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Ureteral Stents. Impact on Patient’s 
Quality of Life

M. Bargues-Balanzá, G. Ordaz-Jurado, A. Budía-Alba, 
and F. Boronat-Tormo

1  Introduction

The ureteral stent is a tubular device with multiple lateral holes that is placed inside 
the ureter to prevent or treat an obstruction in order to ensure the permeability of the 
urinary tract. In 1967, Zimskind et al. [1] described the endoscopic placement of the 
first permanent ureteral stents. Subsequently, Finney et al. [2] improved the shape of 
the device by describing the double J stent (DJS).

Its main indications are unblocking the upper urinary tract of both extrinsic and 
intrinsic causes, allowing healing after a urinary anastomosis or ureteral trauma and 
as prevention of obstruction after endourological techniques or iatrogenic ureteral 
injury [3, 4].

With the endourological techniques increase, their routine use has raised. Its 
placement prior to ureterorenoscopy (URS) is not generally necessary, although 
some studies report a better stone-free rate and fewer intraoperative complications 
[5, 6]. Randomized prospective trials have found that routine stenting after uncom-
plicated URS (complete stone removal) is not necessary; stenting might be associ-
ated with higher post-operative morbidity and costs [7–10].

Although in the first published scientific literature, no side effects associated 
with its use were described, Pollard and Macfarlane [11] in 1988 presented the first 
series that describes the morbidity associated with ureteral stents, with a decrease in 
quality of life in 80% of patients and 90% of urinary symptoms associated with the 
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stent (SRS). Subsequent studies confirmed similar morbidity rates [12, 13], con-
firming the side effects associated with its use.

The objective of this chapter is to evaluate the impact on the quality of life of 
patients with ureteral stents.

2  Symptoms Related to Ureteral Stents

The main symptoms related to urinary stents are:

2.1  Lower Urinary Tract

Storage symptoms of the lower urinary tract are the most prevalent ones in patients 
with ureteral stents and that cause the greatest loss of quality of life. They are related 
to the bladder mucosa irritation, produced by mechanical scratching of the stent 
and, it has been related to the spasmodic contractions of the ureter produced by the 
presence of an inner foreign body. There are also factors related to the type of stent 
selected:

Ureteral stent length: A published randomized clinical trial [14] confirmed that 
urgency and dysuria were common with longer stents and negatively affected the 
patients’ quality of life. Along the same lines, Taguchi et al. [15] and Al-kandari 
[16] also found greater urgency, dysuria, as well as a worse quality of life in 
patients with ureteral stents that crossed the bladder midline. The gold standard 
for measuring the required stent length remains the insertion of a graduated ure-
teral catheter, measuring the distance between ureteropelvic junction (UPJ) and 
ureterovesical junction (UVJ) [17]. Lee at al [18] correlated the length of the stent 
with the height of the patient. On the other hand, Ho et al. [19] proposed a math-
ematical formula (length = 0.125 × body height + 0.5 cm) to calculate the length 
of the stent.

Calibre of urinary stents: Another aspect evaluated, is whether the thickness of 
the ureteral stent can influence the worsening of symptoms and the deterioration of 
the patient’s quality of life. Candela et al. [20] compared stent diameter and compo-
sition with patient symptoms occurring from stent placed for a variety of reasons. 
They did not find a difference in terms of patient tolerance. Erturk et al. [21] per-
formed a study comparing pain and storage urinary symptoms in patients undergo-
ing stent positioning of different sizes after ureteroscopy. They showed no 
differences between the studied groups. Similarly Chandhoke et al. [22] in a study 
conducted with patients having shock wave lithotripsy (SWL) noted no significant 
differences in terms of pain and irritation using stents of two different diameters. 
Along the same lines, Damiano et al. [23] found no differences between stents of 
different diameters, but they did reflect a higher frequency of migration in those 
with a smaller diameter.
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Distal coil shape: As the distal coil of the stent is hypothesized to be in part 
responsible for SRS, several design alterations have been proposed to reduce SRS. A 
loop, a tail and a simple suture in several trials have replaced the conventional distal 
coil [24].

Stent composition: The stent composition can influence symptoms depending on 
its biocompatibility and the tissue reaction. Currently used biomaterials for stent 
construction are synthetic polymers or (proprietary) copolymers such as silicone, 
polyethylene, polyurethane, C-Flex®, Silitek®, Pellethane®, Vertex® and Percuflex™ 
[24]. The most biocompatible material is silicone, but its high coefficient of friction 
can make stent insertion difficult [25]. Scarneciu et al. [26] used the Flanagan life 
scale (QOLS) as a tool for evaluating quality of life with different stent materials 
(40.98% aliphatic polyurethane, hydrophilic polyurethane coating (20.72%), carbo-
thane (17.82%).), silicon (20.46%). None of the materials proved to be superior in 
terms of symptomatology.

2.2  Pain

Pain is one of the symptoms that occurs in up to 80% of patients, predominantly in 
the lower back associated with urination. Intravesical pressure increases with detru-
sor contraction and this pressure increase can be transmitted by reflux to the renal 
unit, triggering flank pain [27]. Suprapubic pain can result from local bladder irrita-
tion by the distal coil or as a secondary sign of associated complication such as 
encrustation or infection [14]. Different stents have been designed with anti-reflux 
mechanisms to reduce the pain associated with reflux; at the distal end of the stent, 
a valve mechanism allows drainage of the kidney but closes with increasing intra-
vesical pressure [28]. Ritter et al. [29] compared the antireflux stent with a conven-
tional stent, without finding significant differences, probably due to a small sample 
size (29 patients). However, Ecke et al. [30] reached a significantly lower complica-
tion rate and higher acceptance rate with an antirefluxive stent. Although many 
promising designs have been developed, these have not entered routine clinical 
practice yet [24] (Fig. 1).

Fig. 1 Encrustations on 
stent
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2.3  Urinary Tract Infection

Patients with ureteral stents are prone to urinary tract infection. Therefore, antibiot-
ics should be administered prophylactically before stent placement and removal 
[31]. The ureteral stent acts as a foreign body and therefore bacteria often colonize 
them, usually within the first 2 weeks after stent placement.

Colonization rates of the ureteral stent are 100% in patients with permanent 
stents and 69.3% in patients with temporary stents [32, 33]. However, long-term 
therapy does not provide benefit in patients with asymptomatic bacteriuria. 
Additionally, diabetes mellitus, chronic renal failure and pregnancy were associated 
with a higher risk of stent related bacteriuria [34]. Biofilm formation on the stent 
surface has been implicated as an important step in the process of stent associated 
UTI, stent encrustation and SRS. The impact of biofilms on stent morbidity has 
been discussed controversially [35]. Within this biofilm, microorganisms are pro-
tected from host defences and antibiotics, which may lead to an accelerated devel-
opment of antibiotic resistance.

Coatings have been proven to prevent or reduce biofilm formation to a clinically 
relevant extent [36]. The associated symptoms of long-lasting DJS and the influence 
of biofilm formation have also been evaluated. Biofilm formation on ureteral stents 
does not seem to be the relevant driver of symptoms. Long-term Double-J stenting 
provides a valuable treatment option, if stent-associated symptoms are low during 
the initial indwelling period. Thus, symptoms remain stable over the long-term 
course and the majority of patients are satisfied with the treatment [37].

The indwelling time is the most important risk factor for encrustation [24], that 
can make it difficult or impossible to remove it. The encrustation and cellular adher-
ence, which, in turn, promotes urinary tract infection, can induce impaired healing 
in case of ureteral damage [38]. Cadieux et al. [39] show that although triclosan- 
eluting stents did not show a clinical benefit in terms of urine and stent cultures or 
overall case symptoms compared with controls, it resulted in decreased antibiotic 
prescription and significantly fewer symptomatic infections. Urine pH and super-
saturation also play a very important role, the incidence of embedded stent could be 
minimized by acidifying the urine and increasing urinary crystallization inhibitors. 
Torrecilla et al. [40] describe a significant decrease in encrustation in the group that 
received treatment with L-methionine and phytate compared to the control group. 
Removal of embedded ureteral stents requires careful planning to avoid 
fragmentation.

3  Assessment of the Quality of Life of Patients 
with Urinary Stents

According to the World Health Organization (WHO), QoL is described as the indi-
vidual’s perception of their life positions under the perspective of the culture and 
value system in which they are inserted, including individual goals, expectations, 
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standards and priorities [41]. Different tools have been designed to determine the 
quality of life in different settings.

The most widely used tool to assess the impact on quality of life in patients with 
ureteral stents is the Ureteral Stent Symptom Questionnaire (USSQ) specifically 
designed to obtain a psychometrically valid measure to evaluate symptoms and 
impact on quality of life of ureteral stents. It was developed and published by Joshi 
et al. [42] in 2003 as a valid instrument to evaluate the impact and compare different 
types of stent in six health domains: three specific to the stent (voiding symptoms, 
pain, additional problems) and three general aspects (general health status, work 
environment and sexual life) in 38 items.

Another widely used tool has been the International Prostate Symptom Score 
(IPSS), which is the most widely used questionnaire to quantify the symptoms 
derived from benign prostatic hyperplasia. It is not a specific to evaluate the impact 
of the stent. However, it has been widely used for this purpose, especially prior to 
the publication of the USSQ. It consists of eight questions: three filling symptoms 
questions, four emptying symptoms questions, and one quality of life question.

Other questionnaires to assess health-related quality of life (HRQoL) in the gen-
eral population are the SF-36 health questionnaire, EuroQoL 5D, and the Flanagan’s 
Quality of Life Scale. The SF-36 [43] is made up of 36 items that assesses eight 
scales: Physical function, physical role, bodily pain, general health, vitality, social 
function, emotional role, and mental health. As a limitation of the questionnaire, it 
does not include some important health aspects such as sleep disorders, cognitive 
function, family function and sexual function. Another frequently used question-
naire, the EuroQoL-5D (EQ-5D) [44] assesses five dimensions of health status: 
mobility, personal care, daily activities, pain/discomfort and anxiety/depression and 
includes the visual analog pain scale (VAS).

The use of these tools has made it possible to quantify the impact on quality of 
life produced by urinary stents.

3.1  Impact on Quality of Life in Patients of Ureteral Stent

Ureteral stent placement has a variable degree of impact across all general health 
domains. Many patients report fatigue, dependence to perform daily activities, and 
even reduce their social life while presenting symptoms associated with the stent. 
The stent can also lead to a worsening in the quality of sleep and the appearance of 
anxiety [45].

Studies that have used the USSQ questionnaire have shown that patients with 
ureteral stents present an increase in LUTS with a significantly reduced quality of 
life on the scales of body pain, perception of general health, mental health, social 
functioning and physical functioning.

There is some controversy regarding stent tolerance based on the age of the 
patient. Irani et al. observed that stents are less well tolerated by younger patients 
[46]. However, Joshi et  al. [12] did not observe any correlation between urinary 
symptoms and the age of the patients [47].
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The fall in the sexual sphere has an important impact on the quality of life. The 
use of DJS can produce various symptoms within the sexual sphere such as pain 
during sexual intercourse, dyspareunia, ejaculodynia, erectile dysfunction or 
decreased libido among others. The study by Joshi et al. [12] revealed that 35% of 
sexually active patients had pain during sexual intercourse. Sexual health, although 
affected by stents, might have been perceived as a lesser problem. It seems not a 
major problem with short stent indwelling time (week 1) but it becomes important 
as the stent endures. The impact of stents was not only related to the pain during 
sexual activity, but also appeared to be affecting overall sexual satisfaction.

Other studies such as that of Leibovici et al. [48], described that 62.6% of 
sexually active patients had pain during intercourse (32% men), ejaculodynia 
(46%), dyspareunia (62%), erectile dysfunction (20%), decreased libido (38% 
men and 66% women) and fear that intercourse would be harmful to the DJS 
(54% women). Globally, women presented more problems than men did. A 
meta-analysis carried out by Lu et  al. [49] in which five prospective studies 
were included, to analyse sexual health after an endourological procedure or 
stent, showed that in patients without a double-J stent, the change in sexual 
function after endourological procedures was not significant in men nor women. 
However, in patients with indwelling double-J stent, sexual function scores sig-
nificantly declined after the procedure in both men and women. One study 
reported that sexual deterioration in women recovered 1  month after stent 
removal [50]. In another study, the IIEF score remained unchanged on the tenth 
day after stent removal when compared with the preoperative baseline value 
[51]. These results suggest that sexual function was impaired after employing a 
stent but recovered soon following stent removal.

On the other hand, Zhu et al. [52] and Giannarini et al. [53] showed impairment 
in sexual health in patients compared to that in healthy individuals at 4 weeks after 
stent placement. By contrast, some studies showed no significant difference when 
comparing sexual health at the fourth week after placement with the fourth week 
after removal [54]. A slight improvement of symptoms after stent removal may 
account for these results.

The described symptoms related to the ureteral stent can be the cause of sick 
leave, depending on the type of work activity, with a significant impact on the pro-
ductivity of the active population [13].

Joshi et al. [12] found that 26% of patients who wore DJS for 4 weeks spent more 
than 2 days in bed (range 3–14 days) and 42% had to reduce activities by more than 
3 half days or more (4–28 half days). Similarly, the presence of the stent resulted in 
a reduction in the quality of work.

Along the same lines, Leibovici et al. [48] found that 45% of patients lost some 
days of work during the first 2 weeks after stent placement. At 30 and 45 days 
after placement, 30% and 32% respectively also lost days of work due to sick 
leave. All days off were attributed to DJS-related symptoms. Although there 
seems to be a progressive tolerance over time with less loss of workdays due to 
work leave [13].
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4  Innovations for the Improvement of Stented Patients 
Quality of Life

Informing the patient about the symptoms and the impact on quality of life prior to 
the placement of a stent can help to understand the symptoms and improve their 
perception, as described by Abt et al. [55]. However, the influence of information on 
the incidence and extent of symptoms appears limited.

Management should be focused on the prevention and management of symp-
toms. In this sense, research has focused on new materials and stent designs that 
would be more compatible to the physiologic properties of the urinary tract and 
medications that can ameliorate the sensitivity and motor response of the bladder. 
All research efforts are focused on approaching the ideal conditions that a stent 
should meet. The ideal stent would provide adequate urinary drainage, resist migra-
tion, encrustation and bacterial colonization. It should be easy to insert and remove, 
minimize stent-related morbidity, and low cost. Resistant to compression, bio- 
durable and biocompatible.

The stent design aims to improve patient comfort, stent handling and reduce the 
incidence of urinary tract infections and encrustations. Modern science still offers 
many alternatives in order to invent the “ideal stent”. Thermo-expandable stents are 
increasingly being studied, thermo-expandable shape memory stents, stents made 
of biodegradable or bioabsorbable materials, coated stents with various substances 
as heparin, various enzymes, hydrogel, antibiotics and antifungal medication or 
anti-inflammatory medication [26].
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