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Indications, Complications and Side 
Effects of Ureteral Stents

Daniel Pérez-Fentes, Javier Aranda-Pérez, Julia E. de la Cruz, 
and Federico Soria

1 � Indications of Polymeric Double J Stents

Double J stents are used in a wide variety of scenarios, which we will divide into 
two groups of indications for didactic purposes: prophylactic and therapeutic.

1.1 � Prophylactic Indications

The insertion of a double J stent can prevent the advent of perioperative complica-
tions in specific procedures involving the upper urinary tract. These interventions 
are mainly focused on urinary stone management, followed by reconstructive 
procedures.
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1.1.1 � Stone Interventional Treatment

Stents can be placed either before or after stone treatment interventions, for differ-
ent reasons. Overall, they aim at minimizing the risk of obstruction due to frag-
ments, blood clots or edema after ureteral manipulation [1].

Prior to shock wave lithotripsy (SWL), ureteral stents try to prevent ureteral 
obstruction secondary to the passage of stone fragments or the formation of a stein-
strasse after the treatment. Although very common in the past, it has been demon-
strated that this practice doesn’t increase the stone free and auxiliary treatment 
rates. Stenting is generally recommended for stones larger than 1.5–2 cm in diam-
eter, since SWL in these situations will generate more fragments possibly leading to 
ureteral obstruction. Currently, these stone burdens are more efficiently treated by 
flexible ureteroscopy or miniaturized percutaneous surgery, in which a preoperative 
stent is not usually required. However, whenever SWL is the treatment of choice in 
these cases, double J stenting and its morbidity should be discussed with the patients, 
as well as the probable need for further lithotripsy sessions [2–6].

Prior to ureteroscopy or retrograde intrarenal surgery, the use of a double J stent 
aims at creating a passive dilation of the ureter that eases the insertion of the ure-
teroscope or the ureteral access sheath [7].

This maneuver was very common in the past due to the size of the ureteroscopes 
available, since not all the ureters admitted such large calibers of endoscopes or 
ureteral access sheaths. There are data in the literature that show that pre-stenting 
should lead to better stone-free rates and lessen the incidence of complications, but 
this finding is mainly based on retrospective studies and is therefore controver-
sial [8–11].

Besides these data, primarily from old series, our opinion and that of the urologi-
cal guidelines is that with the current armamentarium preoperative stenting should 
not be systematically recommended. However, placing a double J is advised when 
the access sheath or the ureteroscope does not go up smoothly into the ureter, in 
order to create a passive dilation which should allow the passage of these instru-
ments in 1–2 weeks [12, 13].

Post ureteroscopy, be it semirigid or flexible, the use of double J is not routinely 
recommended, and the stenting decision must be analyzed individually. Clinicians 
must weigh up the risk of readmission when not leaving a stent against the morbid-
ity of bearing it. Overall, stenting should be mandatory when there is ureteral dam-
age, high risk of obstruction due to edema, fragments or blood clots, when an 
infective complication occurs or is likely to happen in the postoperative period, as 
well as in all doubtful cases [14–19].

Besides these recommendations, many groups place double J stents following 
ureteroscopy in the majority of cases, with considerable differences across countries 
[20]. In general, when a ureteral access sheath is used, many authors recommend 
leaving a double J stent at the end of the procedure, due to the considerable inci-
dence of ureteral wall lesions found as a result of the insertion of these sheaths [21]. 
Therefore, it is advisable to endoscopically review the ureter after these procedures 
to have more information regarding the urothelium status before the decision to 
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stent [22]. Nevertheless, there is a randomized trial showing that omitting the stent 
in these cases should be safe and feasible, mainly if the patient has been pre-stented 
[22, 23].

There are no solid data on the ideal indwelling time, but the vast majority of 
groups advocate for 1–2 weeks. In some situations, leaving a ureteral stent over-
night or a double J on strings for 2–3 days are reasonable alternatives that can lessen 
the morbidity of bearing a stent for 2 weeks or longer [24–26].

Post percutaneous surgery, the use of double J has been increased in the last years 
due to the more frequent practice of tubeless surgeries. The decision of leaving a 
double J after these procedures instead of performing a totally tubeless surgery is 
mainly based on the surgeon’s experience, the characteristics of the case and patient 
preferences. In this regard, some patients will opt for a percutaneous approach 
instead of a retrograde surgery in order not to bear a ureteral stent and its symptoms. 
When endoscopic combined intrarenal surgery is performed, the stenting decision 
follows the same principles as those previously detailed for ureteroscopic proce-
dures [27].

1.1.2 � Renal Transplantation

Ureteral stenting after renal transplantation should contribute for a watertight 
uretero-neocystostomy, preventing or minimizing urinary leakage that might lead to 
stricture [28]. A meta-analysis including five randomized controlled trials demon-
strated that stented anastomoses have lower complication rates [29].

Due to the characteristics of the ureter in this indication, the length of the cath-
eter used must be considerably shorter. Again, there is no optimal timing for stent 
removal after transplantation, being 2–4 weeks of indwelling time in the majority of 
series [30].

1.1.3 � Reconstructive Surgery of the Upper Urinary Tract

Pyeloplasty, endopyelotomy, pyelolitectomy, ureteral stricture repair, ureteral 
trauma repair, etc.

Once more, the objective of the ureteral stent is to help in the healing process of 
the urinary tract, serving as a scaffold and preventing urinary leaks. In these indica-
tions, stents are traditionally removed after 4 weeks, although this dwelling time 
may be shortened reducing infection risk and morbidity to the patient [31, 32].

1.1.4 � Non-urological Procedures Involving Ureteral Dissection

Placing a ureteral stent (either open-end straight or double J) before specific abdom-
inal surgeries where a complex ureteral dissection is suspected makes it easier to 
identify the ureter during these maneuvers and may prevent accidental injuries. The 
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pros and cons of this endoscopic intervention should be discussed with the patients. 
When the ureter has not been damaged during the surgery, these stents can be imme-
diately removed or left overnight [33–35].

1.2 � Therapeutic Indications

The insertion of a double J ureteral stent aims to drain an obstructed or damaged 
upper urinary tract.

1.2.1 � Decompression of an Obstructed Collecting System

This is the most frequent indication for double J stenting, which needs to be per-
formed in the emergency context or on a scheduled basis, depending on the severity 
of the case. Urinary drainage must be promptly performed in all cases of obstruction 
with sepsis, acute renal insufficiency or anuria due to bilateral obstruction or in soli-
tary kidneys, as well as when there is uncontrollable pain. In some groups, percuta-
neous nephrostomy is preferred in infective situations, although to date there is no 
data to demonstrate which of these two drainage options is superior [36–38].

1.2.2 � Conservative Treatment of Upper Urinary Tract Trauma

Depending on the severity of the damage, these injuries can be conservatively man-
aged with a double J. Stenting provides canalization, reduces urinary leakage and 
might decrease the risk of strictures. In this scenario, bladder catheterization is 
advised to prevent backflow of urine through the double J ureteral stent into the 
upper tract [39, 40].

2 � Ureteral Stents Complications

2.1 � Intraoperative

2.1.1 � Failure of Endoscopic Ureteral Stenting

On some occasions, it is not possible retrograde drainage of the upper urinary tract. 
It may be due to intrinsic cause (urothelial neoplasms) or extrinsic compression 
such us retroperitoneal fibrosis or tumours of the abdominopelvic area. It is 
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necessary to treat it (especially if chemotherapy is required). Accordingly, the first 
treatment option is placing a retrograde ureteral stent However, the rate of stent 
failure is high, with a range failure rate between 12.2% and 34.6%. Guachetá-
Bomba et al. found that cystoscopies result such as the bladder invasion or defor-
mity of the trigone or the age >65 years old are negative factors when attempting an 
endoscopic urinary drainage [41]. Therefore, it should be considered percutaneous 
nephrostomy, whether retrograde drainage is not achieved, in order to maintain 
renal function until obstruction cause is resolved (Figs. 1, 2, 3, and 4).

Fig. 1  Ureteral orifice 
stricture

Fig. 2  Ureteral orifice 
balloon dilatation

Indications, Complications and Side Effects of Ureteral Stents



10

Fig. 3  Ureteral orifice 
involvement by urothelial 
carcinoma

Fig. 4  Transurethral 
resection of bladder tumor 
in ureteral orifice

2.1.2 � Ureteral Erosion or Perforation

It’s a rarest complication of ureteral stent placement. The stent placement should be 
carefully. It is recommended to previously perform a retrograde pyelography, thus 
opacifying the upper urinary tract. Special care should be taken in cases of almost 
complete obstruction of the ureter where the passage of the stent can be complex 
and the ureteral wall more fragile. If observe any resistance during its progression, 
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never use force, but observe what’s happening on the fluoroscopy assessment. If 
find urinary leak or extravasation, it means ureteral injury. The stenting should be 
enough to solve the complication, allowing the ureter to heal around the stent, like 
an internal scaffold.

2.1.3 � Stent Malposition

Malposition of a stent is defined as an incorrect position relative to initial placement 
[42]. A badly placed stent may be in a sub-pyelic position, if the proximal end does 
not reach the renal pelvis, and in a supravesical position when the distal end is can 
be found in the ureter. The causes of this complication are mainly due to the place-
ment technique, both endoscopy or fluroscopy placement. This is the reason that it 
is so important to check the correct location of the stent after it has been placed. An 
appropriate length is important to avoid this complication.

2.2 � Early Complications (2–4 Weeks)

2.2.1 � Stent Discomfort

Pain associated with ureteral stents is one of the most common symptoms in patients, 
with an up to 80% rate of incidence [43]. This pain can be triggered by several rea-
sons: vesicoureteral reflux causing an upward increase in intra-ureteral pressure, 
related to flank pain; ureteral spasms mainly associated with the distal ureter; and 
irritation of the bladder mucosa associated with the presence of a bladder foreign 
body [44]. However, it should be highlighted that the etiology of the pain remains 
unknown to date.

Mainly, it is related to two separate regions in which pain is reported by patients. 
Up to 60–77% of patients describe the manifestation of flank pain, which is primar-
ily but not exclusively associated with micturition and VUR caused by the stent. The 
incidence of suprapubic pain, with up to 38%, is associated with adverse effects at 
this level related to bladder pigtail and irritation of the bladder trigone [45].

2.2.2 � Vesicoureteral Reflux

The UVJ (ureterovesical junction) is a fundamental structure that protects the upper 
urinary tract from intermittent high pressures in the bladder. The UVJ allows, 
through its transient opening, the passage of urine into the bladder and prevents 
retrograde flow into the kidneys during the micturition. A number of factors are 
involved in the proper working of this anti-reflux mechanism: an appropriate length 
of intravesical ureter, an oblique angle of insertion of the ureter into the bladder and 
proper smooth muscle and extracellular matrix development, able to compress the 
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ureteral orifice. Any abnormality in these features leads to retrograde flow of urine 
or VUR [46].

Vesicoureteral reflux is one of the most important drawbacks in ureteral stenting. 
This side effect usually appears during the voiding phase of micturition, when the 
pressure in the bladder increases and the stent, leaving an open communication 
between the bladder and the ureter, causes the urine to retrograde flow of urine [47].

Regarding the overall VUR rate in stented patients, it’s 62–76%, with 80% dur-
ing the voiding phase compared to 63% during the filling phase [48, 49].

In order to avoid this side effect there have been advances in stent design such as 
the one with anti-reflux valve, the most widely used. This stent is composed by a 
standard stent in which the bladder end adds a bag that encompasses the distal end 
of the stent. Therefore, this kind of stent just blocks the reflux that rises through the 
internal channel nor the one that can be produced around stent, the periprosthetic 
flow. Ecke et al. compare this stent with the standard ureteral stent and conclude that 
reduce the side effects of stents, improving quality of life, as well as being cost-
effective [50]. There have been other inventions that have also incorporated a valve 
at the bladder end in order to prevent ureteral reflux such as McMahon et al. and 
Ramachandra et al. [51, 52].

2.2.3 � Ureteral Smooth Muscle Spasm

A ureteral stent in the upper urinary tract, in addition to changing the dynamics of 
urinary flow, also has an impact on ureteral myogenic activity [53]. The increase in 
pressure that occurs is responded to by an increase in ureteral peristalsis during the 
first few hours and during this period, spasms of the smooth muscle layer of the 
ureter [54]. These smooth muscle spasms are triggered by the stimulation of 
α1-adrenergic receptors, present at the ureteral and trigone-bladder level, which 
causes these contractions [55]. These contractions are more important at the level of 
the ureterovesical junction and distal ureter, corresponding to the higher density of 
nerve tissue concentrated in the adventitia and smooth muscle layer in these two 
regions [56].

2.2.4 � Lower Urinary Tract Symptoms

Lower urinary tract symptom’s (LUTS) are frequent and are clearly attributed to 
bladder urothelium irritation by a vesical stent end which triggers inflammation and 
overactivity of the bladder detrusor [57]. LUTS are classified into filling symptoms, 
emptying symptoms and post-mictional symptoms [58].

In a prospective analysis of the prevalence of symptoms, tolerability and com-
plications of the ureteral stent and its impact on quality of life. Patients completed 
two questionnaires before stent placement, 7 days after placement, and 14 days 
after removal. The results concluded that 7 days after stent placement, patients 
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experienced a significant increase symptom in terms of urinary frequency, dysuria, 
suprapubic pain, urgency and macroscopic hematuria, and a considerably lower 
quality of life. Alpha blockers, anticholinergics or beta-3 adrenergic agonists can 
be used to reduce the incidence of stent associated symptoms. Another strategy to 
achieve a decrease in associated symptoms is prevention: a smaller stent diameter 
and a proper stent length in order avoid distal loop crossed the bladder mid-
line [59].

2.3 � Late Complications (>2–4 Weeks)

2.3.1 � Urinary Tract Infection (UTI)

Bacterial colonisation of the stents, with an overall rate of 42–90%, is a significant 
drawback, leading to biofilm formation and the development of bacteriuria and UTI 
[60]. European Association of Urology recommends, it is indicated prophylactic 
antibiotics either trimethoprim, trimethoprim-sulphamethoxazole, cephalosporin 
group 2 or 3 or aminopenicillin plus a beta-lactamase inhibitor, before the place-
ment of a ureteral stent in order to prevent urinary tract infections, but, unfortu-
nately, they are not enough [61]. It has been reported that colonisation occurs as 
early as 24 h after stent insertion, but it is not meant to cause infection [62]. The 
most common organisms isolated from stents are E. coli, Pseudomonas aeruginosa, 
Staphylococcus spp., and Enterococcus spp. [63]. Kris R et al. found that only about 
25% of colonised ureteral stents are associated with positive urine cultures. They 
also demonstrated that dwell time of the stent is the strongest predictor of clinical 
urinary tract infection [64].

This susceptibility of stents to bacterial colonisation promotes the development 
of UTIs, which in some cases can trigger significant complications such as acute 
pyelonephritis, bacteriuria and renal failure [65]. A gender-related increased risk of 
stent colonisation has been observed, with a clear higher risk in women than in men, 
but with no gender-related risk in the appearance of UTIs [66].

To prevent biofilm formation on stents, there have been some innovations such 
us, coating of polyhydrogel poly (N,N-dimethylacrylamide) (PDMAA) with anti-
fouling and protein repellent properties has been used by Szell et al. In vitro studies 
showed a five-fold decrease of bacterial load on the stent surface [67]. Unfortunately, 
after promising in vitro results, the human studies have not confirmed these results.

2.3.2 � Stent Migration

Stent migration can occur as the ureter is a dynamic organ due to peristalsis. The 
precise risk factors for stent migration remain to be defined, but an appropriate 
selection of the stent size is not only necessary to palliate the patients’ symptoms, 
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Fig. 5  Ureteral stent 
migration

but also to avoid migration [68]. Despite the self-retentive design of the CDJ and 
appropriate placement, distal migration into the bladder or pelvic migration is a 
complication with an incidence of up to 9.5% [69] . Furthermore, biomaterials with 
low friction, such as silicones and hydrophilic coatings, will promote this event 
[52]. It has been recognised that polyurethane stents have better shape memory and 
can conform to the urinary tract when compared to silicone stents, decreasing the 
rate of ureteral stent migration [52] (Fig. 5).

2.3.3 � Fragmentation and Breakage

Stent fracture is a very rare complication. It can be caused by mechanical stress, 
particularly through the lateral orifices, and by a decrease in tensile strength due 
to depolymerisation that can develop in long-term stenting. Interaction with the 
urine and extensive inflammatory reaction may promote fragmentation. The rate 
of ureteral stent fragmentation ranges between 0.3% and 10% [70]. The other 
factor related with stent fragmentation is stent material. Silicone stents may be 
more advantageous than polyethylene stents for the lower risk of fragmenta-
tion [70].
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2.3.4 � Forgotten Double-J Stent and Encrustation

The encrustation of forgotten stents is a serious problem due to recurrent urinary 
tract infections, hematuria, urinary tract obstructions, and renal failure. Similarly, to 
stent bacterial colonization, stent encrustation increases with stent duration. The 
aetiology of encrustation is multifactorial [71]: urine composition, stent material, 
surface properties, stent design, dwell time, urinary pH, urine flow dynamics and 
bacterial urease. The complexity of the encrustation process is clear, nowadays none 
of the biomaterials used are resistant to crystal deposition [72].

The definition of a forgotten stent is a device that remains in place for longer than 
the prescribed time without any medical monitoring. The reasons behind this com-
plication can be attributed to inadequate counselling by the treating doctor and poor 
compliance of the patient (Figs. 6 and 7).

In a retrospective analysis for a period of 6 years by Adanaur et al., the mean 
indwelling time was 22.6 months (6–144 months). Of 54 patients, urolithiasis was 
the indication for stenting in 45 (83.3%) [73].

There have been some innovations to elude this complication such us the biode-
gradable ureteral stent. F Soria et al. designed a biodegradable antireflux stent that 
avoids vesicoureteral reflux and bladder trigone irritation as well as the forgotten 

Fig. 6  X ray image. 
Ureteral stent encrustation
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Fig. 7  Cystoscopic view. 
Bladder end ureteral stent 
encrustation. Laser 
Cystolithotripsy

stent syndrome. There was no ureteral obstruction due to degraded stent fragments 
in their experimental assessment. Consequently, morbidity secondary to ureteral 
stents might be reduced with intraureteral biodegradable stents [74].

2.3.5 � Ureteral Stent Obstruction

Obstruction increases with stent dwell time and not stent size. Causes of obstruction 
are due to increased debris deposition, crystals deposited on the stent surface, as 
well as blood clots due to haematuria. The diagnosis is usually made by deteriora-
tion of renal function, renal fossa pain or worsening of hydronephrosis. It can be 
solved by replacement of the stent [75].
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