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Introduction
Since the 70’s ureteral stents have become an integral 
tool in treating ureteral obstruction from calculi and other 
causes¹. Some possible complications such as migration, 
infection, pyelonephritis, encrustation, stone formation, 
and ureteral stents fragmentation have been correlated 
with the use of these tools. Despite their many advan-
tages, they are often related with irritating lower urinary 
tract symptoms (LUTS), bladder, and flank or abdominal 
pain, which might have a negative effect on patients’ 
quality of life (QoL)². 

We describe a case report of a ureteral stenosis treated 
with long-term polyurethane Yellow-Star phosphorylcho-
line-coated double-J stent (Urotech, Germany) to value 
its tolerability and impact on quality of life. 



Case description 
A 75-year-old woman had a urological visit in 2018 for 
renal colic and hydronephrosis at the right kidney. She 
was affected by rheumatoid arthritis, with no history of 
renal colic or urinary stones, no fever and no altered blood 
tests (creatinine was 1 mg/dl).

She has undergone an abdominal tomography without 
contrast at the emergency department; the exam evidenced 
a right hydronephrosis without ureteral or renal stones 
(Fig. 1). Urine cytology was negative. A second tomog-
raphy with contrast was performed; the exam showed a 
suspected neoformation at the right ureter (Fig.2) and a 
right septed and well marginated renal cyst of 2 cm with 
thin calcification, classified as Bosniak II3.4.

She underwent right retrograde pyelography and uret-
eroscopy with evidence of 2cm-length ureteral stenosis 
in the lumbar tract, no ureteral neoformation was found. 
During the procedure, biopsies of the ureteral mucosa 
were performed with negative histological report. The final 
diagnosis was ureteral stenosis of the lumbar tract with 
concomitant hydronephrosis. A right Yellow-Star ureteral 
phosphorylcholine-coated stent (PC) was placed.

In consideration of the hydronephrosis and the therapy 
with immunosuppressive drugs for rheumatoid arthritis, 
the risk of infection of this patient was higher than in the 
normal population; in the same day of the procedure, the 
patient was running a high fever with chills. Urine and 
blood cultures were performed, and a cephalosporin 
was administered. Cultures were positive for E. Coli and 
antibiotic therapy was performed until negative cultures. 

Until now, this patient replaces her ureteral stents yearly.  
She reports a good tolerability of the stent with occasional 
flank pain or low irritative symptoms such as strangury, 
occasional haematuria. No infection and no encrustation 
were showed during replacements. In the last replacement 
the patient completed the ureteral stent symptom ques-
tionnaire (USSQ) which confirmed a good tolerance of the 
stent. Finally, quality of life was investigated: the patient 
did not have an important impact in her routinary activities 
and only referred small changes in her life. 

Fig. 1 Computer tomography without contrast 
(arrow shows hydronephrosis) 

Fig.2 Computer tomography with contrast 
(arrow shows the ureteral stenosis) 



Discussion 
The history of ureteral stents begins with Charles Thomas 
Stent. He was a dentist in London who developed a material 
in the 1850’s that he used to take impressions of teeth. 
This material consisted of gutta percha (a natural latex) 
mixed with tallow and talc. His material, called “Stent’s 
compound”, was used also by surgeon J.F. Esser to fix 
skin grafts in place during the Second World War. Ureteral 
stents were first described in 1949 by Herdman.  

First ureteral stents were made from polyethylene and used 
in open surgery, projected from the kidney all the way to the 
exterior of the urethra. Silicone and polyurethane became 
then materials of choice because they reduced encrusta-
tion5. Ureteral stents started to evolve to allow endoscopic 
placement in 19676. Nowadays ureteral stents are commonly 
used to resolve ureteral obstruction and are both used for 
temporary and long-term ureteral stenting. Patients with 
ureteral stents may have problems such as pain, discomfort, 
infection, encrustation, haematuria, dislocation or urinary 
symptoms such as frequency and urgency.  

Despite the high prevalence of stent-related symptoms 
(SRS) and a large body of research into them, the exact 
cause of stent pain and irritative voiding symptoms remains 
unknown. Joshi et al. reported that 78% of patients with 
double-J ureteral stents had disturbing urinary symptoms. 
More than 80% had pain that affected their daily lives, 58% 
reported reduced work performance, and 32% reported 
sexual dysfunction7. 

Stent-related flank pain and renal colic may be second-
ary to reflux of urine through the stent during voiding. 
Intravesical pressure increases with detrusor contraction 
transmitting this increased pressure to the renal collecting 
system as well and ultimately resulting in flank pain. The 
main stent-related irritative symptoms are caused by the 
presence of the pigtail in the bladder2,8. With activity and 
detrusor contraction, there is also movement of the stent 
inside the urinary tract, in particular in the bladder. Some 
studies have shown that stents move as much as 2.5 cm 
with normal daytime activity6,9 and the contact with the 
vesical mucosa may cause haematuria and pain.  

Indeed, the tolerability of a stent is related to its length, 
position and diameter; for this reason, it is important to 
analyse some selection criteria before choosing the stent. 
Encrustation of ureteral stent is another frequent problem 
that can lead to severe complications. Encrustations on 
stents are caused by the crystallization of urinary salts, 
predominantly calcium oxalate10. Patients with a high 
excretion of salt-forming ions tend to have a higher depo-
sition of crystals on urological implants. This process can 
occur in a sterile environment without significant bacterial 

presence. However, if bacteria are present, this process 
promotes their adhesion, persistence and multiplication11,12. 
Encrustation of ureteral stent can also activate inflamma-
tory pathway with a worsening of pain and other irritative 
symptoms6. In patients with stent placed for urolithiasis, 
literature describes 26.8% of encrusted stents at less than 
6 weeks, and 75.9% at more than 12 weeks13. Despite 
the use of a variety of materials with different physical 
characteristics, none of them are completely resistant to 
crystal deposition and eventual encrustation14. However, 
long indwelling times in non-stone patients with durations 
beyond 6 months or even 12 months and more appear to 
be still requested and are relatively well supported by this 
population with a lower risk rate of encrustation15. 

Current generation of stents is composed of polymeric 
materials to improve stability and reduce encrustation5. 
Many of these include polyurethane, with or without an 
outer layer coating. Modern polymeric stents aim to improve 
biocompatibility, biodurability, ease of insertion and retriev-
al, duration of effective dwell time, and cost, all the while 
remaining radiopaque. Polymers tend to be inert, although 
they are often approved for up to 12 months of dwell time. 
Tunney et al. demonstrated that silicone and polyurethane 
have a higher resistance to encrustation compared to other 
materials, after 2 weeks of stent placement16. Polyurethane 
is a third-generation polymer which is largely used and 
remains undisputed for its remarkable properties17. 

To assess tolerability and impact on quality of life after 
Yellow-Star stent placement, we used USSQ (Ureteral 
Stent Symptom Questionnaire). The USSQ is a validate 
questionnaire introduced by Joshi et al. in 200318 which 
has got good evaluative and discriminant properties, that 
make it a valid outcome measure.  

In our urological activity more than 90% of patients are 
treated with Yellow-Star stents. Thanks to the used Hybrid-
PRO material, these stents seem to have a low inflammatory 
effect: stents appear stiff at insertion and then become 
very soft at the temperature of the body (37°C), likely to 
reduce discomfort and stent-related symptoms. In addi-
tion, Yellow-Star stents also present a smooth surface, 
prone to reduce encrustation, and the coating made of 
phosphorylcholine further reduces this phenomenon as 
well as bacterial adhesion19. In our practice, encrustation 
is very rare even for long indwelling times.

The patient described in this case report, but also many of 
our patients treated with PC-coated stents from Urotech®, 
reported a good tolerability and our clinical practice shows 
a good performance in treating ureteral obstructions, with 
a low impact on the quality of life.



Conclusion 
During the last decades, ureteral stents have been widely 
used as a mean for temporary or permanent drainage of 
the upper urinary tract. Silicone and polyurethane stents 
are nowadays frequently used. In our experience, polyu-
rethane stents coated with phosphorylcholine are easy to 
implant and are well tolerated with a low rate of irritative 

symptoms, pain, and complications such as encrustation. 
Also, the impact on quality of life is limited. Currently, there 
is no ideal stent that does not experience complications 
and failures, and for this reason, research is still essential 
to optimize biocompatibility and decrease stent-related 
complications19,20. 

References
1.  Niu JR, Ji ZG, Rong S, Mao QZ, Fan H, He X. Ureteral Stent Fragmentation: a 

Case Report and Review of Literature. Chin Med Sci J. 2013 Jun;28(2):124-6  

2.  Bostanci Y, Mercimek MN, Gulsen M, Ozden E, Yakupoglu YK, Sarikaya S. 
Clinical Effectiveness of Single Pigtail Suture Stent on Patient Comfort: a Dou-
ble-Blind Prospective Randomized Trial. J Laparoendosc Adv Surg Tech A. 2020 
Nov;30(11):1183-1188 

3.  Warren KS, McFarlane J. The Bosniak classification of renal cystic masses. BJU 
Int 2005 May; 95(7):939-42

4.  Silverman SG, Pedrosa I, Ellis JH, Hindman NM, Schieda N, Smith AD, Remer 
EM, Shinagare AB, Curci NE, Raman SS, Wells SA, Kaffenberger SD, Wang ZJ, 
Chandarana H, Davenport MS, Bosniak. Classification of Cystic Renal Masses, 
Version 2019: An Update Proposal and Needs Assessment. Radiology. 2019 
Aug;292(2):475-488

5.  Forbes C, Scotland KB, Lange D, Chew BH.  Innovations in Ureteral Stent Tech-
nology. Urol Clin North Am. 2019 May;46(2):245-255 

6.  Koprowski C, Kim C, Modi PK, Elsamra SE. Ureteral Stent-Associated Pain: A 
Review. J Endourol. 2016 Jul;30(7):744-53.

7.  Joshi HB, Stainthorpe A, MacDonagh RP, Keeley FX, Jr.,Timoney AG, Barry MJ. 
Indwelling ureteral stents: evaluation of symptoms, quality of life and utility. J Urol 
2003;169:1065–1069. 

8.  Inn FX, Ahmed N, Hou LG, Abidin ZAZ, Yi LL, Zainuddin ZM. Intravesical stent 
position as a predictor of quality of life in patients with indwelling ureteral stent. Int 
Urol Nephrol. 2019 Nov;51(11):1949-1953 

9.  Fischer KM, Louie M, Mucksavage P.  Ureteral Stent Discomfort and Its Manage-
ment. Curr Urol Rep. 2018 Jun 11;19(8):64 

10.  Grases F, Söhnel O, Costa-Bauzá A, Ramis M, Wang Z. Study on concretions 
developed around urinary catheters and mechanisms of renal calculi develop-
ment. Nephron, 2001. 88(4): 320-8. 

11.  Denstedt JD, Wollin TA, Reid G, Biomaterials used in urology: current issues of 
biocompatibility, infection, and encrustation. J Endourol. 1998.12(6): p. 493-500. 

12.  Kram W, Buchholz N, Hakenberg OW. Ureteral stent encrustation: Pathophysio-
logy. Arch Esp Urol. 2016 Oct;69(8):485-493 



UROTECH GmbH
Medi-Globe-Strasse 1-5
D-83101 Rohrdorf/Achenmühle
Phone: +49 (0) 8032 973-210
Fax: +49 (0) 8032 973-211
Email: info@urotech.com
www.urovision-urotech.com

13.  Kawahara, T. et al. Ureteral stent encrustation, incrustation, and coloring: morbi-
dity related related to indwelling times. Journal of endourology. 2012 Feb 26(2), 
178-182.

14.  Lange D, Bidnur S, Hoag N, Chew BH.  Ureteral stent-associated complications: 
where we are and where we are going.  Nat Rev Urol. 2015 Jan;12(1):17-25.  

15.  Legrand F, Saussez T, Ruffion A, Celia A, Djouhri F, Musi G, Kalakech S, Des-
riac I, Roumeguère T. Double Loop Ureteral Stent Encrustation according to 
Indwelling Time: Results of a European Multicentric Study. J Endourol. 2021 
Jan;35(1):84-90 

16.  Tunney MM, Keane PF, Jones DS, Gorman SP. Comparative assessment of ure-
teral stent biomaterial encrustation. Biomaterials. 1996;17(15):1541–6.  

17.  Venkatesan N, Shroff S, Jayachandran K, Doble M.  Polymers as ureteral stents. 
J Endourol. 2010 Feb;24(2):191-8.  

18.  Joshi HB, Newns N, Stainthorpe A, MacDonagh RP, Keeley FX Jr, Timoney AG., 
Ureteral stent symptom questionnaire: development and validation of a multidi-
mensional quality of life measure., .J Urol. 2003 Mar;169(3):1060-4  

19.  Yifu Qian, Jing Zhao, Long Liu, Hao Hu, Bo Wang, and Hongyu Zhang. Bioin-
spired Phosphorylcholine Coating for Surface Functionalization of Interventional 
Biomedical Implants with Bacterial Resistance and Anti-Encrustation Properties. 
Langmuir 2022, 38, 11, 3597–3606

20.  Beiko DT, Knudsen BE, Denstedt JD.  Advances in ureteral stent design.  J En-
dourol. 2003 May;17(4):195-9 17

21.  Chew BH, Lange D. Advances in ureteral stent development. Curr Opin Urol. 
2016 May;26(3):277-82

UROTECH GmbH is a company of the Medi-Globe-Group. For indications, contraindications, warnings 
and precautions, please refer to the product instructions for use. ©2023 UROTECH. CL-0000.EN.v1-0123


