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Background: The double J stents are an important part of many urological procedures, such as 
endoscopic or open surgery for retroperitoneal tumors of brosis, ureteral strictures, or treatment of 

urinary stones. A double-J stent is never without potential complications, which may range from minor in the form of hematuria, 
dysuria, frequency, ank, and suprapubic pain to major complications such as vesicoureteric reux, migration, malposition, 
encrustation, and stent fracture.  Patients were taken from the 3000 urological patients who had undergone double-J Methods:
ureteral stenting attending the Urology Department. Data regarding patients' complications were recorded as soon as a 
double-J ureteral stent was placed till it was removed.  Complications of double J ureteral stenting in the majority of  Results:
patients in our study were ank or suprapubic pain, dysuria, hematuria, and urgency, which were managed conservatively. 
Stent migration and encrustation are major complications managed by the removal of the stent.  The double J  Conclusions:
stents are a great tool for the urologist to prevent and help bypass blockage. Unfortunately, these are not without risks. As soon 
as possible, complications of the Double J stent should be assessed and treated.
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INTRODUCTION
In 1967, Zimskind et al.. rst reported that a double J (DJ) 

ureteral stent was an important endourology therapeutic tool. 

In 1976, Gibbons described the auto-retention ureteral stent, 

and after that, in 1978, Finney introduced the term “double J 

stent.". Double J stents are important components of many 

urological procedures, including endoscopic or open surgery 

of retroperitoneal tumors of brosis, ureteral strictures, or 

treatment of urinary stones [1]. The stents can also be placed 

following iatrogenic injuries of the ureter to protect and expose 

the ureter in complex abdominal and pelvic surgery [2].

A double-J (D-J) stent is a common urological procedure that is 

commonly used to prevent ureteric obstruction and stricture 

formation after urological procedures [3]. Prolonged 

indwelling of D-J stents can lead to encrustation, urinary tract 

infection (UTI), hematuria, irritative bladder symptoms, and 

stent-related problems, i.e., malposition, migration, or 

fragmentation [4].

However, although materials and design have made 

progress, some problems develop when they are used. As the 

stent is a foreign body, there may be patient discomfort, 
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bacterial colonization, hematuria, irritative voiding 

symptoms, and deposition of urine constituents. However, 

these issues have a profound impact on the therapeutic 

outcome and the patient's quality of life. Mechanical 

complications of the use of ureteral stents include stent 

occlusion, migration, breakage, and encrustation of forgotten 

stents. Although algorithms for the management of 

complications of ureteral stents have been proposed, they are 

still debated among practitioners as to which method is best 

for the management of complications of stents. Therefore, the 

aim of this study was to analyze the complications related to 

ureteral double J stents and different modalities of 

management of complications of ureteric DJ stents and their 

outcomes.

Methods
The present study evaluated 3000 procedures from 2014 to 
2022 at HMC, Alkhor, after obtaining ethical clearance from 
the Ethical Committee. Inclusion criteria: patients who had 
undergone double j stenting postoperatively by endourology, 
Exclusion criteria as patient under the age of 18 Co-existing 
renal anomalies, Correctable bleeding disorders, Patients 
with febrile urinary tract infection, patients with a single 
functioning kidney, Musculoskeletal deformities; Patients with 
ureteral stones or ureteral obstruction.

These included 2600 of the procedures that were unilateral 
and 400 that were bilateral; 53% of the patients were male and 
47% female. The cases were separated according to stenting 
duration as short-term and long-term stenting. Short-term 
stenting was considered the indwelling catheters for up to 6 
weeks, and long-term stenting was double J for longer than 6 
weeks. Using these criteria, 2800 procedures were done for 
short-term drainage. Stenting post urethroscopy for lithiasis, 
conservative treatment for upper urinary tract carcinomas, 
caliceal diverticula, endopyelotomy, or after open surgery, 
such as pyeloplasty or ureteral segmental resection, are 
represented by the procedures. The double J stent was placed 
in 58 cases before gynecological or abdominal surgery to 
avoid ureteral trauma. A complete urine examination was 
done in all the patients who complained of dysuria to rule out 
urinary tract infection. Before the removal of the stent, an X-ray 
of the kidney, ureter, and bladder (KUB) was done to look for 
stent malposition or migration, stent fracture, or stent 
encrustation. The major objective of the study was to 
enumerate and study complications of DJ ureteral stenting in 
urological patients.

Statistical Analysis
Logistic regression analysis of the risk factors for forgotten 
DJSs was done using SPSS for Windows (version 22.0; IBM 
SPSS Statistics, IBM Corporation, Chicago, IL, USA). 
Correlations between the period of time overdue and 
complications from forgotten DJSs were explored using an 
independent sample t-test. The p values of all tests were two-
sided, and p values < 0.05 were statistically signicant.

RESULTS
Stent malposition, migration, irritative bladder symptoms, 
lumbar pain, haematuria, urinary tract infections, 
encrustation, and stent fragmentation were represented as 
ureteral stent complications. We encountered complications. 
Between 2014 and 2022, we evaluated 3000 procedures. The 
cases were divided into short-term (less than 6 weeks – 2600 
procedures) and long-term stenting (more than 6 weeks – 400 
procedures) according to the stenting duration. (Tables 1& 2) 
The stenting indications for both groups were noted. The 
number of complications was 1000 in total. (Table 3) We had 
05 cases of JJ stent malposition, two cases with parenchymal 
perforation and hematoma. We considered the double J 
migration, and in 30 cases, proximal migration and in 40 
cases distal double J migrations. In 35 cases, the obstruction of 

the ureteral stent caused inefcient drainage, and irritative 
bladder symptoms were observed in 980 cases. 322 cases 
showed haematuria, and in 2 cases, a blood transfusion was 
necessary. In 29, urinary tract infection was diagnosed. In 12 
cases, stent encrustation and calcication were observed, 
and in 02 cases, stent fragmentation was observed.  Double J 
stent complications must be promptly evaluated and treated. 
The serious complications that may occur due to encrustation 
and stone formation in forgotten stents are prevented by stent 
removal and combined endourological techniques.

Table 1. Indications for Short-term Stenting.

Table 2. Indications for Long-term Stenting

Table 3. Double-J Ureteral Stent Complications.

DISCUSSION
Double J ureteral stents are a valuable tool in urological 
practice. The stent may or may not be left permanently, 
depending on the indication. Despite that, for long-term 
stenting, regular replacements are needed to avoid 
complications of long-term indwelling. For this reason, stents 
are usually replaced after 3 to 6 months [5]. The increasing use 
of indwelling ureteral stents for urine diversion, ureteral 
blockage relief, and postoperative drainage has created more 
difcult problems in their use [6]. There are no known best 
practices for this type of issue. Because the stent is not perfect, 
we have the problems of stent migration, stent blockage, 
encrustation, stent fragmentation, and stent stone formation 
[6]. Recently, different types of ureteral stents and 
biomaterials have been developed to reduce these negative 
effects. The ideal stent should be easy to insert, open the 
passage, provide enough urine ow, resist incrustation and 
infection, be chemically stable, and not have side effects. Less 
than four weeks after the insertion, early complications like 
dysuria, stomach pain, and hematuria may occur, while late 
complications such as migration, blockage, calcication, and 
urinary tract infection (UTI) may occur more than four weeks 
after the insertion [7]. 

Malpositioning
Double J malposition is an important intraoperative 
complication that is responsible for further incidents. The most 
common in our study was placement of the proximal end into 
the ureter, but we had 3 cases of placement into the 
retroperitoneum and 1 case of parenchymal perforation and 
hematoma. Renal parenchymal perforation is an uncommon 
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Indications Procedures

Post-operative 2550

Pre-ureteroscopy 350

Pregnant women 50

Prevention of ureteral trauma 05

Obstructive pyelonephritis 20

Ureteral lesions 05

Others 20

Indications Procedures

Benign extrinsic brosis 30

Malignant extrinsic brosis 10

Ureteral stenosis 05

Lithiasis 03

Other 02

Complication Total

Stent malpositioning 05 0.166%

Proximal stent migration 30 1.00%

Distal stent migration 40 1.33%

Stent obstruction 35 1.16%

Irritative bladder symptoms 980 32.66%

Lumbar pain 489 16.3%

Hematuria 322 10.73%

Urinary tract infection 29 0.96%

Encrustation and calcication 12 0.40%

Stent fragmentation 02 0.06%
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but life-threatening disease [8]. A very rare complication of 
malpositoning has been reported as intravascular migration 
of double J stent, ureter arterial stula, hemoperitoneum, and 
knotted stent [9]. 

Migration
The complication of migration of double J stents is a known 
complication, which can occur proximally into the 
pyelocaliceal system or ureter and distally towards the 
bladder. Similar to literature data, proximal double J 
migration was encountered in 30 patients (0.6–3.5% of all 
cases) in our study. 

Other authors reported the incidence of stent migration as 
5.8% [11]. The literature suggests that increased stone 
diameter and severity of hydronephrosis may help migration 
by decreasing stent attachment [12]. 

On the other hand, proximal migration occurs when the stent 
is too short for the ureter; hence, an appropriate selection of 
the stent length is recommended. 

In the series of Breau et al., proximal stent migration was 
reported in 2% of patients, which they attributed to the use of a 
stent too short for the ureter or to prolonged indwelling time. If 
the migration has occurred, stenting a ureter, they concluded 
that a longer stent should be placed [13]. Furthermore, 
placement of the proximal curl into the renal pelvis instead of 
the calyx reduces the risk of stent migration. They found that a 
double J (DJ) stent of short length, inadequate distal curl, and 
proximal curl of the DJ stent in the upper calyx, not in the renal 
pelvis, may be a signicant factor introducing proximal 
migration of the stent [14]. Stents with a full coil are less prone 
to migrate than stents with a J shape, and polyurethane stents 
have a greater memory and less propensity to migrate than 
silicone DJ stents with less memory. Several other theories 
have been proposed to explain the proximal migration of 
double J stent, such as prolonged stent indwelling time, 
movement of stent in association with movement of kidney 
during respiration, hydronephrosis, and combination of stent 
with a ureteric calculus acting as a jack, allowing only 
proximal migration of stent in respiration [15, 16]. DJ stents 
proximally migrated rarely present symptoms, but they may 
obstruct urine outow. Therefore, it needs to be repositioned or 
removed.

Irritative Symptoms
Stent placement is associated with very common irritating 
symptoms such as increased urinary urgency or frequency, 
incontinence, hematuria, bladder pain, and renal colic, which 
signicantly decrease the quality of life [17]. In a study 
published by M. Gurram et al., irritative bladder symptoms 
were the most common (42.5%) stent-related complication, 
similar to our data [9]. Previous literature data also reported 
that 32.5% of patients with double J stents have important 
irritative bladder symptoms [18]. Sixty percent of patients 
have urinary symptoms and pain in relation to double J 
ureteral stents that can interfere with daily activities and 
compromise quality of life [19]. 

Symptom severity is inuenced by position and completeness 
of the lower loop, and stents passing the midline in the 
bladder with incomplete loops at the ends of the lower have 
higher morbidity [20]. Gurram's research indicates that the 
stent removal rate for fever was 26.3% and 15.6% for irritative 
bladder symptoms, while Pansota et al. reported a stent 
removal rate of 23.1% and 37.5% for fever [23]. In the study of 
Richter et al., the stent removal rate for fever was very high 
(55.8%) [21]. But in our study, there is improvement in patient 
symptoms after stent removal.
 
Flank pain
This complication is also frequent, with 23.9% of the patients 

complaining of lumbar pain in our study, as reported in other 
data from the literature (19–32%), and seems to arise from 
urine reux to the kidney caused by an excessive rise in 
intrapelvic pressure that ends up in pain [22, 23]. Lumbar pain 
of ureteral stented patients occurs during bladder voiding but 
not during vesical lling [24]. The proximal coil is usually 
placed in the upper calyx or renal pelvis, and it is not 
inuenced by the position of the proximal coil, and according 
to Smedley et al., it is usually mild to moderate [22]. 

Hematuria
An immediate postoperative complication, hematuria, may 
result from surgical management of existing disease and the 
stent placement itself [25]. Our data regarding hematuria 
revealed a 15.4% incidence compared with the incidence 
found in literature of 13.3%–27.5% [18]. Moreover, hematuria 
could be secondary to ureteroscopy.

Encrustation
A major problem is the encrustation of forgotten stents with a 
large stone burden. Stent encrustation is more likely in long-
term stenting, urinary tract infection, a history of stone 
disease, oncologic treatment, chronic kidney failure, or 
metabolic or congenital defects [26]. However, it is associated 
with the presence of urease-producing bacteria. The bacteria 
cause an increase in urine pH, which promotes crystal 
formation. In addition, urine composition and pH, stent's 
material and surface properties, indwelling time, and urine 
ow dynamics affect stent encrustation. The best time to 
remove an indwelling ureteral stent is not known; however, 
long-term ureteral stent placement may increase the risk of 
stent encrustation or stone formation [2, 22]. In 76.3% of 
patients, encrustation increased directly to the stent 
indwelling time, and this was attributed to El-Faqih et al. [27]. 
Like Kawahara et al. found, similarly, in 75.9% of patients, 
these effects were found after the third month [28]. Bultitude 
MF et al. report that the rates of stent encrustation are 9.2 
percent, 47.5 percent, and 76.3 percent when a stent is left in 
place for 6 weeks, 6-12 weeks, or greater than 12 weeks, 
respectively.

Stent Fragmentation
A major consequence of forgotten double J stents is 
fragmentation [29]. When the polymers degrade and the stent 
hardens, this occurs when the stent loses its tensile strength 
[29, 30]. In 2 patients, the ureteral stent fragmented. In the 
literature, 3–10% is mentioned [29].

Sometimes, encrustation in forgotten stents is associated with 
stent breakage. Stents may spontaneously fracture due to 
hardening and loss of tensile strength after a long time in 
place [31].

Limitations
The data that we obtain in this study is a retrospective study. 
Other risk factors, such as the patient's occupation, 
geographic location, and residual stones, were not included. 
The model is improved and applied in clinical practice, and 
multi-center application promotion is conducted in the 
following research direction.

CONCLUSION
The Double J stent should be assessed and treated for 
complications as soon as possible. Chronic indwelling 
patients should be advised to remove their devices as soon as 
possible and, if required, to change them frequently. Life-
threatening problems from encrustation and stone formation 
in forgotten stents can occur, so they should be removed with a 
combination of endourologic methods. However, due to the 
importance of close monitoring and follow-up, these patients 
may prevent complications. The main reasons of D-J stent 
negligence were patient factors such as lack of information on 
their condition, poor economic status, poor compliance, 
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negligence towards the importance of their procedure, and 
lower educational status. Nowadays, the use of technology 
has advanced so much that there are several platforms one 
can use for a postoperative follow-up. 
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