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Introduction: To assess the relationship between pain
after ureteral stent removal and patient and procedural
factors.

Materials and methods: A wvalidated survey designed to
assess the relationship between quality of life and treatment
decisions in kidney stone disease was randomly distributed
to patients with a history of a ureteral stent in seven
medical centers across North America participating in an
endourology research collaborative between July 2016 and
June 2018. The primary outcome was increased pain after
ureteral stent removal. Statistical analyses were performed
using Chi-square and multiple logistic regression.
Results: A total of 327 surveys were analyzed. Twenty
seven percent of patients reported increased pain in the

hours after ureteral stent removal. Patients with a stent
< 7 days were significantly more likely to experience pain
after stent removal compared to those with a stent > 7
days (33.3% versus 22.8%, p = 0.04). Female gender
(OR: 2.41, 95% CI: 1.42-4.10) was associated with
increased pain after stent removal, while increasing age
was inversely associated (OR: 0.52, 95% CI: 0.36-0.74).
After adjustment, patients with a stent > 7 days were
significantly less likely to report pain in the hours after
removal (OR: 0.59, 95% CI: 0.35-0.99).

Conclusions: Approximately one in four patients will
experience increased pain after ureteral stent removal.
Female patients, younger patients, and patients with
a stent < 7 days were more likely to experience an
increase in pain immediately following stent removal.
Understanding factors associated with post-stent removal
pain may be helpful in counseling patients at high risk
stent removal morbidity.
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Introduction

The prevalence of urolithiasis is approximately 9% in
the United States, with more men (10.6%) experiencing
stone disease compared to women (7.1%).! Stones
unlikely to pass spontaneously or with medical
expulsive therapy can be managed with ureteral
stent placement, ureteroscopy, shock wave lithotripsy,
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percutaneous nephrolithotomy, or a combination
of these therapies. The use of ureteral stents
preoperatively for passive dilation of the ureter and
following ureteroscopy is common amongst practicing
urologists.”® Postoperative ureteral stents may in fact
reduce unplanned hospital returns. Unfortunately,
close to 80% of patients receiving a ureteral stent will
experience significant stent-related morbidity after
placement, including flank and suprapubic pain.®
Patients and providers often perceive that ureteral
stent removal will resolve or decrease stent-related
pain, or that stent removal will be painless. However,
evidence suggests that 38%-57% of patients may
experience substantial pain after ureteral stent
removal.®” To-date, limited research has been conducted
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to understand risk factors for patient morbidity after
stent removal. Although data suggests that shorter stent
duration may negate the protective effects of preventing
unplanned post-procedure returns to the hospital,
the relationship between stent duration and patient-
perceived pain after stent removal has not been well
assessed.* Stent duration may have a significant impact
on pain after stent removal. Previous work has shown
that a ureter stented for less than a week may dilate and
accommodate a stent to a lesser degree compared to a
ureter that is stented for a week or more.®

Obtaining a better understanding of pain after
ureteral stent removal could have a significant impact
on post-removal analgesia utilization, quality of life,
and willingness to accept future stent placement.
To identify patients who may experience pain and
potentially benefit from pre-stent removal counseling
or specialized management, factors associated with
increased pain after ureteral stent removal must be
elucidated. We hypothesized that several factors may
have a significant impact on experiencing increased
pain after stent removal. In this study, we examined
the prevalence of pain after stent removal and assessed
for factors associated with increased pain after ureteral
stent removal.

Materials and methods

Avalidated survey designed to assess the relationship
between quality of life and subsequent treatment
decisions in stone disease was randomly distributed
to urology patients > 18 years of age with a history of a
ureteral stent in seven academic medical centers across
the U.S. and Canada participating in an endourology
research collaborative between July 2016 and June
2018.° Eight questions from this anonymous survey
were analyzed with the goal of understanding the
relationship between experiencing increased pain after
ureteral stent removal and patient and clinical factors.’
Primary questions of interest included ‘How long was
your last stent left in place?’, ‘Did your pain increase
in the hours after your stent was removed?’, ‘How
was your last stent removed?’” and ‘When was your
last stent?”. Additional questions examined patient
demographics and prior history with urolithiasis and
stents.” Responses were encoded in duplicate and
cross-referenced to ensure accuracy. The Committee
for the Protection of Human Subjects at Dartmouth
reviewed and approved this study for conduct (CPHS
#29631) and each individual site obtained approval of
their respective Institutional Research Ethics Boards.

Data were summarized with proportions. Pearson’s
Chi-square was used to evaluate self-reported patient
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and clinical factors by the occurrence of increased pain in
the hours after ureteral stent removal. Multiple logistic
regression was then utilized to examine the relationship
between increased pain after ureteral stent removal and
patient and clinical factors. Our dependent variable
was increased pain in the hours after stent removal.
Independent variables included duration of time spent
with a stent, age category, gender, health status, timing
of last stent, and number or prior stents and stones. We
included independent variables in our multivariate
model that differed significantly by increased pain after
stent removal in univariate analyses. Self-reported
health status was included in models regardless
of significance as a means to account for patient
complexity /co-morbidities. Duration of time spent with
a stent was defined as 7 days or less versus more than
7 days to account for the potential time required for a
ureter to dilate and more successfully accommodate a
stent.® The p value used for statistical significance for
all analyses was < 0.05. All data were analyzed using
STATA 11.2 (StataCorp, College Station, TX, USA).

Results

A total of 356 surveys were completed. Twenty-
nine surveys were excluded from the analysis due
to missing patient demographics and outcome data,
leaving 327 (91.9%) for our final sample. The majority
(71.5%) of patients had their most recent stent within
2 years of filling out the survey. Patients were more
frequently over 50 years of age (71.2%) and reported
their health to be good-to-excellent (84.2%). The
majority of stents were removed via cystoscopy (59.7%)
compared to pull strings (40.3%). Over 27% of patients
reported increased pain in the hours after ureteral stent
removal, Table 1.

Patients with a stent indwelling for 7 days or less
were significantly more likely to experience pain after
stent removal compared to those who had a stent for
more than 7 days (33.3% versus 22.8%, p = 0.04, Figure 1).
A greater proportion of women experienced pain after
stent removal compared to men (36.1% versus 18.6%,
p <0.001). Younger patients had more pain after stent
removal compared to older patients; increased pain
was reported in 36.4% of patients 18-29 years compared
to 11.1% of patients 70 years or older. Pain after stent
removal did not differ by self-reported health status,
number of prior stents or stones, method of stent
removal, or timing of last stent, Table 2.

Both crude (OR: 0.59, 95% CI: 0.36-0.97) and adjusted
(OR:0.59, 95% CI: 0.35-0.99) logistic regression models
demonstrated that patients with a stent for more than
7 days were significantly less likely to report pain in
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TABLE 1. Self-reported patient characteristics

Total, % (n) 100 (327)
Female, % (n) 49.5 (162)
Age groups, % (n)
18-29 years 3.7 (12)
30-49 years 25.1 (82)
50-69 years 54.4 (178)
70 years or older 16.8 (55)
Health status, % (n)
Excellent 11.9 (39)
Very good 33.7 (110)
Good 38.6 (126)
Fair 13.5 (44)
Poor 2.2(7)
Number of prior stones, % (n)
1 18.5 (58)
2-5 43.5 (136)
More than 5 38.0 (119)
Number of prior stents, % (n)
1 50.8 (161)
2-5 42.6 (135)
More than 5 6.6 (21)
Timing of last stent within
the last, % (n)
Month 14.4 (39)
6 months 27.4 (74)
Year 13.3 (36)
2 years 16.3 (44)
> 2 years 28.5(77)
Duration of time spent with
last stent, % (n)
7 days or less 42.5 (139)
More than 7 days 57.5 (188)
Pain increased after 27.3 (87)
stent removal, % (n)
Method of stent removal
Scope procedure 59.7 (178)
Removed by pulling string 40.3 (120)

the hours after stent removal. A greater proportion of
women experienced pain after stent removal compared
to men (36.1% versus 18.6%, p < 0.001). Women were
significantly more likely to experience increased pain
after ureteral stent removal in both the crude (OR: 2.46,
95% CI: 1.48-4.11) and adjusted model (OR: 2.41, 95%
CI: 1.42-4.10). After adjustment, increasing patient
age was associated with less pain after stent removal
(OR: 0.52,95% CI: 0.36-0.74; Table 3).

© The Canadian Journal of Urology™; 28(1); February 2021
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Figure 1. Percentage of patients with increased pain
after ureteral stent removal by stent duration.

Discussion

In this study of kidney stone patients with a history
of a ureteral stent, more than one-fourth of patients
(27.3%) experienced an increase in pain in the hours
after stent removal. Shorter duration of ureteral stent
placement, female gender and younger age were
found to be associated with increased in pain in the
hours after removing a ureteral stent. The occurrence
of increased pain did not differ by method of stent
removal, self-reported health status or number of prior
stents and stones.

Ureteral stents are commonly used in urology
and have a well-documented history of patient
morbidity.”!® Up to 80% of patients receiving a
ureteral stent may experience lower urinary tract
symptoms, suprapubic pain, flank pain, incontinence,
or hematuria.'” More recently patient morbidity after
ureteral stent removal has been identified as an area
of interest in stent management. In a retrospective,
phone-based survey of 104 patients with a recent
history of ureteral stent removal, Theckumparampil
et al found that 38% of patients experienced pain
after ureteral stent removal.® Similarly, using an
international, web-based, anonymous survey of 571
visitors to www.kidneystoners.org, Loh-Doyle et al
found that 57% of respondents reported moderate-
to-severe pain levels after ureteral stent removal,
with an average self-reported pain score of 4.8 on
a scale from 1-10.° We found a lower proportion of
patients (27.3%) experiencing pain after stent removal
compared to the above referenced studies. This may
be explained by our more specific focus on increased
or additional pain above a patient’s baseline pain
rather than the presence of pain after stent removal.
In addition, with over 80% of our study population
self-reporting good-to-excellent health, we may have
captured a higher proportion of patients who are
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TABLE 2. Self-reported patient characteristics by pain after stent removal

Increased pain No increased pain p value
Gender, % (n) <0.001
Men 18.6 (30) 81.4 (131)
Women 36.1 (57) 63.9 (101)
Age groups, % (n) 0.002
18-29 years 36.4 (4) 63.6 (7)
30-49 years 40.7 (33) 59.3 (48)
50-69 years 25.4 (44) 74.6 (129)
70 years or older 11.1 (6) 88.9 (48)
Health status, % (n) 0.35
Excellent 25.6 (10) 74.4 (29)
Very good 23.2 (25) 76.9 (83)
Good 32.8 (40) 67.2 (82)
Fair 21.4 (9) 78.6 (33)
Poor 42.9 (3) 57.1(4)
Number of prior stones, % (n) 0.52
1 24.6 (14) 75.4 (43)
2-5 25.0 (33) 75.0 (99)
More than 5 31.3 (36) 68.7 (81)
Number of prior stents, % (n) 0.71
1 27.7 (44) 72.3 (115)
2-5 25.2 (33) 74.8 (98)
More than 5 33.3(7) 66.7 (14)
Timing of last stent within
the last, % (n) 0.62
Month 35.0 (14) 65.0 (26)
6 months 22.7 (20) 77.3 (68)
Year 29.8 (14) 70.2 (33)
2 years 30.6 (15) 69.4 (34)
> 2 years 25.8 (24) 74.2 (69)
Duration of time spent with
last stent, % (n) 0.04
7 days or less 33.3 (45) 66.7 (90)
More than 7 days 22.8 (42) 77.2 (142)
Stent removed with scope 0.95
procedure, % (n) 28.8 (34) 40.4 (84)

TABLE 3. Crude and adjusted relationship between pain after stent removal and duration of time spent with
a stent, gender, age and health status

Unadjusted OR (95% CI) Adjusted OR (95% CI)
Stent for more than 7 days 0.59 (0.36-0.97) 0.59 (0.35-0.99)
Female sex 2.46 (1.48-4.11) 2.41 (1.42-4.10)
Increased age 0.52 (0.37-0.74) 0.52 (0.36-0.74)
Health status 1.14 (0.86-1.53) 1.03 (0.78-1.37)
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generally healthier and experience less pain in general
or inversely a population that may overrate health
and underrate pain. Our findings may also better
reflect the true prevalence of pain after ureteral stent
removal as our survey was administered directly to
patients in medical centers, unlike Loh-Doyle et al
who looked at patients seeking online information
regarding stone disease.

The etiology of pain after ureteral stent removal
has not been well elucidated. However, we can
hypothesize that symptoms similar to ureteral or renal
colic may be due to temporary obstruction of the ureter
after stent removal.® For example, obstruction may be
secondary to ureteral edema, transient aperistalisis of
the ureter, clot, or residual stone fragments. A better
understanding of the mechanism of pain after ureteral
stent removal may allow urologists to circumvent
patient morbidity associated with this procedure. In
the meantime, understanding factors associated with
increased pain is important to allow urologists to
provide patients with realistic expectations for post-
stent removal morbidity.

We are not the first to report an association between
stent duration and pain after stent removal.”? Paul
et al found that patients with a post ureteroscopy
stent for 3 days had significantly more patient phone
calls, clinic visits, and emergency room visits for
renal colic compared to patients with a stent in for
7 days (23% versus 3%, p = 0.03).”* Similarly, in our
multivariable model, we found that patients with a
ureteral stent for more than 7 days had significantly
decreased odds of experiencing increased pain in the
hours after stent removal compared to those with a
stent 7 days or less, Figure 1. Theckumparampil et al
also examined stent duration and pain after removal
between 4 and 6 days, but found no difference in the
average number of days with a stent among patients
who did and did not experience pain after removal
(p = 0.09). Failure to reach statistical significance in
their study may be explained by a smaller sample
size. The inverse relationship between decreased
pain after stent removal and increased duration of
stent placement is likely explained by the resolution
of ureteral edema and inflammatory changes as the
ureter dilates and better accommodates a stent over
time. Maintenance of indwelling stents between 5
and 8 days has been recommended to allow for these
changes to subside and to prevent transient ureteral
obstruction.! However, stenting after uncomplicated
ureteroscopy has become controversial with recent
studies demonstrating similar patient morbidity
between patients who do and do not receive ureteral
stents.""* With over 27% of patients experiencing

© The Canadian Journal of Urology™; 28(1); February 2021
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increased pain after stent removal, our study may also
provide additional evidence to forgo stent placement
after uncomplicated ureteroscopy.

Prior research has reported that male gender is
associated with increased morbidity from indwelling
ureteral stents.'*'® In contrast, we found that female
gender was associated with increased pain after stent
removal. It is unclear why female patients would
experience more pain compared to males. Possible
reasons may include decreased utilization of opiate
pain medications or more accurate reporting of
symptoms. Unlike other studies,®® we found that
younger age was associated with increased pain in the
hours after stent removal. Younger patients may be
more sensitive to and less tolerant of pain.'* However,
younger patients may also be more likely to experience
a first-time kidney stone or ureteral stent compared
to older patients and therefore may endorse higher
pain due to the unexpected pain compared to a repeat
episode of discomfort.

Loh-Doyle et al found that patients who used strings
to remove ureteral stents experienced significantly
less pain compared to those undergoing cystoscopy
for removal.® However, in a prospective randomized
controlled trial of patients undergoing ureteral stent
placement for urolithiasis, Barnes et al found no
difference in patient morbidity by stent removal
method.”” We also did not observe a relationship
between experiencing increased pain after stent
removal and method of removal. Ureteral stent
removal by pulling a string may reduce overall
indwelling stent time and duration of known stent-
related morbidity, but may be less important in
predicting who will experience increased pain after
stent removal.'®

Two small randomized controlled trials have
examined prophylactic treatment for pain after
ureteral stent removal. In a 2013 study by Tadros et
al, patients receiving a 50 mg dose of the non-steroidal
anti-inflammatory medication (NSAID), rofecoxib,
prior to stent removal were significantly less likely to
experience severe pain after stent removal.'” However,
this finding has not been reproduced since. In a
2016 study, prophylactic administration of 440 mg of
Naproxen had no impact on the occurrence of severe
pain after stent removal.®® We did not evaluate the
use of analgesics, but there is a need to understand
appropriate prescribing of NSAIDS and opioids for
post-stent removal pain. Counseling patients about
indwelling ureteral stent morbidity is essential to help
patients understand and cope with their post-operative
course.”> We would argue that counseling patients and
setting expectations for post-stent removal pain is also
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important and could have significant implications for
post removal NSAID/opioid use, quality of life, patient
satisfaction and willingness to accept a future stent.
However, future research is needed to investigate
these concepts.

The primary strengths of our study include a
moderate sample size of patients with a history
of a ureteral stent and a wide geographic survey
distribution. Our retrospective survey design is a
limiting factor, particularly as it relates to recall bias.
However, we observed no difference in increased
pain after stent removal based on how long ago a
patient had their last stent. The blinded distribution
of surveys prevents determining the response rate as
denominator is not available. Selection bias is also
a concern as patients who voluntarily completed
the survey may have experienced more morbidity
from a ureteral stent compared to those who did not
participate. Because of the anonymity required by our
institutional review board, we were unable to discern
additional demographic and clinical granularity
including the potential modifying effect of NSAID,
opioid, alpha-1 blocker, and anticholinergics use on the
occurrence of pain after stent removal. Additionally,
we did not specify location of pain (e.g. urethral,
abdominal, or flank) after ureteral stent removal,
which may also be related to method of removal (e.g.
string versus cystoscopy). Finally, we were not able
to assess study outcomes by specific time cut offs
(e.g. 4 versus 5 days) given how the survey questions
were constructed. Therefore, we are unable to
comment on an exact number of days with a ureteral
that may be associated with less pain after stent
removal.

Conclusion

Approximately one in four patients will experience
increased pain after ureteral stent removal. Patients
with a shorter duration of ureteral stent placement
and patients younger and of female gender were more
likely to experience increased pain after stent removal.
Patients who had stents indwelling for more than 7
days reported less pain after stent removal. These
findings may help inform intended duration of stent
placement when deemed clinically necessary and may
also assist in periprocedural counseling. Additional
research is warranted to confirm the most appropriate
duration of stent placement. In addition, studying the
underlying mechanisms that are responsible for these
changes in ureteral stent symptoms will help identify
new potential therapeutic targets to assist with all
stent patients. ]
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