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Changes in Urinary Symptoms and Tolerance due to Long-term
Ureteral Double-J Stenting
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Tae-Hoon Oh, Young-Ho Kim
Department of Urology, Chungnam National University School of Medicine, Daejeon, Korea

Purpose: Most studies have reported the effects of short-term double-] ureteral stenting on patient
symptoms. We reviewed the changes in symptoms and the factors associated with tolerance due to
long-term stenting.

Materials and Methods: We investigated 20 patients (mean age+SD, 58.3+11.8 years). The patients con-
sisted of those with cervical cancer (n=12), retroperitoneal fibrosis (n=>5), colon cancer (n=1), rectal can-
cer (n=1), and endometrial cancer (n=1). A questionnaire that included domains for urinary symptoms
and quality of life (QoL) scores for evaluation of urinary symptoms (International Prostate Symptom
Score, or IPSS), a 10-cm linear visual analogue scale (VAS) score rated from 0 (no pain) to 10
(unendurable pain) for tolerance, and uroflowmetry were performed at every replacement.

Results: Frequency and urgency on the storage symptom score, residual urine sensations, and inter-
mittency on the voiding symptom score were significantly aggravated at the initial stenting (p<0.05),
but the sum of the storage symptom score and urgency improved with time (p<0.05). The quality of
life score and total IPSS score also changed significantly (p<0.05). However, although the QoL score
and the total IPSS score after stenting were not decreased to less than before stenting, the QoL score
was significantly decreased at 9 months (p<0.05), and the total IPSS score was significantly decreased
at 12 months (p<0.05).

Conclusions: The symptoms were acutely aggravated at first, but the results showed increased tolerance
with time. Adaptation of the bladder and desensitization of the patients may be important factors in
the increased tolerance.
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ureteral stents are often inserted prophylactically if

Introduction

Insertion of a ureteral stent is one of the most
common procedures in urology. Self-retaining ure-
teral stents have been commonly used to relieve
obstruction of the upper urinary tract since Finney
et al. initially introduced them [1]. In addition,
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patients are at risk for upper urinary tract ob-
struction following various procedures, such as
ureteroscopy, percutaneous nephrolithotomy, pye-
loplasty, ureterolithotomy, and ureteral end-to-end
anastomosis; moreover, they can be inserted for
relieving ureteral obstruction due to extrinsic
causes.
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Unfortunately, discomfort associated with ure-
teral stents is a complaint of a high proportion of
patients (up to 80%); stents have a negative im-
pact on health-related QoL [2,3]. Storage bladder
symptoms, incontinence, hematuria, and dysuria
are the most common problems [2,3]. However,
the underlying pathophysiology associated with
the urinary symptoms caused by ureteral stents
remains unknown. In reported studies, several
factors have been investigated for their effects on
symptoms related to stent insertion; the factors
that have been previously studied include the
stent length, diameter, material, softness, position,
and loop completeness [4-7]. However, only a
few studies on the urinary symptoms associated
with stents have been reported, and reports on
changes in voiding symptoms and the ability to
tolerate long-term stenting are rare.

Consequently, we conducted a retrospective
study on the changes in symptoms and the fac-
tors associated with tolerance of double-] ureteral
stents over time.

Materials and Methods

We investigated 20 patients (mean age=SD,
58.3+11.8 years) who changed double-] ureteral
stents between December 2002 and June 2008.
The double-] ureteral stents were kept in place
for long periods of time, over 12 months (mean
period of time, 21.1 months range, 12-38 months),
in all patients. The mean age of the 5 male pa-
tients was 69+8.12 years (range, 58-79 years), and
the mean age of the 15 female patients was
54.7+10.69 years (range, 36-73 years).

The criteria for inclusion in this study were as
follows: patients with ureteral obstruction that
could not be cured by surgery and who were not
good candidates for surgery, especially patients
with a short life expectancy such as those with
an advanced non-urological malignancy, and who
consequently required long-term stents. Patients
with urogenital malignancies and the presence of
bilateral obstruction and those who had addi-
tional procedures and were taking medication
such as alpha blockers and anticholinergics before
the initial double-] ureteral stenting were ex-
cluded from this study to avoid patient
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heterogeneity. Patients who had malignancies
with bladder invasion or other urogenital organic
metastases were also excluded. Table 1 lists the
characteristics of the patients.

The stents were placed as either an outpatient or
an inpatient procedure with the use of local
anesthesia. At the time of placement of the stent,
C-arm fluoroscopy was always used for exact place-
ment of the stents. Then, a plain abdominal radio-
graph (kidney ureter and bladder; KUB) was rou-
tinely obtained to confirm correct placement of the
stents. Two types of polyurethane double-] ureteral
stents (Cook®, USA, 6 Fr, 24-26 cm) were used in
all patients, and the length of the stent was se-
lected on the basis of the height of the patient.

The double-] stents were mostly replaced every
three months; the timing of replacement varied
according to the patients' condition (degree of
ureteral stricture, encrustation of stents, and dis-
comfort due to the stent). Microscopic and micro-
biological examination of the urine and standard
radiological studies (kidney ureter and bladder;
KUB) were performed at the time of every
replacement.

Assessment of stent-related urinary symptoms
and patient tolerance was performed by collecting
information from a questionnaire that included a
quality of life (QoL) score (International Prostate
Symptom Score, IPSS) and a 10 cm linear visual
analogue scale (VAS) score rated from 0 (no pain)
to 10 (unendurable pain) at every replacement.
Although the IPSS questionnaire did not com-
pletely cover the urinary symptoms, and other
questionnaires related to ureteral stenting were
introduced, we used the IPSS questionnaire be-
cause of its greater popularity and precise
description. At the same time, patients underwent
uroflowmetry evaluation (CUBE Flow, Mcube
Technology, Korea), and postvoid residual urine
was determined by using an automated bladder
scan (Biocon-500"™, Mcube Technology, Korea).

The data were analyzed by using non-
parametric tests, including the Friedman test,
Bonferroni correction, and Mann-Whitney U test,
because of sample size. The Friedman test
showed only whether there was a significant
change between pre-stenting and 12 months, and
then Bonferroni correction, which is a multi-
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Table 1. Characteristics of the patients

Male Female
No. of patients (%) 5 (25) 15 (75)
Mean age (meanzSD, years old) 69+8.12 54+10.69
Cause
Cervical cancer 0 12
Retroperitoneal fibrosis 4 1
Endometrial cancer 0 1
Colon cancer 1 0
Rectal cancer 0 1

SD: standard deviation

ple-comparison test, showed whether there was
a significant difference between each 3 month
period from pre-stenting to 12 months. Multiple
regression analysis was wused to determine
whether gender, catheter length, history of in-
trapelvic radiotherapy, or bacteriuria influenced
urinary symptoms, VAS score, and QoL. The
results were considered significant at a p<0.05.
All statistical analyses were performed by using
the Statistical Package for the Social Sciences
for Windows version 17.0 (SPSS Inc. Chicago,
USA).

Results

Twelve patients (60%) had undergone previous
intrapelvic radiotherapy. No patients had urinary-
tract infection before double-] ureteral stenting.
However, microscopic examination of the urine
during the stenting revealed significant pyuria
(>5 pus cells/high-power field) in 18 patients
(90%), and 15 of them had positive urine cultures
(Enterobacter, Staphylococcus, Proteus, Klebsiella, and
especially Escherichia coli). However, no patient
had febrile urinary tract infection. The 24 ¢cm and
26 cm double-] catheter were used in 13 and 7
patients, respectively (Table 2).

All patients experienced discomfort from the
double-] ureteral stent and reported one or more
of the following symptoms: frequency, urgency,
nocturia, sense of residual urine, intermittency,
weak stream, and hesitancy.

The changes in the wurinary symptoms with
time are shown in Table 3. Frequency and ur-
gency on the storage symptom score, residual

Table 2. Baseline characteristics of patients that under-
went placement of stents for over 12 months
Variable

Mean period of stenting
(mean+SD, months)

21.1£71

24 cm, n (%) 17 (85%)

Stent's length
9 26 cm, n (%) 3 (15%)

Previous Radiotherapy, n (%) 12 (60)
Pyuria, n (%) 18 (90)
Bacteriuria, n (%) 15 (75)
Febrile UTI, n (%) 0

Anticholinergics, n (%) 3 (15)

SD: standard deviation, UTI: urinary tract infection
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Figure 1. Changes of urinary symptoms showing sig-
nificant improvement. The bar indicates the standard
deviation. The Friedman test showed significant differ-
ences among five measures (p=0.000). *: The Bonferroni
correction showed significant decrease

urine sensations, and intermittency on the voiding
symptom score were all significantly aggravated at
the initial stenting (Friedman test. p<0.05), but the
sum of the storage symptom score and urgency
were improved with time (Bonferroni correction,
p<0.05) (Figure 1). The QoL score and total IPSS
score also changed significantly due to double-]
ureteral stenting (Friedman test, p<0.05). Although
the total IPSS score and the QoL score after stent-
ing were not decreased to less than before stent-
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Table 3. Types of stent related urinary symptoms over time (Data presented as median score)

Pre pb 3 M p° 6 M p° 9 M pb 12 M  p-value®
IPSS domains
Storage symptom score 1 <0.01 6 0.42 5 0.03 5 0.01 4.5 <0.01
Frequency 0.5 <0.01 2 0.07 2 0.80 2 0.49 2 <0.01
Urgency 0 <0.01 25 1.00 25 0.16 2 0.03 2 <0.01
Nocturia 1 1 1 1 1 0.47
Voiding symptom score 1 <0.01 3 0.80 35 0.76 3 0.10 3 <0.01
Residual urine sense 0 <0.01 2 0.20 1 0.35 2 0.56 2 <0.01
Intermittency 0 0.02 1 0.66 1 0.10 0 0.32 0 <0.01
Weak stream 0.5 1 1 1 1 0.89
Hesitancy 0 0 0 0 0 0.10
Total IPSS score 2 <0.01 9 0.71 8.5 0.13 8.5 <0.01 8 <0.01
QoL score 1 <0.01 4 0.41 4 0.01 3 <0.01 2 <0.01

P-value®: Friedman test (only showed whether there was significant change between pre-stenting and 12 months)
P> p-value = Bonferroni correction (multiple comparison test, showed whether there was significant difference be-

tween each 3 months from pre-stenting to 12 months)

Pre: pre-stenting, IPSS: International Prostate Symptom Score, QoL: Quality of Life, M: months
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Figure 2. Change of QOL score, preoperative, 3, 6, 9,
12 months. The bar indicates the standard deviation.
The Friedman test showed significant differences
among five measures (p=0.000). *: The Bonferroni cor-
rection showed significant decrease QOL: quality of life

ing, the total IPSS score was significantly de-
creased at 12 months (Bonferroni correction.
p<0.05), and the QoL score was significantly de-
creased at 9 months (Bonferroni correction.
p<0.05) (Figure 2).

On the uroflowmetry testing, the peak flow
rate, voided volume, and postvoid residual urine
volume were not significantly changed (Table 4).

The VAS score was significantly decreased at 9
months (Bonferroni correction. p=0.002) (Figure 3).
In addition, the multiple regression analysis showed
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Figure 3. Change of the VAS score, pre-operative, 3, 6,
9, 12 months: The bar indicates the standard deviation.
The Friedman test showed a significant difference.
(p=0.001) *: The Bonferroni correction showed sig-
nificant decrease VAS: visual analogue scale

that there were no statistically significant effects of
gender, catheter length, history of intrapelvic radio-
therapy, or bacteriuria on the VAS score.

Discussion

Double-] ureteral stents are widely used for
the management of upper urinary tract ob-
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Table 4. Results of uroflowmetry testing in 20 patients, pre-stenting, 3, 6, 9, 12 months after indwelling double J ure-

teral stents were placed

Pre 3mo 6mo 9mo 12mo p value*
Peak flow rate 21.8+5.8 20.7+5.0 19.8+5.0 18.4+3.5 19.144.7 052
(ml/s, mean%SD)
Voided volume 23524585 21824524  2085+447  230.8+563  220.3+46.1 333
(ml, mean=SD)
PVR
32.1420.9 39.9+19.7 32.4+15.8 30.0+14.4 32.1+16.4 212

(ml, mean%SD)

* p value :Friedman test (This test used to investigate whether change of score with time was significant.)
SD: standard deviation, Pre: pre-stenting, PVR: postvoided residual volume

struction and for preventing complications after
ureteral surgery. The use of ureteral stents con-
tinues to increase with ureteroscopy procedures
[8,9]. Many patients with urinary obstruction
from nonurological malignancies that affect the
urinary tract are not candidates for surgery and
have a relatively short-term survival; these pa-
tients are candidates for ureteral stenting. Such
stenting is associated with unfavorable symptoms
including flank pain, frequency, urgency, dysuria,
and hematuria [10-13].

The etiology of the discomfort associated with
symptoms is not completely understood. Some
have suggested that high pressure transmitted to
the renal pelvis with urine in the bladder and
trigonal irritation by the intravesical part of the
stent could be irritating factors. In addition,
Deliveliotis et al. suggested that stent-related pain
and urinary frequency could be related to lower
ureteral spasm or local trigone sensitivity [14].
These symptoms usually continue until removal
of the ureteral stents. In cases with long-term
placement, encrustation or fragmentation might
occur [3,10,13].

Damiano et al. reported that early complications
of a double pigtail stent appeared during the first
4 weeks after stent insertion and included dis-
comfort, irritative bladder symptoms, hematuria,
bacteriuria with or without clinical urinary tract
infection, fever, and flank pain for reflux also, the
late complications resulted in hydronephrosis, up-
ward and downward stent migration, fragmenta-
tion, and breakage [15]. They argued that morbid-
ity was minimal with indwelling polyurethane

stenting for up to 3 months, but that longer times
are associated with increased frequency of encrus-
tation, infection, secondary stone formation, and
obstruction of the stented tract. However, they
surveyed the voiding symptoms during only the
early phase and thus could not determine
changes in the voiding symptoms.

Established studies of the symptoms associated
with ureteral stents have mainly been compar-
isons of the kinds of stents or materials used for
the stents and do not provide enough help for
precise information for each patient about toler-
ance and changes in voiding symptoms due to
indwelling ureteral stents with time.

Irani et al. also reported improved tolerance of
symptoms with time and that dysuria and hema-
turia also improved with time [16]. They found no
significant gender differences. The men reported
more severe symptoms than did the woman. This
might be explained by the differences in in-
strumentation; however, the men did not adjust to
the irritation, which was relieved only after the
stent was removed. Similarly, in our study, there
were no gender differences. Lee et al. reported on
a comparison of patients with ureteral stents
placed after ureteroscopic lithotripsy for 3 days
and for 2 weeks; 84% of the patients reported ur-
gency, lower abdominal discomfort, and other uri-
nary symptoms, and there was no difference in
the symptoms over time [17].

Among the stent-related symptoms, urgency,
frequency, and suprapubic discomfort are similar
to the symptoms associated with an overactive
bladder (OAB), which is caused by involuntary
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contraction of the bladder mediated by muscar-
inic receptors. The symptoms such as storage
symptoms, incontinence, and dysuria are exam-
ples of the significant impact of stents on pa-
tients’ QoL. Agarwal et al. reported a significant
reduction in the incidence and severity of blad-
der catheter-related discomfort during the post-
operative period in patients who had received ei-
ther oxybutynin or tolterodine before surgery
[18]. However, Norris et al. reported that neither
oxybutynin nor phenazopyridine was different
from placebo in providing relief of stent-related
symptoms [19]. Recently, Park et al. reported that
tolterodine ER significantly improved urinary
symptoms and reduced stent-related pain [20].
Therefore, physicians can consider prescribing an-
ticholinergics for patients with severe urinary
symptoms due to ureter stenting, but more stud-
ies of the effects of anticholinergics must be
performed. Also, in another study by Damiano et
al., tamsulosin proved to be efficacious in im-
proving stent-related morbidity [21]. Because of
such effects, we excluded patients taking a-block-
er medication in this study design. The data
showed that flank pain and urinary symptoms
decreased at 1 week and the general health index
score increased.

The purpose of our study was to show how
urinary symptoms changed naturally with time.
Our results showed a type and rate of complica-
tions similar to that in other studies. Also, the re-
sults of this study showed that most voiding
symptoms, the quality of life, and the VAS score
changed significantly with time, and the results
did not show a gender difference. As our results
showed, all patients with double-] ureteral stent-
ing showed significantly aggravated urinary
symptoms and pain after stenting. However, the
VAS score and QoL score significantly decreased
at 9 months, and the total IPSS score significantly
decreased at 12 months, which represented an
improvement in patient tolerance over time. The
explanation for this is unclear; adaptation of the
bladder and desensitization of the patients might
be important factors. Thus, we determined that
the QoL score improved as several urinary symp-
toms and the VAS score improved with time.

The limitations of this study include the small
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sample size and the collection of information from
questionnaires. In addition, the urinary symptoms
studied were not a complete list of possible
symptoms. However, the changes in urinary symp-
toms, quality of life, and pain due to long-term
ureteral stenting that we studied showed sig-
nificant improvement after 9 months. Thus, physi-
cians should consider active medication with anti-
cholinergics for patients suffering long-term stent-
ing until 9 months and can expect natural im-
provement of urinary symptoms, quality of life,
and pain without treatment after 9 months.

Nevertheless, a prospective, randomized study
with more detailed symptom assessment and a
larger sample size will be performed.

Conclusions

The stent-related symptoms were mostly ag-
gravated at the time of stenting. However, the
stent-related urinary symptoms, quality of life,
and pain improved over time. We suggest that
adaptation of the bladder and desensitization of
the patients might be important factors in this
improvement.
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