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Impact of loop-tail ureteral stents on ureteral stent-
related symptoms immediately after ureteroscopic
lithotripsy: Comparison with pigtail ureteral stents
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Purpose: To evaluate urination-related quality of life (QoL) in patients with an indwelling ureteral stent immediately after uretero-
scopic lithotripsy (URSL) for upper urinary calculi. We compared the effects of loop-tail and pigtail ureteral stents on urination-
related QoL.

Materials and Methods: Of 135 patients who underwent URSL between May 2014 and March 2015 at our hospital, we retrospec-
tively analyzed the records of 70 patients (42 men, 28 women; median age, 63 years) in whom the stent tail was positioned inside
the bladder without crossing the midline and who completed the core lower urinary tract symptoms score (CLSS) questionnaire
pre- and postoperatively.

Results: There were significant differences in incomplete emptying (p=0.048) and bladder pain (p=0.041) between patients with
loop-tail versus pigtail ureteral stents after URSL. In the multivariate analysis, stent type had a stronger association with incomplete
emptying (p=0.022) and bladder pain (p=0.018) than age, sex, body mass index, stent side, operation time, diameter of ureteral
access sheath, and stent type.

Conclusions: Patients with loop-tail ureteral stents had better urination-related QoL in the immediate post-URSL stage than pa-
tients with pigtail stents.
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INTRODUCTION

Ureteral stents were first introduced in 1967 by Zimskind
et al. [1] and have been used to relieve upper urinary tract
obstruction, maintain renal function, relieve pain, and treat
urinary tract infections. Ureteral stenting has also been used
to aid passage of upper urinary calculi after ureteroscopic

lithotripsy (URSL) and to prevent ureteral obstruction
by stone fragments or hematoma. Developments in the
ureteroscope and other peripheral devices have resulted in
better surgical outcomes, thereby increasing the number
of operations performed. Although there have been reports
that ureteral stenting is unnecessary after uncomplicated
URSL [2], we believe that ureteral stenting after URSL is
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helpful for drainage. However, ureteral stenting has been
reported to diminish urination-related quality of life (QoL)
in 80% of patients who undergo the procedure [3]. Some
studies have reported fewer stent-related symptoms with
loop-tail ureteral stents than with pigtail ureteral stents [4,5]
Lingeman et al. [4] reported the benefits of loop-tail stents
on stent-related QoL on day 4 after URSL. We hypothesized
that loop-tail stents might also decrease stent-related
symptoms in the immediate post-URSL period. Therefore, in
this study we aimed to evaluate the ureteral stent-related
symptoms of patients with loop-tail stents in the immediate
post-URSL period.

MATERIALS AND METHODS

This study was approved by our Institutional Review
Board (Kansai Medical University ethic committee;
authorization number: 26-36). A retrospective review of
prospectively collected data was performed. Between May
2014 and March 2015, 135 patients underwent URSL for
upper urinary calculi at the Department of Urology and
Stone Center, Kansai Medical University General Medical
Center. The records of 70 of these patients in whom kidney,
ureter, and bladder X-ray confirmed that the ureteral
stent tail was positioned inside the bladder without
crossing the midline on the day following surgery and
who fully answered a questionnaire (core lower urinary
tract symptoms [LUTS] score, CLSS) concerning pre- and
postoperative urination-related QoL. were included and
analyzed. The CLSS is a questionnaire that assesses 10
urination-related symptoms with scores ranging from 0 to 3:
daytime frequency, nocturia, urgency, urgency incontinence,
stress incontinence, slow stream, straining, incomplete
emptying, bladder pain, and urethral pain. Patients who
underwent preoperative ureteral stenting or bilateral URSL,
those with radiolucent stones or with performance status >2,
and those with placement of a percutaneous nephrostomy
were excluded from the present study.

One endourologist (TI) performed all procedures. All
patients received general anesthesia. The URSL procedure
was standardized as follows. We approached the calculi
using a guide wire and semirigid ureteroscope (Olympus
8/98 F, Olympus Inc, Tokyo, Japan). For proximal ureteral
and renal stones, we placed a ureteral access sheath under
fluoroscopic guidance and fragmented the calculi with a
holmium YAG laser (5-10 Hz and 05-10 J). All fragments
>2 mm in size were extracted using a tipless basket with a
flexible ureteroscope (URF-P6, Olympus Inc. or Flex-X®, Karl
Storz, Tuttlingen, Germany). The ureteral access sheath
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used was Flexor-Cook 95/115 F (Cook Medical, Bloomington,
IN, USA) or Navigator-Boston 11/13 F (Boston Scientific,
Natick, MA, USA). For mid- and distal ureteral calculi, we
fragmented the calculi with a holmium YAG laser and
extracted all fragments >2 mm in size using a tipless basket
with a semirigid ureteroscope without a ureteral access
sheath. No cases required dilation of the ureteral orifice or
ureter. At the end of the procedure the ureteral stent was
left in situ. The ureteral stent was Inlay Optima (CR. Bard
Inc, Murray Hill, NdJ, USA), Polaris Ultra (Boston Scientific),
or Polaris Loop (Boston Scientific), depending on the date
of surgery. Between May 2014 and September 2014 we used
loop-tail stents; between October 2014 and March 2015 we
used pigtail stents. The size of ureteral stents was fixed at
6 F. The length of loop-tail stents was 20 or 22 cm and that
of pigtail stents was 22, 24, or 26 cm, according to kidney,
ureter, and bladder X-ray assessment, so that the ureteral
stent did not cross the bladder midline.

Urethral catheters were removed from all patients on
the day following URSL. The CLSS was administered 1 day
before the operation and 8 hours after urethral catheter
removal on the day following URSL.

For all 70 eligible patients, background and relative
changes in CLSS were evaluated. Patients were divided into
2 groups based on the type of ureteral stent used. Group 1
included patients with the Polaris Loop stent (loop-tail stent);
group 2 included patients with Inlay Optima or Polaris
Ultra stents (pigtail stent). We compared total number of
doses of analgesic (rectal diclofenac sodium, 25 mg) used
from immediately postoperatively to the day following
URSL. We assessed patients’ background, total number
of doses of analgesic, and CLSS. Data were statistically
analyzed with either the Mann-Whitney U-test or chi-
square test. Furthermore, we used multivariate analysis to
investigate the factors that influenced ureteral stent-related
symptoms. We used multiple linear regression to assess the
association between the items of significant change on the
CLSS and several characteristic parameters (age, sex, body
mass index, stent side, operation time, diameter of ureteral
access sheath, and stent type). The IBM SPSS Statistics ver.
210 (IBM Co., Armonk, NY, USA) was used for statistical
analysis. The significance level was set at p<0.05.

RESULTS

Table 1 shows characteristics of the patients (n=70) and
differences in patient background between groups 1 and 2.
There were no postoperative complications, such as ureteral

stent migration or febrile urinary tract infection, and no
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Table 1. Characteristics of all patients and of patients according to treatment group

ICUROLOGY

Characteristic All patients (n=70) Group 1 (n=32) Group 2 (n=38) p-value

Age (y) 63 (36-83) 69 (43-80) 61(36-83) 0.004
Sex 0.58

Male 42 (60.0) 20 (62.5) 22 (57.9)

Female 28 (40.0) 12(37.5) 16 (42.1)
Body mass index (kg/m?) 24.8 (16-32.5) 24.3(16-31.6) 25.5(18.3-32.5) 0.54
Stone side 0.48

Left 34 (48.6) 7 (53.1) 7 (44.7)

Right 36(51.4) 5(46.9) 21(55.3)
Multiple stones 36(51.4) 9(59.4) 7 (44.7) 0.47
Stone size (mm) 10.2 (1.5-24.8) 10.1(1.5-24.8) 10.3 (2-22.8) 0.65
Hounsfield units 922 (211-1647) 951 (211-1625) 882 (236-1647) 0.38
Stone location 0.282

Renal pole 26 (37.1) 12 (37.5) 14 (36.8)

Renal pelvis 2(2.9) 0(0) 2(5.3)

Proximal ureter 26 (37.1) 14 (43.8) 12(31.6)

Mid ureter 5(7.2) 1(3.1) 4(10.5)

Distal ureter 11 (15.7) 5(15.6) 6(15.8)
Operation time (min) 90.5 (20-162) 79 (35-143) 89 (20-162) 0.41
Diameter of ureteral access sheath (F) 0.41

9.5/11.5 30 (42.9) 14 (43.8) 16 (42.1)

11/13 24 (57.1) 12 (56.2) 12(57.9)
Stent length (cm) <0.001

20 16 (22.9) 16 (50.0) 0(0)

22 35 (50.0) 16 (50.0) 19 (50.0)

24 16 (22.9) 0(0) 16 (42.1)

26 3(4.2) 0(0) 3(7.9)

Values are presented as median (range) or number (%).
Group 1, patients with the Polaris Loop stent (loop-tail stent); group 2, patients with Inlay Optima or Polaris Ultra stents (pigtail stent).

Table 2. Pre- and postoperative CLSS scores for all patients

Variable Preoperative Postoperative p-value
Daytime frequency 0.89+0.8 1.18+0.9 0.06
Nocturia 1.35+£0.9 2.03+0.9 0.006
Urgency 0.89+0.8 1.3£1.0 0.01
Urgency incontinence 0.32+0.5 0.59+0.9 0.03
Stress incontinence 0.19£0.4 0.1£0.4 0.19
Slow stream 1.08+1.1 1.2+1.1 0.54
Straining 0.68+0.9 0.93+1.2 0.17
Incomplete emptying 0.95£1.0 1.15%£1.0 0.27
Bladder pain 0.24+0.5 0.86£1.1 0.001
Urethral pain 0.29+0.7 141+1.2 <0.001
Total score 6.8+4.1 10.8+5.5 <0.001
QoL score 3.3£15 4.1%1.6 0.004

Values are presented as meanzstandard deviation.
CLSS, core lower urinary tract symptoms score; QoL, quality of life.

significant differences in patient sex, body mass index, No significant differences were observed between groups

or operation time. Patients in group 2 were significantly  1and 2 for any CLSS item preoperatively.

younger (p=0004) and had longer stents (p<0.001). Overall changes between pre- and postoperative CLSS
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are shown in Table 2. Worsening of symptoms in the
immediate postoperative period resulted in significant
changes in 5 CLSS items: nocturia (p=0.006), urgency (p=0.01),
urgency incontinence (p=0.03), bladder pain (p=0.001), and
urethral pain (p<0.001). Pre- and postoperative total scores
were 68+4.1 and 108+55, respectively. Pre- and postoperative
QoL scores were 33+15 and 4.1+16, respectively.

Stent-related symptoms with loop-tail stents

There was a significant difference between groups in the
total number of doses of analgesic administered (02+05 in
group 1 vs. 05+0.7 in group 2, p=0.02).

Table 3 shows a comparison of changes from preoperative
to immediate postoperative CLSS between groups 1 and 2.
There was no significant difference between groups 1 and 2
in change in mean total score (31+4.6 in group 1 vs. 45451 in

Table 3. Changes in CLSS score from preoperative score to postoperative score, according to treatment group

Variable Group 1 Group 2 p-value
Daytime frequency 0.1+0.8 0.4+0.8 0.15
Nocturia 0.4+0.9 0.9+1.0 0.07
Urgency 0.5+1.0 0.4+0.8 0.62
Urgency incontinence 0.3+0.7 0+0.6 0.2
Stress incontinence 0+0.4 0+0.5 0.5
Slow stream 0+1.0 0.2+0.8 0.25
Straining 0.3+1.3 0+1.0 0.39
Incomplete emptying 0+0.9 0.5+1.2 0.048
Bladder pain 0.3+0.9 0.9£1.1 0.041
Urethral pain 1.2+1.3 1.1£1.2 0.69
Total score 3.1+4.6 4.545.1 0.25
QoL score 0.4£1.6 1.1+1.8 0.13

Values are presented as meanzstandard deviation.

Group 1, patients with the Polaris Loop stent (loop-tail stent); group 2, patients with Inlay Optima or Polaris Ultra stents (pigtail stent); CLSS, core

lower urinary tract symptoms score; QolL, quality of life.

Table 4. Univariate and multivariate analysis assessing association between incomplete emptying and characteristic parameters

Univariate analysis®

Multivariate analysis®

Variable B SE p-value B SE p-value
Age (y) -0.205 0.012 0.091 -0.079 0.013 0.536
Sex, male vs. female -0.27 0.285 0.025 -0.237 0.29 0.062
Body mass index (kg/m?) 0.067 0.04 0.582 0.016 0.038 0.892
Stent side, left vs. right 0.237 0.281 0.06 0.174 0.278 0.142
Operation time (min) 0.104 0.005 0.4 0.043 0.005 0.726
Diameter of ureteral access sheath, 9.5/11.5 vs. 11/13 0.531 0.297 0.531 -0.138 0.31 0.276
Stent type, loop tail vs. pig tail 0.33 0.273 0.006 0.304 0.207 0.022

SE, standard error.
*:Single linear regression. :Multiple linear regression.

Table 5. Univariate and multivariate analysis assessing association between bladder pain and characteristic parameters

Univariate analysis®

Multivariate analysis”

Variable

B SE p-value B SE p-value
Age (y) -0.19 0.011 0.118 -0.082 0.012 0.524
Sex, male vs. female -0.221 0.261 0.068 -0.163 0.266 0.184
Body mass index (kg/m’) 0 0.036 0.998 -0.056 0.035 0.629
Stent side, left vs. right 0.234 0.254 0.073 0.378 0.255 0.144
Operation time (min) -0.03 0.004 0.81 -0.137 0.004 0.278
Diameter of ureteral access sheath, 9.5/11.5vs. 11/13 -0.125 0.267 0.308 -0.232 0.285 0.095
Stent type, loop tail vs. pig tail 0.327 0.247 0.006 0.319 0.282 0.018

SE, standard error.
*Single linear regression. “:Multiple linear regression.
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group 2, p=0.25) or QoL score (04£16 in group 1 vs. L1£18 in
group 2, p=013) from pre- to immediate post-URSL for any of
the 10 items. However, patients in group 1 had significantly
less worsening of the scores for incomplete emptying and
bladder pain than patients in group 2.

Tables 4 and 5 show univariate and multivariate analy-
sis of the factors that influenced incomplete emptying and
bladder pain. In the multivariate analysis, only stent type
was significantly associated with incomplete emptying
(p=0.022) and bladder pain (p=0.018).

DISCUSSION

We compared immediate changes in postoperative CLSS
relative to preoperative scores for patients with loop-tail
versus pigtail ureteral stents. Patients with loop-tail urete-
ral stents had significantly less worsening of the scores
for incomplete emptying and bladder pain than patients
with pigtail stents. Stent type had the strongest association
with incomplete emptying and bladder pain of all variables
evaluated in this study.

Ureteral stents have been continuously improved and
developed over the past decade, and several types of stent
are currently available. Designs vary in quality of material,
stent length, presence or absence of a side hole, and presence
or absence of a nonpermeating X-ray marker at the end
of the stent. However, impairment of QoL in post-stent
implantation patients resulting from ureteral stent-related
symptoms, such as incomplete emptying, bladder pain,
frequency, and hematuria [4,6-9] remains a critical concern.
Ureteral stents with a loop tail on the bladder side may
be used to manage such symptoms [4] Kawahara et al. [5]
reported in a prospective study that replacing a pigtail stent
with a loop-tail stent alleviated symptoms of incomplete
emptying, frequency, intermittency, urgency, weak stream,
straining, incontinence, and urethral and flank pain in 25
patients. However, ureteral stent-related symptoms were
not evaluated with a validated questionnaire and the
number of cases was small in that study. Lingeman et al
[4] prospectively compared pigtail and loop-tail ureteral
stents in 236 post-URSL patients using the ureteric stent
symptoms questionnaire (USSQ). They found that the pain
score on day 4 after placement improved with loop-tail
stents and that patients with loop-tail ureteral stents had
lower pain medication usage on day 1 after placement. Our
study confirmed that bladder pain was less severe with loop-
tail stents than with pigtail stents on day 1 after placement.
Given these reports indicating the advantages of loop-tail
stents over pigtail stents regarding ureteral stent-related

444  www.icurology.org
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symptoms, loop-tail stents should be the preferred option for
patients with an indwelling ureteral stent. Although the
USSQ is useful for the evaluation of ureteral stent-related
symptoms and QoL after ureteral stent placement [10-12],
there is no validated Japanese version. Therefore, in the
present study we evaluated urination-related QoL with the
CLSS.

The CLSS questionnaire assesses 10 urination-related
symptoms, each scored on a scale from O to 3 [13] This simple
questionnaire can evaluate the disease-specific patterns of
LUTS and is applicable to both men and women with a wide
variety of urinary impairments [13-15] Fujimura et al. [14]
compared LUTS assessment with the International Prostate
Symptom Score (IPSS) versus the CLSS and reported that
the CLSS questionnaire is more comprehensive than the
IPSS questionnaire for symptom assessment. Therefore,
the CLSS is widely used to assess LUTS. Because the IPSS
was originally designed to assess the symptoms of benign
prostatic hyperplasia, we used the CLSS to assess LUTS in
the present study.

In the present study, patients with a loop-tail stent
experienced less worsening of bladder pain in the immediate
post-URSL period than patients with a pigtail stent.
However, patients with a pigtail stent were younger than
those with a loop-tail stent. The reported correlations
between ureteral stent-related symptoms and age have been
inconsistent [16,17] Kuehhas et al. [16] used a visual analog
scale to assess the pain of 124 patients with an indwelling
ureteral stent. They reported that age did not correlate
with stent-related pain scores. Olvera-Posada et al. [17] used
the USSQ to assess ureteral stent-related symptoms in 44
patients and reported no significant difference in symptoms
according to age. In the present study we were unable to
find a correlation (analyzed with Spearman rank correlation;
data not shown) between age and CLSS score. Therefore,
the age difference between the groups may have had at
most only a slight effect on pain scores. Giannarini et al. [18]
reported a significant association between USSQ score and
sex according to multivariate analysis. However, multiple
linear regression analysis in the present study did not reveal
a significant association between incomplete emptying and
patient sex (p=0.066). Stent type had the strongest association
with incomplete emptying and bladder pain in this study.

Few studies have evaluated the relationship between
ureteral stent-related symptoms and stent positioning. Abt
et al. [19] reported that intravesical stent position did not
significantly influence stent-related symptoms. However,
that study was retrospective and the day on which patients
assessed their ureteral stent-related symptoms was not

https://doi.org/10.4111/icu.2017.58.6.440
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uniform (ranging from day 8 to 94 after stenting). Studies
have reported that excessively long ureteral stents cause the
placement to cross the bladder midline, worsening urinary
symptoms [18-21] Therefore, we considered the ureteral stent
position important when evaluating ureteral stent-related
symptoms. In this study the position of ureteral stents
was standardized so as not to cross the bladder midline to
prevent migration of the ureteral stent. Kawahara et al.
[5] reported previously that the length of loop-tail ureteral
stents was about 2 cm shorter than pigtail stents. This
finding explains the stent length difference between our 2
treatment groups. However, the difference in stent length
did not affect CLSS scores between the groups.

Our results demonstrate that urination status worsened
after URSL. Patients specifically reported bladder pain and
urethral pain, symptoms that can cause patients severe
psychological trauma and prevent them from consenting
to subsequent surgery if urinary calculi recur. Such pain,
therefore, should be managed and alleviated to the greatest
possible extent. Urethral pain and bladder pain may be
caused mainly by intraoperative manipulation of the rigid
ureteroscope and postoperative placement of the urethral
catheter and stent. Urethral pain is likely attributable to
manipulation of a rigid ureteroscope and urethral catheter,
and bladder pain predominantly to manipulation of a rigid
ureteroscope and urethral catheter or stent. Therefore, great
care is taken at our center to have a single endourologist
manipulate the ureteroscope as gently as possible and to
carefully follow standardized surgical practice. In addition,
the urethral catheter and stent are removed as soon as
possible after the URSL procedure [22]. Because ureteral
stents may exacerbate urinary symptoms if placed so that
they can cross the bladder midline [18-21], we place the stent
specifically to avoid crossing the midline.

This study has some limitations. First, it was retrospec-
tive and nonrandomized. The choice of ureteral stent was
entirely up to the operator. Second, urination-related QoL
was evaluated on the day following the operation in this
study, although urination-related QoL is generally evaluated
1 to 2 weeks after ureteral stent placement [23-26] However,
we found a significant difference in ureteral stent-related
symptoms in the immediate post-URSL period between
patients with loop-tail versus pigtail stents, and we consider
these symptoms also important. Third, this study used the
CLSS, although the USSQ is globally considered the gold
standard [12] for the evaluation of ureteral stent-related
symptoms. Future studies should re-evaluate our findings
using the USSQ. Fourth, we used 2 types of pigtail stent,
the Inlay and Polaris. The difference in the type of pigtail

Investig Clin Urol 2017;58:440-446.
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stent might have affected ureteral stent-related symptoms.
However, we compared CLSS scores in patients with
the Polaris versus Inlay stents and found no significant
differences in total score, QoL score, or in any of the 10
items (data not shown). Furthermore, Davenport et al. [27]
found no significant difference in ureteral stent-related
symptoms in patients with Polaris versus Inlay stents in
a prospective randomized controlled study. Therefore, we
consider it unlikely that the type of pigtail stent influenced
the comparison of pigtail and loop-tail stents in this study.

The present study revealed that with standardized
positioning, the loop-tail stent was associated with less
worsening of incomplete emptying and bladder pain in
the immediate post-URSL period. The URSL procedure
significantly affected urinary symptoms. However, the
loop-tail ureteral stent is a potentially beneficial option to
minimize ureteral stent-related symptoms.

CONCLUSIONS

Patients with loop-tail ureteral stents had better
urination-related QoL than patients with pigtail stents in
the immediate post-URSL period.
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