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Ozet

Giris: Bu caligmanin amaci {ireteral stent komplikasyonlarinin
degerlendirilmesidir.

Hastalar ve Yontem: Subat 1995 ve Aralik 2006 tarihleri
arasinda 146 hastada 162 ftireteral stent yerlestirildi. Hastalarda
4.8F {ireteral stent kullanildi.

Bulgular: Hastalarin ortalama yasi 42.7+6.1 (21-76 yil) yildu.
Toplam komplikasyon oran1 %56.16 (n=82) idi. ilk 4 haftada
goriilen komplikasyonlar izole irritatif mesane semptomlari
(%14.38), izole hematiiri (%2.05), bakteriiiri ve ates (%4.79),
kombine semptomlar ve izole yan agrist1 (%7.53) iken gec
semptomlar hidronefroz (%1.36), emkrustasyon (%6.16) ve
fragmantasyondu (%2.05). iki olgu fragmente stent nedeniyle
acik operasyon gegirdi.

Sonu¢: Morbidite ve komplikasyonlarin erken donemde
saptanmasi i¢in stentli hastalarda yakin takip ¢ok 6nemlidir.
Anahtar Kelimeler: Ureter, stent, komplikasyon, tedavi.
Introduction: The aim of this study is to evaluate the
complications of ureteral stents.

Patients and Methods: Between February 1995 and December
2006 a total of 162 ureteral stent were inserted in 146 patients. In
patients 4.8 F pigtail ureteral stent was used.

Results: The mean age of the patients was 42.7+6.1 (range 21-
76) years. Total complication rate was detected as 56.16%
(n=82). Early complications during the first 4 weeks after stent
insertion were isolated irritative bladder symptoms (14.38%),
isolated hematuria (2.05%), bacteriuria and fever (4.79%),
combined symptoms, and isolated flank pain (7.53%); late
complications included hydronephrosis (1.36%), encrustation
(6.16%), and fragmentation (2.05%). Two patients underwent
open surgical procedure for fragmanteted stents.

Conclusions: Close follow-up of stented patients is very
important in early detection of morbidity or complications.
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Introduction

Ureteral stents are placed to prevent
or relieve ureteral obstruction due to an
intrinsic or extrinsic etiology, including
ureteral  calculi, ureteral  stricture,
congenital  anomalies  (Ureteropelvic
junction obstruction), retroperitoneal tumor
or fibrosis (1). Stents are also commonly
placed before open surgical or laparoscopic
procedures to help identify the ureters and
prevent inadvertent ureteral injury (1,2).
Due to the widely spread usage of
indwelling ureteral catheters, the number
of possible complications such as
migration, infection, pyelonephritis,
breakage, encrustation, stone formation,
and fragmentation have been noted (3,4).
These problems may necessitate surgical
intervention and can lead to significant
morbidity. The aim of this study is to
evaluate the clinical complications of
double-J ureteral stents with the relevant
the literature.

Material and Methods

Between February 1995 and
December 2006 ureteral stents were
inserted in 146 renal units in 162 patients
for different endications such as ureteral
obstruction and after ureterorenoscopic
interventions. The study group consisted of
83 male and 63 female patients. All
patients were evaluated with physical
examination, routine hematologic and
biochemical analysis, urinary
ultrasonography, and plain abdominal
graphy. The left side was affected in 79
patients, the right in 67, and both ureters in
8 patients. The ureteroscopy for stone
removal and extracorporeal shoch wave
lithotripsy (ESWL) were the commenest
indication for initial stent insertion. The
other reasons for stent insertion were

extrinsic malign ureteral obstruction,
retroperitoneal fibrosis and
ureteroureterostomy in 2 patients. The
complicated stents were seen in 56.16%
(n=82) cases. In all patients, a
polyurethane  double pigtail ureteral
cathater was used. The catheters were
placed with a rigid cystoscope under
fluoroscopic guidance and a plain
abdominal radiograph was obtained
afterwards to verify proper placement of
the cathater. The complicated stents were
managed by a combination of
endourological and some auxillary
techniques. They were removed by rigid
cystoscopy with viscous lidocaine. A 4.8F,
26 cm double pigtail ureteral stent was
used in all patients. Prior to stent removal,
a urine sample was taken from each patient
for culture.

Results

The mean time of insertion was 55
days. The mean age of the patients was
42.7+6.1 (range 21-76) years. Total
complication rate was detected as 56.16%
(n=82). Early complications during the
first 4 weeks after stent insertion were
isolated irritative  bladder symptoms
(14.38%, n=21), isolated hematuria
(2.05%, n=3), bacteriuria and fever
(4.79%, n=7), and isolated flank pain
(7.53%, n=11); late complications included
hydronephrosis  (1.36%, n=2), stent
migration (6.16%, n=9), encrustation
(6.16%, n=9) and fragmentation and flank
pain (2.05%, n=2), combined
complications (irritative bladder
symptoms+hematuria+encrustation+flank
pain) (12.32%, n=18). Two patients
underwent open surgical procedure for
fragmanteted stents.



Discussion

Ureteral stents are routinely used in
urology practice as a simple, safe, and
cost-effective way to re-establish or to
improve drainage from kidney to bladder
without external diversion (1-4). Patients
with stent-related problems are common in
urological practice. The ureteral stents
present with a wide range of urological
symptoms such as sepsis, urinary tract
infection, flank pain, irrtative bladder
symptoms, and loss of renal function (3,4).
Early complications related to double J
stents are pain, vesical irritative symptoms
and fever. Irritative voiding symptoms,
including frequency, urgency and dysuria,
as well as flank pain, suprapubic pain and
hematuria are commonly  described,
occurring in up to 85-90% of stented
patients in contemporary studies (3,5). In a
study, Ringel et al. prospectively examined
110 stented renal units in 90 patients and
outlined the morbidity and complications
of indwelling ureteral stents (6). In that
study 103 patients (94%) had stent-related
complications such as infection and flank
pain on voiding. In the present study, the
irritative  voiding symptoms were the
commonest presentation. Lower urinary
tract symptoms (dysuria and frequency) are
theorized to be a result of mucosal
irritation of nerves located in the
submucosa concentrated in the bladder
trigone whereas the upper urinary tract
symptoms (flank pain) are thought to be
secondary to  vesico-uretric  reflux,
especially during micturition, of urine from
the bladder into the kidney generating
pressure (5). Of the morbidity associated
with ureteric stents, flank discomfort or
pain during voiding has been reported in
35% of patients with double pigtail stents.
Currently, a variety of medical treatments

are available to relieve irritative bladder
symptoms including a variety of analgesics
and anticholinergics, which may not
specifically target bladder symptoms, but
rather provide global symptom relief
(1,3,5).

Late complications are much more
troublesome like fragmentation of the
stent, calculus formation of the stent,
migration, and infection. Ureteral stent
fragmentation is rarely seen. El Faqih et al.
reported stent fragmentation in 0.3% of
their series (7). This ratio was found as
10% in study of Monga et al (8). Various
different mechanisms have been proposed
to explain the ureteral stent fragmentation.
Breakage of a stent has been attributed to
the hostility of the urine solution.
Interaction with urine and extensive
inflammatory reaction in situ may be
important in the initiation and promotion
of degradation. According to llker et al, it
is quite common to find abundant numbers
of leukocytes in urine with or without any
infection, which may derive at least in part
from depolymerization of biomaterials by
release of lysosomal enzymes (9).
Furthermore,  degradation  of  stent
polymers, and hardening of polyethylene
and polyurethane can lead to fragmentation
if the stents are left indwelling longer than
6 months. Mardis et al suggested that
fragmentation occurs at a site previously
allowed to kink during stent insertion (10).
Thus, kinking during stent insertion must
be avoided. In study of Zisman et al all
breakage lines passed through the side
holes, suggesting that this area is a weak
point conducive to kinking that may
predispose to fragmentation (11). For this
reason, Zisman et al suggest that this
location is prone to fragmentation. Another
factor, which is connected with stent
fragmentation, is stent composition.
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Silicone stents may be advantageous due to
a lower risk of calcification and prolonged
maintenance of tensile strength of up to 20
months. In our patients, we used
polyurethane stent. The polyurethane stents
are 4 times less likely to break than
silicone stents but microscopic
irregularities can predispose them to
incrustation (10). There is no consensus
about the ideal material for ureteral stent.
Besides, some stent fragmentations occurs
early period after the insertion of the stent.
Some authors suggest that an accelerated
aging process is an important factor
leading to early mechanical failure of
ureteral stents (11). In the study by Zisman
et al, mechanical testing and fractography
clearly showed that the stent material
changed from ductile to brittle during
exposure to a specific environment (11).
Richter et al. (12) agree with Zisman et al
(11), that accelerated aging of the stent
material is an important factor leading to
early mechanical failure. According to
Richter et al, only this could explain why
seven of their 11 fragmented stents broke
only 3 months after insertion; six of these
seven broken stents were made of
polyurethane and one was of silicone (11).
In our one patient, fragmentation was seen
at third month after insertion of ureteral
stent.

Stent-related  infection is a
significant problem in patients with
indwelling stents. This can lead to an
increase in bothersome symptoms. The
correlation between stent colonization and
the rate of a clinical urinary tract infection
has not been established. Adherent bacteria
in 90% of cases colonize indwelling
ureteric stents. However, this translates to
clinical urinary infection in 27% of
patients with longer stent placement time
increasing the likelihood of infection

(13,14). Biofilm development can lead to
urinary tract infection and subsequent
sepsis (15). Newly developed biomaterials
are aimed at the prevention of biofilms,
thus reducing stent related morbidity.
Paick et al. discovered that bacterial
colonies were found on the surface of 44%
of ureteral stents consisting mainly of
Enterococcus species and Escherichia coli
(16). Kehinde et al. followed 250
consecutive patients who received stents
and determined that the risk factors for
infection included female sex, diabetes,
chronic renal failure, and indwelling time
greater than 90 days (17). Kehinde et al.
established that about 17% of patients with
indwelling J ureteral stents develop
significant bacteriuria and about 42% of
patients have their stents colonized with
time Dby bacteria and yeasts (17). A
negative urine culture does not rule out a
colonized stent, and the types of pathogens
in the urine are not exactly the same as
those that are adherent to the stent. Urinary
tract infection is cause of considerable
morbidity in patients with indwelling J
ureteral stents. Antibiotic prophylaxis is
ineffective in preventing stent colonization
and hence is nor recommendded by some
authors, while others, support its
administration (18). The majority of the
episodes of urinary tract infection resolve
without antimicrobial treatment, just as do
those associated with indwelling urethral
catheters. Occassionally, however,
antimicrobial  treatment is  required,
especially when the infection is
complicated by catheter-associated sepsis
(16,17).

The proximal and distal migration
of a double pigtail ureteral stent is rare,
occurring in only 0.6% to 8.2% of the
cases (1,5,14) (Figure 1). El Fagih et al.
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reported stent migration in 3.7% of their
series (9). The incidence was 6.16% in our
series. Several theories have been proposed
to account for this phenomenon. It is
believed that the longer the indwelling
time, the more likely a stent will migrate.
A double-pigtail catheter as opposed to one
with a J-ending is less likely to migrate
(19-21).

Figure 1. Distal migration of ureteral stent

It may also be that the migration
occurs when the stent length is shorter than
the ureteral length. Stent movement may
coincide with kidney movement during
respiration. Although silicone stents have a
lower risk of calcification, their smooth
regular surface makes them susceptible to
migration. In present study, none of
patients had silicone stents. Slaton and
Kropp investigated the factors that might
influance stent migration (22). In their
series the indwelling time of the stent was
not found to be an important factor for
migration. A shorter than ideal lenght,
inadequate distal curl and a proximal curl
placed into the upper calyx instead of renal

pelvis were reported to increase the risk of
upwards migration of an ureteral stent (18).
Another potential factor that might
influence migration is the location of the
proximal curl in the renal collecting
system, that is whether the curl is in the
renal pelvis or an upper calix (18,23).
Caudal migration can typically be treated
by sinmple cystoscopic retrieval with
patient under local anesthesia. Rarely,
ureteric meatotomy are used to extract a
stent. However, proximal migration may
require one or more procedures using
anesthesia. Various techniques have been
described to retrieve proximally migrated
stents. Bagley and Huffman removed 16
stents  ureteroscopically (24). Many
investigators have used cystoscopy with
the patient under local anesthesia and
floroscopically controlled pasage of a stone
basket, Fogarthy catheter, ureteral dilating
balloon or flexible forceps in a retrograde
manner up the ureter to remove the
migrated stent. LeRoy et al performed
percutaneous nephrostomy to remove 12
migrated stents (25). In our series we used
all 3 techniques to retrieve the migrated
double j stents.

Many investigators have found a
high occlusion rate in the subset of stented
patients with obstruction secondary to
extrinsic ureteral compression. It has been
well documented that stent failure in
extrinsic compression occurs in
approximately 44% to 58% of cases
(10,26,27). In a study authors report a
40.6% primary stent failure rate in 101
patients with extrinsic compression after
11 months of follow-up (27). Ureteral
obstruction  from  malignant ureteral
strictures often persists despite ureteral
stent placement because of extrinsic
compression from pelvic malignancy. The
exact etiology of this stent failure is not
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completely understood. Urine is thought to
flow preferentially around rather than
through the stent but with extrinsic
compression of the ureter urine flow
through the stent lumen becomes
predominant. In this scenario ureteral
obstruction occurs when the stent lumen is
compressed or occluded by mucus and
debris (28). That the combination of
extrinsic compression against the stent and
aperistaltic ureteral segments may impair
drainage of urine around wellplaced stents
is another proposed idea. Some urologists
advocate the use of larger bore, stiffer
stents for wureteral obstruction from
extrinsic compression. However, Hubner et
al. have shown that the luminal diameter is
not an important factor in physiological
urine flow rates (27). We immediately used
a single ureter in our patient two times. But
these stents failed within 3—4 days. The
placement of two ureteral stents within the
same collecting system in patients in
whom single ureteral stents fail has been
reported with good results. Liu and
Hrebinko (29) reported 4 patients with
non-urinary tract malignancies for whom
simple stenting for ureteral obstruction had
failed. Parallel 4.8-F DJ stents were placed
simultaneously and changed every 3
months, with no patient requiring
percutaneous nephrostomy, to a mean
follow-up of 5.8 months. The increased
stiffness of 2 stents reduces kinking and
luminal compression from extrinsic force,
preserves some extra luminal flow between
the stents and obviates percutaneous
nephrostomy tubes in select patients.
Placement of 2 ipsilateral parallel ureteral
stents simultaneously is an easy technique.
It may obviate percutaneous nephrostomy
tube placement in patients in  whom
drainage with a single stent failed,

especially in cases with extrinsic ureteral
compression.

Severe encrustation (Figure 2),
incrustation and stone formation in
indwelling ureteral stents remains a
distressing problem that can lead to severe
morbidity and life-threatening urosepsis if
not followed up and managed carefully
(1,5). The incidence of encrustation
increases with the duration that the stent
remains indwelling. El-Fagih et al
evaluated 299 stents in patients with
calculi and noted an encrustation rate of
9.2% before 6, 47.5% from 6 to 12 and
76.3% after 12 weeks (9).

Figure 2. Stent encrustation

J

The etiology of encrustation is not
completely clear and it may be due to
multifactorial causes. The probable risk
factors include poor compliance, long
indwelling times, sepsis, alkaline urine,
chemotheraphy, pregnancy, urinary tract
infection, chronic renal failure, recurrent or
residual  stones, lithogenic history,
metabolic abnormalities, congenital renal
anomalies, and malignant ureteral
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obstruction on  chemotherapy  with
hyperuricosuria  (30).  Patients  with
malignant ureteral obstruction, as seen in
one of our patients, may also be at an
increased risk of stent encrustation. We
believe that this may be an outcome of
stasis induced by dehydration and poor
intake, chemotherapy-induced
hyperuricosuria associated with persistent
or recurrent urinary tract infection,
multiple serial stents, and poor compliance.
The stent material certainly appears to
have an impact on the risk of encrustation.
Polyethylene is no longer used, because it
is brittle and at risk of fragmentation.
Silicone is inert and relatively resistant to
encrustation. There are conflicting reports
regarding the hydrophilic coating and the
risk of encrustation. Cormio et al. reported
that in a pig model, hydrophilic surfaces
were less likely to encrust (31).
Conversely, Desgrandchamps et al found
that hydrophilic stents may carry an
increased risk of encrustation (32). More
recently, Choong et al validated an in vitro
model using human urine and tested
commonly used stents (33). Their results
suggested  that  hydrogel  coatings
significantly  increase the risk of
encrustation compared with the same stent
without the hydrogel coating or in a
silicone control. It has also been well
documented that stent indwelling times are
strongly and directly related to the
incidence of stent encrustation and
obstruction. Authors suggest that stents
should be changed at least within 4 months
and optimally every 2 months (1,5,26).
Repeated stenting should be avoided in
those with significant risk factors.
Encrustation  deposition on synthetic
materials with or without infection
certainly occurs, despite the advances in
stent materials, due to biofilm formation by

bacteria. The presence of biofilm on a
stent, particularly with urease-producing
organisms, leads to hydrolysis of urea and
an elevation of urinary pH in which
magnesium ammonium phosphate and
calcium hydroxyapatite precipitate.
Scanning electromicroscopy has confirmed
bacteriel presence within biofilms of
encrusted catheters (30). Few reports have
documented their findings of stent
encrustation analysis. Biochemical and
optical analyses of stent encrustations by
Robert et al. revealed that these
encrustations consisted mainly of calcium
oxalate, calcium phosphate, and
ammonium magnesium phosphate (34).
They also demonstrated that calcium
oxalate was the main crystalline phase,
especially in the absence of ureteral stent
encrustations. This difference may have
been due to underlying urinary tract
infection or asymptomatic bacteruria that
develops more often during pregnancy. In
our series, the predominant causative
factor was lithogenic history. Page
electrophoretic analysis of the adsorbed
organic biofilms coating these stents has
shown the presence of albumin, Tamm-
Horsfall protein, and alpha;-microglobulin.
In vitro studies have confirmed that the
organic biofilm layer coating the retrieved
nonencrusted stents can remarkably
enhance  crystal  precipitation  and
aggregation events on the surface (32). In
the absence of urinary tract infection
Robert et al showed that calcium oxalate is
the major component of stent encrustation
with calcium ammonium phosphate and
calcium phosphate also present in smaller
quantities (34,35). Recent studies with
heparin-coated stents have shown them to
reduce the incidence of encrustation and
secondary calculi formation by decreasing
bacterial absorption (36).



Stents that migrate, fragment, or are
forgotten or encrusted may necessitate a
multimodal  therapeutic  endourologic
approach that can be performed at single or
multiple sessions to render the patient
stent-free. Lam and Gupta described 26
retained stents that were treated in an
average of 2.7 endourologic procedures
(37). There are several ways to remove a
forgotten stent depending on the condition
of encrustration and fragmentation. These
approaches include extracorporeal shock
wave lithotripsy, percutaneous
nephrolithotomy and/or ureteroscopy (38).
Where encrustation is minimal, correct
management is by attempted removal
under general anesthesia, followed by
ureteroscopic intervention if the stent
cannot be removed easily. Open surgery is
another approach in case of severe
encrustation (39). Percutaneous
nephrostolithotomy and ureteroscopy are
often necessary for treating a severely
encrusted stent and the associated stone
burden. Complications of catheter tip
calcification in the renal pelvis can be
treated with percutaneous management
following cystolitholapaxy if the bladder
tip is also involved. ESWL for treatment of
stent encrustations was reported by Flan et
al. in 1990 (40). They reported good results
with a total of 400 shocks. They did not
describe the depth of the encrustataion,
however Schulze et al. described treatment
of stent encrustations using Suby’s solution
through a nephrostomy tube (41). More
recently, Singh et al. reported 15 massively
encrusted stents removed successfully with
a combination of treatments, including
three open removals and five percutaneous
procedures (19). All attempts to remove
impacted stents must be under fluoroscopic
control. Ureteroscopy can then be repeated
as required. Using this approach to

treatment, 42 (85.7%) of our 49 stents were
successfully treated with an average
number of procedures of 1.86 per patient.
Open surgery is rarely necessary and
should be reserved for resistant cases. We
observed a high failure rate with in situ
ESWL for severely encrusted stents; this
could have been due to a large stone
burden and a preponderance of radiodense
hard calcium phosphate and monohydrate
stones. Open surgical removal was resorted
to in 3 cases. Generally, transurethrally
intervention is enough for the removal of
the bladder stents. Various methods such
as ureterorenoscopy, percutaneous
procedure have been described for the
removal of the fragmented stent in renal
pelvis. Nevertheless, even an open
operation was reportedly required in a
similar case. LeRoy et al treated 3 patients
with fractured polyethylene-polyurethane
stents, through a percutaneous approach
(25). They recommend this approach over
the retrograde approach for patients with
ureteral strictures, or  significant
fragmented or calcified stent remnants in
the renal pelvis. Rembrink et al removed a
fragmented stent in pelvis renalis via open
procedure (42). In our case, the catheter in
the bladder was removed endoscopically
under local anesthesia. We removed the
stone and the broken piece of stent with an
open procedure.
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