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Abstract

Purpose: Ureteral stent removal is a source of patient morbidity. We surveyed 599 patients to evaluate their
experiences and identify the preferred method of stent removal.
Materials and Methods: Visitors to a kidney stone website were invited to participate. Respondents were asked
how their ureteral stent was removed? Pain during and after the procedure, patient experiences, and preferences
regarding stent removal were queried. Chi-square and ANOVA tests were used to identify significant differ-
ences among removal methods.
Results: Five hundred seventy-one respondents were included in the study. The majority of stents (44%) were
removed by office cystoscopy while 39% had their stents removed by string. Mean pain during stent removal
was 4.8 out of 10 with 57% reporting moderate-to-severe pain levels of 4 or more. Removal by office
cystoscopy resulted in the highest experienced pain (5.3). Thirty-two percent reported delayed severe pain after
stent removal, including 9% who returned for emergency care. Removal by string resulted in more emergency
room visits when compared to cystoscopy. Willingness to undergo the same removal technique was lowest for
those who underwent office cystoscopy and highest for operating room cystoscopy. Being informed of why a
stent was placed and the removal process was of high priority for respondents.
Conclusions: The majority of patients report moderate-to-severe pain with stent removal and a third report delayed
significant pain after stent removal. Variations exist in the patient experience with stent removal based on the method
used. More research is needed to identify effective ways to prevent or manage stent-removal-related adverse events.

Introduction

Urinary tract stone disease affects *10.6% of men
and 7.1% of women in the United States.1 Many of these

patients ultimately require surgical intervention.2 Stent place-
ment is commonplace at the time of stone surgery, particularly
in the setting of ureteroscopy and extracorporeal shockwave
lithotripsy. Among patients in the National Health Service
(NHS), Hughes and colleagues reported that 74% of patients
had some form of ureteral drainage placed after uncomplicated
ureteroscopy. In patients who had ureteral stents already in
place preoperatively, the majority still had stents placed af-
terward (65%), only slightly less often than in patients who did
not have stents preoperatively.3 A separate study performed by
Mangera and Parys found similar results.4 Practice patterns in
the United States are similar. Auge and colleagues reported that
in a survey of 173 urologists, 80% of urologists placed a stent
50% to 100% of the time after ureteroscopy.5

Ureteral-stent-related morbidity has been extensively re-
ported6–8 but few studies have examined the morbidity related

to their removal. As the incidence of stones increases, in-
cluding in the pediatric population,9–11 urologists need to
better understand patients’ perception of stent removal in order
to minimize its morbidity. We performed a study to help ad-
dress these questions by comparing the experiences of patients
with various methods of stent removal.

Materials and Methods

Visitors to the website www.kidneystoners.org in 2013 were
invited to participate in an anonymous survey (Fig. 1). Re-
spondents reported method of stent removal from four choices,
including ‘‘I pulled it out myself with the dangling string’’
(self-string); ‘‘My physician’s office pulled out the stent with
the dangling string’’ (doctor-string); ‘‘I had cystoscopy in the
clinic to have my stent removed’’ (office-cysto); or ‘‘I had
cystoscopy in the operating room to have my stent removed’’
(OR-cysto). Additional questions examined pain occurring
during and after the stent removal procedure, willingness to
undergo the same procedure again, and a comparison of the

1USC Institute of Urology, Keck School of Medicine of USC, Los Angeles, California.
2Department of Urology, University of California at Davis, Sacramento, California.
3Department of Urology, The Cleveland Clinic, Cleveland, Ohio.

JOURNAL OF ENDOUROLOGY
Volume 29, Number 1, January 2015
ª Mary Ann Liebert, Inc.
Pp. 35–40
DOI: 10.1089/end.2014.0402

35



experience to their expectations. Preoperative counseling was
assessed by querying preferences regarding being informed
about the stent’s purpose, the process of stent removal, and
whether a video or diagram of stent removal was beneficial.
The survey was hosted using Polldaddy.com. Geographic
location of respondents was recorded as country from where
the survey was accessed. Demographic information was oth-
erwise not obtained in the anonymous survey.

Data were summarized with means and proportions. Chi-
square and ANOVA tests were used to identify significant
associations between responses and removal methods. Ana-
lysis was performed using STATA 12.1 (StataCorp, College
Station, TX). Overall website activity was obtained using
Google Analytics software (Google, Inc., Mountain View,
CA). Estimates of demographic information for overall vis-
itors to the website were obtained using Quantcast software
(Quantcast Corporation, San Francisco, CA) for the last
month of survey participation, December 2013. Quantcast
reports that it generates demographic estimates using a
combination of a javascript tag that tracks visitors anony-
mously and an ‘‘inference model’’ to characterize audiences.

Results

During the period of the survey, there were 283,690 unique
visitors to the website overall, with 69% from the United
States, 7% from the United Kingdom, 6% from India, 5%

from Canada, and the remainder from others. Quantcast
demographic information for U.S. visitors in December 2013
estimated that visitors to the website were 68% female, 83%
Caucasian, and 59% at least college educated. Ages <18
years comprised 17% of visitors, those aged 18 to 24 years
were 10%, 25 to 34 years were 19%, 35 to 44 years were 23%,
44 to 54 years were 17%, 55 to 64 years were 9%, and 65 +
years were 4%. In terms of household income, $0 to $50k
comprised 46% of visitors, $50 to $100k 32%, $100 to $150k
12%, and $150k + 10%.

Overall survey results

Five hundred ninety-nine individuals responded to the sur-
vey between May 15, 2013, and December 30, 2013. Re-
sponses that were incomplete were discarded, leaving 571
surveys available. Office-cysto was the most common ap-
proach, reported by 44.3% of respondents. OR-cysto was re-
ported by 16.8%, doctor-string was by 27%, and self-string
was by 11.9%. The majority of respondents reported being told
beforehand that they would have a stent (85.3%) (Table 1).

On a scale of 1 to 10, mean reported pain during stent re-
moval was 4.8 (SD = 3.0, range = 1–10). A third of respondents

FIG. 1. Mean pain and recurrent pain, all methods.

Table 1. Respondent Characteristics

Participant country
United States 437 77%
Canada 43 8%
United Kingdom 31 5%
Australia/New Zealand 22 4%
Asia 9 2%
Other European 11 2%
Other/unknown 18 3%

Total 571

Method
Cystoscopy in clinic 253 44%
Doctor’s office pulled string 154 27%
Cystoscopy in the OR 96 17%
I pulled string myself 68 12%

Total 571

Were you told that you would have a stent?
No, I was not told 83 15%
Yes, I was told 483 85%

Total 566

Did you experience another episode of severe
pain following your stent removal?
No everything was fine after the stent

came out
200 35%

Yes, I had a mild attack of pain later 183 32%
Yes, I had a severe attack of pain later 134 24%
Yes, the pain was bad enough that

I went back to the ER
48 8%

Total 565

Comparing your expectations before your stent removal
procedure to what you actually experienced
Not nearly as bad 111 20%
Not as bad 89 16%
About what I expected 150 27%
A bit worse 84 15%
Much worse 131 23%

Total 565

ER = emergency room; OR = operating room.
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(35.4%) reported no delayed pain after stent removal, a third
(32.3%) reported mild delayed pain, 23.7% reported severe
delayed pain, and 8.5% reported severe delayed pain bad en-
ough to cause them to return to an emergency room (ER).
Twenty percent reported the experience of stent removal being
not nearly as bad as they expected, 16% reported it being not as
bad, 27% reported it being about what they expected, 15%
reported it being a bit worse, and 23% reported it being much
worse (Fig. 1 and Table 1).

On a scale of 1 to 5, with 5 being ‘‘very important,’’ being
told why they had a stent (4.7) and how a stent would be
removed (4.6) were both high priorities. Being shown a video
or diagram of the stent removal and having the option of
general anesthesia were moderate priorities (2.9 and 3.1,
respectively) (Fig. 2).

Results by method

Mean reported pain varied with method of stent removal.
Office-cysto was associated with the highest-reported mean
pain (5.3), followed by doctor-string (5.0), OR-cysto (3.8),
and self-string (3.7; p < 0.0001). Many respondents reported
minimal or no pain with their stent removal. This varied by
procedure, with 36% of office-cysto, 60.4% of OR-cysto,
55.9% of self-string, and 41.6% of doctor-string respondents
reporting minimal or no pain ( p < 0.0001) (Fig. 3).

Stent removal by string was more likely to result in severe
pain prompting a trip to an emergency department than stent
removal by cystoscopy (11.3% vs 6.6%; p = 0.05). When ex-
amined individually, differences between the four different
removal methods did not reach statistical significance. Patients
who had their stents removed by self-string had the highest
proportion of patients returning to the emergency department
for pain (14.71%), followed by doctor-string (9.74%), office-
cysto (7.51%), and OR-cysto (4.17%). Delayed episodes of

FIG. 3. Mean pain and delayed pain, by removal method.

FIG. 2. Respondent preferences and priorities.
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severe pain occurring after stent removal were most frequently
reported by those who used the self-string method (43.3%) and
less frequently following OR-cysto (33.3%), office-cysto
(32.3%), and doctor-string (26.6%). However, this trend did
not reach statistical significance ( p = 0.111) (Fig. 2).

Those who underwent office-cysto were least willing to
undergo the same procedure again, with 22.7% reporting
‘‘not a chance’’ in contrast to doctor-string (16.2%), OR-
cysto (12.8%), and self-string (11.8%) ( p = 0.002) (Fig. 3).

Regional variations

The majority of respondents originated from the United
States (n = 437, 76.5%). Others were from Canada (n = 43,
7.5%), United Kingdom (n = 31, 5.4%), Australia/New Zealand
(n = 22, 3.9%), other European (n = 11, 1.9%), Asia (n = 9,
1.6%), and other/unknown (n = 18, 3.2%). The last three groups
were combined for analysis due to the small numbers in each
(Table 1).

Mean reported amount of pain with stent-removal did not
differ in a significant fashion between regions (4.8, 4.3,
4.4, and 5.1; ANOVA p = 0.56 for United States, Canada,
United Kingdom, and ‘‘other’’ countries). The approach to
stent-removal reported by respondents varied significantly by
country. Patients in the United States and United Kingdom
were more likely to undergo office-cysto for stent removal
(47.6% and 51.6%) as compared with Canada and ‘‘other’’
countries (23.3% and 31.7%). Stent-removal in the OR was
performed most often in the United Kingdom and ‘‘other’’
countries (41.9% and 40%). Canada and the United States
had significantly smaller rates (23.3% and 11.2%). Self-string
was most common in Canada (25.6%), followed by the United
States (12.6%). It was rare in ‘‘other’’ countries (3.3%) and
was not reported by respondents from the United Kingdom
(0%). Doctor-string was rare in the United Kingdom (6.5%)
but was more common in the other regions (28.6%, 27.9%,
and 25% in the United States, Canada, and ‘‘other’’ countries,
respectively).

Canadians and respondents from the United Kingdom were
less likely to report that being told why they had a stent was
‘‘very important’’ (60.5% and 63.3% vs 72% and 80% for the
United States and ‘‘other’’ countries; p = 0.002). Canadians
were less likely to report that having the option of general
anesthesia for stent removal was ‘‘very important’’ (16.3% for
Canada vs 28.7%, 34.5%, and 36.7% for United States, United
Kingdom, and ‘‘other’’ countries; p = 0.014). There were no
significant regional variations in priorities of being told how a
stent is removed or being shown a diagram or video of stent
removal.

Discussion

Although studies have previously called into question the
necessity of ureteral stenting after uncomplicated lithotrip-
sy,8,12 postoperative stent placement remains common and
the question of whether to stent remains unresolved.13 The
results of this survey identify the morbidity that can be as-
sociated with stent removal and provides insight into the
experiences and preferences of urologic patients who un-
dergo these procedures.

The majority of patients reported moderate-to-severe lev-
els of pain with stent removal, with an overall mean pain of
4.8 on a scale of 1 to 10. Office cystoscopy resulted in the

highest mean pain, followed by use of a dangler-string in the
office. Although the presumption is that stent removal by
string in the office is more benign than cystoscopy, our data
do not support this notion, with both methods reporting
similar pain levels. Methods that reported lowest mean pain
were self-removal via dangler-string at home and OR cys-
toscopy. Across all the methods, there was also a significant
proportion of respondents (43%) who reported minimal or no
pain. Few prior studies have examined pain during stent re-
moval. The studies that have been done have found no sig-
nificant differences in pain between patients who had their
stents removed by cystoscopy or extraction string. Kuehhas
and colleagues reported that in their patients, pain during
rigid cystoscopic stent removal was similar to that for office
stent string removal.14 They did not evaluate self-removal or
OR removal of stents. Barnes and colleagues reported similar
findings in their study.15 In their prospective, randomized
study, they found no difference in visual analog pain scores
between patients who had stents removed by cystoscopy and
those who had theirs removed by stent string.

In addition to examining pain, we assessed patient pref-
erences. Removal of the stent by office-cystoscopy was the
least-preferred method. Conversely, having patients pull out
their own stent and operating room cystoscopy, with the
patient receiving some form of anesthesia, had the highest
proportion of patients reporting that they would be willing to
undergo the same procedure. We recognize that the choice of
a specific method can be influenced by multiple factors, in-
cluding cost, resources, and the risk of accidental dislodge-
ment when a string is left in place.12

Delayed pain after stent removal appears to be underap-
preciated by physicians. As a result, patients often report that
they were not adequately counseled about this potential mor-
bidity. We found that delayed pain occurring after removal of a
ureteral stent was an important source of patient morbidity,
with a third of patients surveyed reporting delayed severe pain
after stent removal, including the 8% who reported having to
return to an emergency department. Removal by stent-string
was significantly more likely to result in a return trip. No
studies have examined this difference but there is a possibility
that the string itself may contribute to physiologic changes that
lead to delayed pain after stent removal, such as trigonal
edema. More studies are needed to examine this difference.

Investigators have started to examine how to prevent de-
layed pain in all patients who have stents removed. Tadros and
colleagues previously examined poststent removal pain and
found that NSAIDs may help in its prevention.16 In their
randomized, double-blind controlled trial, they found a sig-
nificant reduction in poststent removal pain with the admin-
istration of a COX-2 inhibitor prior to cystoscopy to remove
the stent. Fifty-five percent of participants who were given the
placebo experienced severe pain, while in the medicated
group, no patients reported severe pain ( p < 0.01). Though the
study used a small sample size, it establishes the foundation for
larger studies to examine the utility of preventative measures.

Interestingly, we found that there were significant differences
in pain between self-string and doctor-string removal. We sus-
pect that increased anxiety or a heightened anticipation of pain
in the presence of a practitioner may contribute to these dif-
ferences. A similar phenomenon has been reported in patients
who undergo prostate biopsy.17 Patients who had increased
preprocedure anxiety experienced greater intraprocedural pain,
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due to a heightened adrenergic response causing hyperalgesia
and hypersensitization of pain receptors.18,19 Conversely, in
patients who remove their stents at home, the ability to remove
the stents themselves may have a calming effect. However,
these patients also reported the highest frequency of delayed
episodes of severe pain, potentially due to less certainty about
recurrent pain. Selection bias may also have a role in the dif-
ference observed with patients who have greater baseline anx-
iety electing to have their stents removed in the urologist office.
Better counseling patients about what to expect after their stent
self-removal and recommending premedication with an NSAID
may help to allay this anxiety and prevent the pain.

We found variations in the method of stent removal by
region. Patients were more likely to undergo office cystos-
copy in the United States while in Canada removal by string
was the preferred technique. In Austria, Kuehhas and col-
leagues reported that, in their experience of removing stents
via rigid cystoscopy without anesthesia, the mean pain ex-
perienced was relatively low.14 In spite of these results, they
have started to remove stents via string, signaling a potential
paradigm shift toward the self-string method. Similar calls
have been made in the United Kingdom.3

This study has several strengths, including a large sample
size and by virtue of its website-based recruitment, a more
diverse population geographically and in practice settings than
would typically be available in an academic cohort of patients.
This may make the results more reflective of the experiences of
urology patients overall. There were also limitations. In this
anonymous survey, we did not collect demographic data and
therefore cannot assess whether stent-removal experiences
differ by gender, age, and race. We also do not have data
available on the length of time stents were in place or the
reasons why stents were placed. We were not able to determine
whether rigid or flexible cystoscopy was used during cysto-
scopic removal of stents or whether any adjunctive medica-
tions or local anesthesia was used. It is possible that reporting
errors may exist for the method of stent removal. Respondents
may not have understood the difference between an OR and a
clinic procedure room or there may be variations in the use of
these terms by region. These results may also have been
influenced by response bias. Website visitors and respondents
to the survey may not be representative of all patients who
undergo stent removal. However, respondents to the survey
aligned remarkably well with other existing research on stent
removal that polled urologists instead, suggesting that the
respondents are indeed representative. Auge and colleagues
reported that U.S. urologists utilized office-cysto (42%), doc-
tor-string (37%), and self-string (9%)5 while methods reported
in this survey were office-cysto (44%), doctor-string (27%),
OR-stent (17%), and self-string (12%). Despite these limita-
tions, this study provides novel information on the morbidity
of stent removal and the related preferences of patients. Most
importantly, it identifies a need to address pain after the ure-
teral stent is removed in a significant portion of patients. This
information can help guide patient counseling regarding stent
removal and future studies.

Conclusions

There is moderate morbidity associated with ureteral stent
removal and variations exist between different removal
methods. When indicated, having patients remove their stent

themselves via string can be associated with less procedural
pain but may also be associated with a higher chance of severe
delayed pain necessitating an ER visit. Properly counseling
patients about why a stent needs to be placed, how it will be
removed, and the risk of a delayed episode of pain occurring
after stent removal may improve the experience of stent re-
moval for patients. Additional research is necessary to identify
optimal approaches to minimizing stent-removal morbidity.
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