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CASE REPORT

It is Possible to Reduce Ureteral Stent Clogging
and Stent-Related Symptoms to Soothe the Pain
of the Patient: A Case Report
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Introduction: Ureteral stent obstruction hinders the management of malignant diseases. Adequate stent insertion through an
obstructed ureter does not necessarily guarantee renal decompression and stent-related symptoms adversely affect patient comfort.
There are two major problems associated with ureteral stents: obstruction and intolerance to the stents.

Case Presentation: A 45-year-old woman was treated for cervical cancer with metastatic lymph nodes and ureteral obstruction with
chemotherapy, radiotherapy, immunotherapy, and bilateral retrograde stenting. After recurrent stent obstruction, stent replacement was
attempted more than 18 times over two years. In addition, stent-related symptoms adversely affected patient comfort. The patient was
finally fitted with Superglide 8-French reinforced ureteral stents. Their replacement every six months was viewed by the patient as
a relief compared to the all too frequent replacement of the previous stents. Moreover, the customized changes in the shape of
Superglide stents improved patient comfort.

Discussion: Recent publications tend to indicate that large-lumen ureteral stents are most likely to remain permeable over time.
Various modifications of the bladder or endo-ureteral part of double-pigtail stents have been increasingly reported, with the aim of
improving their tolerance while maintaining effective drainage.

Conclusion: Adaptation of the internal lumen and shape of stents to the characteristics of the tumor and patient measurements
appears to be important for increasing the drainage and tolerance of ureteral stents. The top priority for future ureteral stents suitable
for malignant diseases should be to integrate these characteristics based on state-of-the-art data.
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Introduction

Ureteral obstruction due to disease progression can occur for patients with cancer and can reduce mean survival to 15
months.' ™ Renal obstruction caused by malignant diseases can bring about acute kidney injury, renal colic, or pyelonephritis,
which induce additional suffering for the patient, who then feels that his/her plight is never-ending. In addition, stent-related

symptoms adversely affect patient comfort and have been widely described, including in malignant diseases.*>"

Case Presentation
From 2015 to 2017, a 45-year-old woman was treated for cervical cancer with metastatic lymph nodes, including a 5-cm
supraclavicular lymph node and ureteral obstruction, with chemotherapy, radiotherapy, and bilateral retrograde stenting.
The therapeutic effectiveness of such treatment was poor but immunotherapy with nivolumab resulted in a clinical
response and complete remission by PET/CT and allowed treatment to be continued with surgery.
Concomitantly, recurrent stent obstruction occurred every two months or less and stent replacement was attempted
more than 18 times over two years. Moreover, acute kidney injury appeared with a serum creatinine concentration of
2.7 mg/dL.
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In 2017, the patient was fitted with 8-French reinforced Superglide Stents (Teleflex Medical, Ireland) on both sides
and renal function improved, with the serum creatinine concentration dropping to 1.3 mg/dL. Following the change to
these stents the ureteral stents were changed only every six months.

Nonetheless, the indwelling stents impaired the quality of life due to stent-related symptoms, despite the use of
various stent shapes such as Polaris™ Loop stents (Boston Scientific) (Figure 1A—C). To improve the quality of life, the
patient was fitted with 8-French pigtail-suture stents, with replacement of the bladder-loops by a thin suture thread
(Figure 1D-F). In 2021, the patient was fitted with customized ureteral stents sectioned to the exact length of the ureter,
with replacement of the bladder-loops by an end-piece that prevents the stent from slipping off into the ureter

(Figure 1G-I). The pigtail-suture stents were replaced by customized stents with an end-piece for sudden ureteral orifice

G

Figure | Appearance of ureteral stents by X-ray and endoscopy. (A) The patient was fitted with Polaris™ Loop stents (Boston Scientific) but acute kidney injury occurred,
and stent-related symptoms adversely affected patient comfort. (B) Endoscopic appearance of the ureteral orifice with a Polaris™ Loop stent. (C) Loop of Polaris™ stent
overlapping the bladder neck and causing bladder irritation in this patient. (D) In 2017, the patient was fitted with reinforced pigtail-suture stents. With this design, the
bladder loop was replaced with a thin suture thread invisible on X-rays. (E) Ureteral orifice with sutures of the pigtail-suture stent. (F) Sutures of the pigtail-suture stent
(arrow) away from the bladder neck, avoiding any conflict with the bladder. (G) In 2021, the pigtail-suture stents were replaced by customized reinforced ureteral stents with
an end-piece for sudden ureteral orifice obstructions. The end-piece is invisible on X-rays. (H) End-piece of a customized stent in the ureteral orifice. The orifice
obstruction had to be bypassed by a rigid stent segment and not by the suture and the end-piece was embedded at the bottom of the stent to prevent the stent from slipping
into the ureter. The customized stent is bound firmly in place to the ureteral orifice, avoiding any conflict with the bladder neck. (I) End-piece of a customized stent and its
two side wings. The wings are flexible enough to allow introduction into the urethra.
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obstruction by post-radiation stricture. Replacement of the bladder-loops of the Superglide double-pigtail stents by these
new devices decreased the urinary symptom score of the Ureteral Stent Symptom Questionnaire from 44 to 27.

Discussion
This case highlights the obstruction and intolerance of ureteral stents, which are the two major regularly reported
problems and cause persistent patient suffering.*

Stent Obstruction

Ureteral stent obstruction hinders the management of malignant diseases. The failure of a single kidney may worsen
acute kidney injury and is a barrier to several therapies, including chemotherapy. Stent obstruction divides survival by 2-
or even 4-fold and if obstruction is not controlled during infection, death is very likely to occur within a month.*’

Options for renal decompression include percutaneous nephrostomy or retrograde stenting.' Percutaneous nephrostomy is
a procedure in which a drainage tube can be placed under sedation, but dislodgement of the tube, with recurrent obstruction, is
common. Most authors favor retrograde stenting. However, most studies have reported a mean stent-failure of 28% due to
stent obstruction within an average of three months after placement. Stent obstruction can recur in under two months, even in
under two days."*® Drainage of the malignant ureteral obstruction thus becomes a challenge for the urologist.* >

Metal-mesh and Resonance®™ metallic ureteral stent (hereafter, “Resonance stent;” Cook Medical, Bloomington, IN,
USA) have been developed as alternatives to simple ureteral stents'® but they are expensive and evaluation of their
success in extrinsic ureteral obstruction compared to double-pigtail stents is difficult.®

In cases of extrinsic ureteral obstruction, Miyazaki et al reported that 50% of patients with a Resonance stent had died
within eight months.’

On the contrary, Eaton Turner et al reported that the Memokath-051 stent allowed financial savings over five years,'”
but for Miyazaki et al, only 14% of patients were still alive with a permeable stent at three years. "'

Thus, Elsamra et al concluded that patients with extrinsic ureteral obstruction have a limited life expectancy and this
fact could negate any purported cost-savings of metal-mesh or Resonance stents over double-pigtail or tandem stents.®

Finally, Ho et al noted that female sex and involvement of the ureteral orifice are poor prognostic factors, leading to
obstruction of the Resonance stent in five months.'' In addition, the use of this type of stent did not appear to be optimal for this
patient.

Recent studies comparing the stiffness and the lumen of several reinforced commercialized stents showed that these
parameters appear to be important factors to maintain patency with respect to radial compression forces.'*'?

Shilo et al examined the impact of ureteral deformation and external compression forces over a stented ureter to
evaluate stent failure. By using an in vitro experimental setup with saline solution and double-pigtail stents (4.8 to 7-
French), compression and high deformation of the stent, particularly under realistic degrees of compression, did not result
in failure. The authors speculated that urine viscosity combined with aggregation of debris and large molecules are
a common actual cause of stent failure.* In another experiment using colloidal fluid, the authors found that colloids
alone do not cause stent failure over time. Rather, it was the combination of colloid concentration, external pressure, and
deformation that can lead to it. In these conditions, only the 8-French ureteral stent with a large lumen showed no change
in renal unit pressure.'® In a recent experiment, only the 8-French stent remained patent consistently throughout the
experiment duration, while tandem 7-French stents and Resonance stent failed. The authors concluded that larger luminal
stents offer excellent resistance to external pressure and allow adequate colloidal flow.'® Moreover, in a clinical study
including 156 patients over 10 years, the obstruction of an 8-French stiff stent in less than 6 months motivated the switch
to 8-French tandem stents and thus made it possible to extend patency.”*

Thus, it has been suggested that the likelihood of stent failure may decrease for larger lumen stents and tandem
configurations because the likelihood of reaching >95% stent occlusion is lower relative to small lumen stents.'”

This finding can help industrial manufacturers to integrate the physical notions in the concept of future stents by
favoring stents with a large lumen and devoid of surface irregularities, which appear to favor encrustation.'*!’

In the present case, stent replacement with larger lumen reinforced stents every six months was viewed by the patient
as a relief compared to the all too frequent replacements of before.
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Stent-Related Symptoms
Many stent designs have been reported to alleviate stent-related symptoms, but it is essential that stenoses be drained
with a reinforced tube segment for malignant diseases.*® Symptoms are likely largely due to bladder irritation caused by
the bladder loop (Figure 1C) and have been widely described, including in malignant diseases.*®'®

Previous studies showed that the innovative pigtail-suture stent® or a customized ureteral stent with a non-refluxing silicone
end-piece'® significantly decreased stent-related symptoms. Indeed, the thin thread of the pigtail-suture stent (Figure 1E) or the
small end-piece of the customized stent (Figure 1H) result in the presence of only minimal amounts of material in the bladder.
Moreover, the sutures or the small end-piece are away from the bladder neck, avoiding any conflict with the bladder
(Figure 1F). The pigtail-suture stents were replaced by customized stents with an end-piece for sudden ureteral orifice
obstruction by post-radiation stricture. Indeed, the orifice obstruction had to be bypassed by a rigid stent segment and not by
the suture. The end-piece is made up of two side wings that are flexible enough to bend when passing through the urethra
during insertion (Figure 1I). The deployment of the wings prevents migration of the end-piece into the ureter when moving
(Figure 1H). This customized stent with end-piece has shown encouraging results and multicenter studies with randomized,
controlled trial should confirm the improvement in patients’ quality of life as reported and allow commercialization.

Ultimately, it has turned out that customized ureteral stents greatly improve patient comfort in terms of frequency and
incontinence.

Current research to relieve irritation caused by stents and detect obstruction early is promising, with new innovations,
such as the use of an exclusively intraureteral spiral stent'® or electronic screening of renal overpressure by a resonance-

. .2
based wireless device.?°

Conclusion
This present urgent message highlights the gravity of recurring stent failure and stent-related symptoms and shows how crucial
active detection and subsequent treatment are to preserving renal function, overall survival, and health-related quality of life.

All actors currently fighting against cancer should be actively concerned by the choice of the appropriate stent: the
patient, because he/she will live longer and with better comfort, the oncologist because the patient will obtain better renal
function and a wider choice in his/her treatment, and the urologist, because drainage for the patients will be as rapid and
efficient as possible, with the stent that suits them best.

The top priority for future stents suitable for malignant diseases should be to integrate dimensions of stent lumen and
shape according to state-of-the-art data. Thus, it would be interesting to assess the impact of stent stiffness with wide
lumen and customized stents with an end-piece on drainage efficiency and stent-related symptoms in patients in
a prospective randomized controlled trial.
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