silicone end-pieces, reducing the amount of material in

the bladder, decreased the score from 37 to 33. The
decrease in the score may not seem substantial, but yet,
it turned out that urinary symptom subscores improved the
patient’s comfort in terms of urgency, frequency and
incontinence.

Three months after stenting with customized stent, for
no reason and no infection, the patient had to rush to the
toilet to urinate all the time. On the X-ray, the end-pieces
of the customized stents were crossing the perpendicular
line that goes through the middle of the symphysis pubis
(Figure 2). Stent-related symptoms were improved after
truncating the customized stent and adjusting its length to
the exact ureteric length (Figure 3).

Discussion

It seems necessary to minimize the amount of material in the
bladder in order to decrease bladder mucosal irritation.””’
Stents of several sizes, forms, and compositions have been
studied, with the aim of reducing stent-related symptoms.

The influence of the size of the bladder-loop end
showed controversial results.

Kawahara et al'? reported that the Polaris Loop® with
two soft distal loops significantly reduced almost all of
stent-related symptoms, but neither Lingeman nor
Davenport nor Park and his collaborators found signifi-
cant reduction in bladder irritation with the Polaris
Loop®.-13:14

Nestler et al compared patients with various stent sizes
(4.7, 6 or 7F) and concluded that scores of USSQ were in
favor of the smaller stent and that a significant difference
was found in urinary symptom scores.’

Dunn et al showed that the thinned tail (3F) of the Tail
Stent produced significantly less irritating symptoms than
the standard 7F double-pigtail stent.'

Recently, Betchard et al published a review about the
stent-related symptoms and the authors concluded that
although there is a lack of well-designed trials of adequate
power, it seems that stent-related symptoms cannot be
influenced by stent diameter.’

However, in a previous study, the replacement of the blad-
der part of the double-pigtail stent by a thin 0.3F suture thread
significantly decreased urinary symptom scores of USSQ."

The replacement of the bladder-loop by a small end-
piece results in the presence of only tiny amounts of
material in the bladder.

With silicone end-pieces, the decrease in the score may not
seem substantial in the patient. First, the patient probably had

an impaired bladder even before stenting. Second, a
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Figure 2 Appearance of customized tandem ureteric stents on X-ray. (A) Improvement of the bladder symptoms by setting the end-pieces on the ureteric orifice. (B)
Possible stents dislodgment with recurrence of symptoms. (C) Improvement of the symptoms after adjusting the customized stents.

Figure 3 Endoscopic appearance of customized stents. (A) Stents dislodgment in
the bladder. (B) Silicone end-pieces in ureteric orifice.

preliminary report concerning four patients seemed to
decrease USSQ urinary symptom scores from 36.5 to 25.5
by the replacement of a double-pigtail stent by the new custo-
mized stent. For the patient, the replacement of the bladder-
loops by two silicone end-pieces lowered the score from 37 to
33 only, but yet it turned out that urinary symptom subscores
improved the patient’s comfort in terms of urgency, frequency
and incontinence. Overall, the patient preferred to have the
customized stents than two double-pigtail stents.

Tandem stents have been developed as alternatives to
single wureteric stents, while maintaining internal
drainage."* Two bladder loops logically result in the
presence of larger amounts of material in the bladder,
but in a review on the management of malignant ureteric
obstruction, Elsamra et al made no mention of any
increase in bladder intolerance with tandem than with a

single ureteric stent.'

Three months after stenting, the patient complained of
sudden discomfort in the bladder area. On the X-ray, the
end-pieces of the customized stents seemed to have
slipped in the bladder.

The effects of intravesical stent position remain a mat-
ter of debate.

A short bladder loop seems to be preferable to a long
loop extending throughout the bladder.'® But stent position
did not significantly influence associated morbidity in sev-
eral other studies.'”"'® In addition, Betschart et al showed a
high flexibility of the stent location during the indwelling
time and called into question the X-ray approach in the
assessment of the intravesical stent position. In summary,
the authors came to the conclusion that most of the trials
showed that the use of shorter stent-ends in the bladder
proved more beneficial.®

The improvement of the stent-related symptoms by the
truncating of the stents suggests that only the end-piece
should cross the junction between the ureter and the blad-
der and float in the bladder itself.

Interestingly, in an evaluation with 13 patients,
Zimskind et al observed that the downward dislodgment
of the stent has been surprisingly rare and, it appeared that
the malignant-obstructed segment of the ureter binds the
stent firmly in place. Moreover, another surprising feature
has been the lack of bladder irritability on the bladder
mucosa.’

Maybe the focus should be on stent mobility rather
than its intravesical stent position.

Research and Reports in Urology 2019:11
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The perfect ureteric stent should demonstrate optimal
patency and should be well tolerated by the patient.® The
section of the stent to the exact length of the ureter may be
an incomplete method because breathing movements seem
to induce the snagging of the end-piece into the bladder
mucosa.

A permanent retention of the end-piece could be
obtained by a spring effect of the renal part of the stent
on the end-piece. For this purpose, the use of a multiplicity
of coiled-up renal loops as a Multi-length Stent is one
possible embodiment (Figure 1B). But ureteric adaptations
with indwelling time could lead to the dislodgment of the
renal-loops in the lumbar ureter causing the stent to slide
again.

Another embodiment using a spring would allow a
dynamic  adaptation during breathing  movements
(Figure 1C). This mode has been carried out in vitro and its
placement in vivo is technically feasible.

In supplementary material, a short video presented

herewith exposes in a model the different stent embodi-
ments of current or theoretical stents and the way they
snarl up into the bladder mucosa.

There were several limitations to the present study. First,
the study concerns only one patient. Second, it seems that
customized stent still needs improvement to get closer to the
ideal stent aimed at. Third, the use of a spring is only a
theoretical embodiment and needs further studies.

The further areas of research planned for the ideal
ureteral stent should focus on the thinning of the intra-
vesical material.

Conclusion
The concept of material reduction within the bladder
seems to be a promising research avenue.

In the field of stent-related symptoms, maybe stent
mobility should focus attention more than its intravesical
stent position.

With customized stent, by retaining the end-piece on
the ureteric orifice, it should be possible to alleviate per-
manently the bladder symptoms.

New concepts and new shapes exist, probably improving
the patient’s comfort, and further studies are greatly required.
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