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Objectives: Previous studies have shown conflicting
results concerning the optimal duration of ureteral stent-
ing after endourologic treatment of stone disease, its
effect on patient comfort, and the necessity for emergent,
unscheduled care. This study assessed the impact of
stent duration, sex, and other patient-associated factors
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on reported pain scores using a large, international
prospective registry.

Methods: A prospective observational patient registry
on ureteral stents from 10 institutions in 4 coun-
tries (United States, Canada, France, and Japan) from
2020-2023 was assessed. The primary outcome was
Patient-Reported Outcomes Measurement Information
System (PROMIS) pain intensity scores administered
on the day of stent removal, before stent remouval.
Patients were grouped by indwelling time (short,
medium, and long), and pain scores were compared. The
impact of sex, height vs. stent length, and presence or
absence of tether were assessed.

Results: 359 patients were enrolled in the database, with
outcomes analyzed for 268 patients with a unilateral
stent placed after an endourologic procedure for stones.
No significant difference was detected in pain scores
between the indwelling time groups (p = 0.41). Height
for a given stent length was not significantly associated
with pain scores. There was no difference in pain scores
with or without tether. Men reported lower pain scores
than women (p = 0.018).
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Conclusions: This study did not detect an overall dif-
ference in pain scores reported at stent removal within
or between stent duration groups. Men reported less
pain than women in this study, suggesting that patient

FORBES ET AL.

factors may be more important than indwelling time
when optimizing pain management.

Key Words: stone management, ureteral stent
symptoms, pain, indwelling time, sex

Introduction

The optimal duration of stent duration after
ureteroscopy for stones is not known, as evidenced
by the lack of consensus among practicing
endourologists.' The decision for stent duration is
case-dependent, and balances potential benefits such
as ureteral healing and postoperative decompression,
with potential risks such as patient comfort, infection
risk, and need for emergent or unscheduled care.”’
Most patients experience discomfort both at the
time of stent removal and thereafter, likely related
to ureteral spasm.’ Given the significant impact
of ureteral stents on patient quality of life and
emergency care, further clarifying the optimal timing
for stent removal would be helpful in improving
patient care.

Existing studies using retrospective data for stent
duration are inconsistent and focus on the ini-
tial week of stenting. Often-cited studies found
an increase in emergency department visits for
patients with a shorter compared to a longer ureteral
stent indwelling time,” and fewer emergency depart-
ment visits when stents are removed after a longer
indwelling time.” Longer stent indwelling time has
also been associated with decreased symptoms after
removal. However, in contrast, a small randomized
controlled trial found that patients who had a stent
in for less than a week after ureteroscopy reported
better ureteral stent symptoms and better pain scores
than patients who had their stents for a 1-week
indwelling time and without a difference in com-
plication rate.” Furthermore, an excellent prospective
study shows that stent symptoms peak at 3 days post-
operative, using one of the same measures as the
present study (Patient-Reported Outcome Measure-
ment Information System (PROMIS) Pain Intensity
and Pain Interference), but is limited to patients in the
United States.’

Since ureteral stents are commonly placed after
endourologic procedures for stones with variable
indwelling times, a global understanding of whether
shorter indwelling time minimizes patient discom-
fort and complications is needed. In the present
study, we leveraged an international, post-market
database required for safety monitoring, which
includes PROMIS pain intensity and interference

scores. The purpose of this study was to assess pain
scores for patients in relation to duration of stent
placement, as well as sex, demographics, medica-
tions, and other risk factors from an international,
multi-site, prospective study to increase the power
of published literature on stent symptoms, including
international patients.

Subjects/Patients and Methods

Study design

A prospectively populated observational cohort
study of endourologic procedures for stones using
Boston Scientific ureteral stents was established in a
registry designed to support device registration in the
European Union (clinicaltrials.gov NCT04197583).
This was an international registry including 10
centres in 4 countries (United States, Canada,
France, and Japan). The registry had prospective
data input from February 2020 to February 2023,
with Institutional Review Board/Independent
Ethics Committee approval at each site. Trained
research personnel filled out standardized data
collection sheets as part of the prospective registry.
For the patient-reported outcomes, trained research
personnel provided the patients with standardized
questions as part of the prospective registry. Informed
consent was obtained from all subjects when they
were enrolled, available in supplementary files.

Inclusion and exclusion criteria

This registry included patients who underwent place-
ment of any Boston Scientific ureteral stents during
endourologic procedures for stone disease. Only
those patients who underwent unilateral, single stent
placement at the time of endourologic procedure
for stone disease were included in the current anal-
ysis. Procedures included ureteroscopy with laser
lithotripsy or basket extraction, or stent placement
alone for stone disease. Patients who had bilat-
eral stent placement, tandem stent placement, or
stent placement for other reasons, such as malignant
ureteral obstruction or stricture, were excluded from
this study. The decision for stent placement and dura-
tion of the stent was made by each treating surgeon
as part of the usual standard of care. All stents were
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double-loop stents. The method of removal (dangle
string or cystoscopy) was left to the discretion of
the surgeon.

Data collection and measurement

Baseline patient demographics, including age, sex,
height, and weight, were collected, along with the
endourologic procedure type, stent indwelling dura-
tion, presence/absence of a tether, and complications
associated with stent placement and removal. The
validated PROMIS Pain Intensity and Pain Inter-
ference scores, reflecting the pain experienced over
the past week, were collected at three time points:
before the urologic procedure that required stent
placement (just before the procedure), on the day of
stent removal (just before removal), and 3-12 weeks
following stent removal. The forms were adminis-
tered in the clinic or via telephone. The instruments
used were the PROMIS Adult Short Form v1.0—
Pain Intensity 3a and the PROMIS Adult Short Form
v1.0—Pain Interference 6b. The Pain Intensity form
3a includes the following three questions: “In the past
7 days. .., how intense was your pain at its worst?”,
“How intense was your average pain?”, and “What is
your level of pain right now?”. The Pain Interference
form 6b asks patients to rate how much pain inter-
fered with their life in the following six ways: their

v VZan7i

“enjoyment of life”, “ability to concentrate”, “day-to-
day activities”, “enjoyment of recreational activities”,
“ability to perform tasks away from home”, and
“frequency of avoiding socializing with others” in
the past 7 days. The raw scores are converted to a
“T-score”, which is standardized to the US general
population, with a mean of 50 and a standard devi-
ation (SD) of 10, where a higher score represents a
greater level of pain.

The duration of stent indwelling time was
assessed to pain scores as a continuous variable, as
well as by categorizing the stent indwelling time into
three groups: short (0-7 days), medium (8-15 days),
and long (>16 days), based on expert consensus.
This approach takes into account that the PROMIS
questionnaire asks about pain over the preceding 7
days. The primary outcome was the PROMIS pain
intensity score in the week before stent removal.
A PROMIS intensity score change of 2 to 6 points
can be considered clinically significant.” Additional
outcomes included differences in pain interference
scores and pain score variations within groups.
Demographic factors, medications prescribed at
baseline (including alpha-blockers, antibiotics, and
pain relievers), and the presence or absence of a
tether were assessed for their association with pain
scores. To evaluate the relationship between pain

intensity and stent length vs. patient height, patients
were stratified by stent length, and the associations
of height with pain score were analyzed.

Statistical analysis

Univariate and multivariable analysis was performed
to evaluate relationships between stent indwelling
time, demographic factors, and pain scores. Mul-
tivariable analysis was performed for the stent
duration group in addition to variables with p < 0.05
on univariate analysis, and a p-value < 0.05 was
considered to indicate statistical significance. Besides,
sensitivity analyses were performed, adding an
adjustment for country/geographic region, and med-
ication to the model. All statistical analyses were
performed with the use of the Statistical Analysis
System (SAS v9.4).

Results

Between February 2020 and February 2023, there
were 359 patients enrolled in the registry. Of these, 271
had a single, unilateral stent placed after an endouro-
logic procedure for the treatment of stone disease, and
268 patients had the date of stent removal available
and were therefore included in the primary anal-
ysis. These included patients from the USA (n =
188), Canada (n = 39), France (n = 25), and Japan
(n =19). As shown in Table 1, there were 150 patients
in the short (0-7 days) stent group, 67 patients in
the medium (8-15 days) stent group, and 51 patients
in the long (164 days) stent group. Patient demo-
graphics, including age, sex, height, and body mass
index (BMI), can be seen in Table 1. Most patients
had a stent placed at the time of laser lithotripsy or
basket extraction of the stone, with a minority having
only stent placement without treatment of the stone.
Most (78.5%) of patients in the short indwelling time
group had their stents removed via a retrieval line
(tether), while most (>80%) of the patients in the
longer indwelling groups did not have a tether and
underwent cystoscopy for removal. Stents ranged
from 22-30 cm or multi-length in length, and 4.8-8
Fr in diameter (Table 1). 59 patients were pre-stented,
with no difference in pain scores at stent removal
between the pre-stented and non-presented groups
(p =0.93).

Pain scores at baseline prior to the index proce-
dure, in the week prior to the stent removal and at
the post-stent removal visits were similar between the
three stent indwelling time groups (0-7, 8-15, 16+
days), as were pain interference scores (Table 2).
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TABLE 1. Baseline characteristics by stent indwelling time

Characteristics Indwell time 0-7 Indwell time Indwell time 16+ p-value

days 8-15 days days
Age at Baseline 55.9 &+ 14.7 (150) 58.6 + 14.2 (67) 58.1 +14.5 (51) 0.357
(19.0, 58.0, 89.0) (23.0, 60.0, 85.0) (21.0, 58.0, 84.0)
Gender 0.485
Male 54.7% (82/150) 62.7% (42/67) 60.8% (31/51)
Female 45.3% (68/150) 37.3% (25/67) 39.2% (20/51)
Weight (kg) 87.6 &+ 27.0 (150) 83.4 +19.8 (67) 80.6 +28.4 (51) 0.202
(40.8,81.7,181.8)  (40.6,81.8,140.9)  (42.2,76.0,182.0)
Height (cm) 171.3 £10.6 (150)  170.4 £+ 11.5 (67) 167.6 £ 9.4 (51) 0.110
(146.1,171.6,203.2) (144.8,172.7,190.7) (146.0,167.6,183.3)
Body mass index (BMI) (kg/m?) 29.7 + 8.5 (150) 28.6 + 6.0 (67) 28.4 + 8.3 (51) 0.456
(16.9,27.8,67.7) (18.1,28.1, 44.6) (16.1,25.6, 58.8)
Stent indwelling time (days) 4.3 + 1.6 (150) 10.2 +£ 2.5 (67) 31.4 +20.6 (51) <0.001
(0.0,4.8,7.0) (7.0,9.7,15.0) (15.1,22.0, 112.0)
Stent diameter (Fr) 6.2 + 0.5 (150) 6.4+ 0.7 (67) 6.0 £ 0.8 (51) 0.006
(4.8,6.0,7.0) (4.8, 6.0, 8.0) (4.8,6.0,7.0)
Stent diameter <0.001
4.8 Fr 2.0% (3/150) 6.0% (4/67) 21.6% (11/51)
5 Fr 0.7% (1/150) 0.0% (0/67) 0.0% (0/51)
6 Fr 70.0% (105/150) 50.7% (34/67) 51.0% (26/51)
7 Fr 27.3% (41/150) 41.8% (28/67) 27.5% (14/51)
8 Fr 0.0% (0/150) 1.5% (1/67) 0.0% (0/51)
Stent length (cm) 24.8 + 1.6 (150) 25.2 4 1.7 (66) 25.7 4 1.4 (50) 0.004
(22.0, 24.0, 28.0) (22.0, 26.0, 30.0) (22.0, 26.0, 28.0)

Stent length 0.006
22 cm 10.0% (15/150) 10.4% (7/67) 3.9% (2/51)

24 cm 48.7% (73/150) 29.9% (20/67) 21.6% (11/51)
26 cm 31.3% (47 /150) 46.3% (31/67) 58.8% (30/51)
28 cm 10.0% (15/150) 10.4% (7/67) 13.7% (7/51)
30 cm 0.0% (0/150) 1.5% (1/67) 0.0% (0/51)
22-30 cm (multi-length) 0.0% (0/150) 1.5% (1/67) 2.0% (1/51)

Pre-stented 0.898
Yes 22.7% (34/150) 22.4% (15/67) 19.6% (10/51)

No 77.3% (116/150) 77.6% (52/67) 80.4% (41/51)

Stent removal method <0.001
Tether 78.5% (117 /149) 13.4% (9/67) 2.0% (1/51)
Cysto/graspers 19.5% (29/149) 80.6% (54/67) 86.3% (44/51)

Other* 2.0% (3/149) 6.0% (4/67) 11.8% (6/51)

Use of laser for stone treatment 0.899
Yes 75.3% (113/150) 73.1% (49/67) 72.5% (37/51)

No 24.7% (37 /150) 26.9% (18/67) 27.5% (14/51)

Stone procedure type 0.084
Drainage only 2.7% (4/150) 3.0% (2/67) 7.8% (4/51)

Laser lithotripsy (with or 75.3% (113 /150) 73.1% (49/67) 72.5% (37/51)
without extraction)
Basket extraction alone 14.0% (21/150) 7.5% (5/67) 3.9% (2/51)
Other 8.0% (12/150) 16.4% (11/67) 15.7% (8/51)
(Continued)
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TABLE 1. Baseline characteristics by stent indwelling time

Characteristics Indwell time 0-7
days
Medication prescribed at discharge
Alpha blocker 52.0% (78/150)
Antibiotics 44.7% (67 /150)

Pain medication®
Technical Success®

Yes 97.3% (142/146)
No 2.7% (4,/146)

68.7% (103/150)

Indwell time  Indwell time 16+ p-value
8-15 days days

55.2% (37/67)
58.2% (39/67)
77.6% (52/67)

33.3%(17/51)  0.037
37.3%(19/51)  0.060
56.9% (29/51)  0.055

0.194
100.0% (67/67)
0.0% (0/67)

100.0% (51/51)
0.0% (0/51)

Note. Numbers are % (numerator/denominator) for categorical variables or mean + SD (N) (min, median, max) for
quantitative variables. * Other includes Percutaneously, Ureteroscopy, Ureteroscopy with Laser, and other specified.
b Pain medication includes Acetaminophen (Tylenol), Narcotic Analgesics (Opioids), and Nonsteroidal Antilnflamma-
tory Drugs. € Technical success was defined as stented kidney drains to the bladder during the planned indwelling time
with no re-intervention due to obstruction of the stented ureters.

TABLE 2. Pain scores by stent indwelling time

Score Visit

Indwelling time

Index procedure
Stent removal
Post stent removal
Index procedure
Stent removal
Post stent removal

Pain intensity score

Pain interference score

Indwelling
time 0-7 days
44.7 £ 11.0 (150)
44.6 9.0 (135)
33.9 £ 6.1 (130)
55.1 £ 11.7 (150)
54.9 +10.7 (135)
43.7 £ 6.5 (130)

Indwelling
time 8-15 days

44.1 £ 11.6 (67)
42.9 £9.0 (63)
33.7 £ 7.5 (58)
54.2 + 11.5 (67)
52.7 +10.7 (63)
42.8 + 5.4 (58)

Indwelling
time 16+ days

44.1 £ 135 (51)
44.4 £ 104 (42)
34.9 £ 6.0 (33)
54.7 + 13.8 (51)
56.3 + 11.3 (42)
455 £ 7.1 (33)

Note. Numbers are mean + SD (total number in brackets) for quantitative variables.

PROMIS pain intensity scores administered on the
day of stent removal (prior to removal) did not show
a relationship with stent indwelling time (Figure 1A).
There were no statistically significant differences in
pain scores between patients grouped by indwelling
time (Figure 1B, p = 0.41). Within these indwelling
time groups, no statistically significant difference in
pain scores was observed for indwelling times or
stent removal (p-value range 0.25-0.50).

Demographic factors were assessed by univari-
ate analyses for association with pain scores. Men
reported lower pain scores than women, on aver-
age 42.8 vs. 45.7 (Figure 2, p = 0.018). For a given
stent length, differences in height, including extremes
of height, were not found to be associated with
differences in pain scores for each stent length (22
cm: p = 0.14; 24 cm: p = 0.80; 26 cm: p = 0.75;
28 cm: p = 0.73). Medications prescribed at baseline

were not significantly associated with pain intensity
(p-value range 0.094-0.88), including alpha blockers
(with the lowest p-value), as well as acetaminophen,
antibiotics, anticholinergics, narcotic analgesics, non-
steroidal anti-inflammatory drugs, phenazopyridine,
other, or none.

Finally, the presence or absence of tether on the
stent was evaluated for association with pain scores.
The score was administered before stent removal.
There was no statistically significant association iden-
tified in the presence or absence of tether and pain
scores (p = 0.65).

A multivariable regression analysis was per-
formed and can be seen in Table 3. This showed that
stent duration was not associated with pain intensity
scores after adjustment for age and sex. Only male
sex remained significantly predictive of reduced pain
intensity scores (PROMIS pain score —2.84 (£1.2)
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FIGURE 1. Patient pain intensity scores by stent
indwelling time. (A) Pain intensity scores in the week
prior to stent removal by stent indwell time (days). (B)
Pain scores were not statistically significant between
groups (0-7 days: n = 150; 8-15 days: n = 67; 16+
days: n = 51)

compared to females, p = 0.018). The association with
lower pain intensity in males was robust to sensitivity
analysis, adding adjustment for country/geographic
region to the model (PROMIS pain score —2.55 com-
pared to females, p = 0.037).

Discussion

In this study, patients reported similar degrees of pain
based on scores on questionnaires administered at
the time of stent removal (before removal), regardless
of indwelling time, patient height/stent length, or
presence or absence of tether. Men experienced less
pain than women in the days before stent removal.

P-value 0.017%
70+

60+

40|

Pain Intensity Score at Stent Removal
]

1 1

Male Female

30+

FIGURE 2. Patient pain intensity scores by sex. Pain
intensity scores in the week prior to stent removal.
Men reported significantly lower pain intensity com-
pared to women (p = 0.018)

In our study, we assessed PROMIS pain scores for
patients with short, medium, or long stent indwelling
times (0-7, 8-15, 16+ days). Interestingly, the pain
scores were not significantly associated with stent
indwelling time. This indicates that in the present
study, the intensity of stent pain does not differ
on a day-by-day basis for short, medium, or long
stent indwell times. However, patients with a longer
total stent duration would be expected to experience
a larger accumulated number of days of discom-
fort or a larger “area under the curve” of total
stent-associated pain. Furthermore, our study found
there was no difference within the short stent group
of 0 to 7 days of indwelling time for pain on the
day of stent removal. Together, these findings show
clinicians what to expect when choosing to leave a
stent in for a longer period: an extra duration of stent-
associated discomfort, however, without increasing
or decreasing intensity. This information can be used
as part of decision-making for stent duration, favor-
ing a shorter possible duration of stenting, when
possible, with the caveat that the existing body of
literature suggests that very short stent indwell times
can increase pain after removal.

Duration of stenting and post-procedural
symptoms

Patient symptoms with ureteral stenting are a major
cause of morbidity and reduced quality of life. Patho-
physiologic changes over the course of several days
contribute to these symptoms.'’ After 48 h of stenting,
the ureter becomes dilated and shows upregulation of
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molecular pathways that are associated with obstruc-
tion, kidney injury, and fibrosis.'' Spasm of the ureter
is also observed secondary to ureteral stent place-
ment."" In addition to advances in stent materials
technology,' " a sometimes modifiable factor is the
duration of stent placement. Because of the com-
plex timing of pathologic changes in the ureter, the
obvious decision to remove the stent earlier may be
counterproductive if it occurs at a time point when
the ureter is highly spasmodic. These spasms can
result in obstruction post-stent removal, resulting in
increased pain, hydronephrosis on imaging, and in
some cases a necessary return to the operating room
for reinsertion of the stent. The present study aims to
understand temporal patterns of pain associated with
stent indwelling time to better identify the optimal
timing of stent removal.

Previous studies have been conflicting in terms
of patient experience for different stent durations.
In one study, unanticipated care requirements were
greater for patients with a shorter stent duration.’
In that study, patients who were randomized to a 3-
day stent indwelling time after ureteroscopy had a
much higher rate of post-procedural events in the 3
days after stent removal compared to patients ran-
domized to a 7-day stent indwelling time (23% vs.
3%, p = 0.026), defined as telephone call, clinic or
Emergency Department visit.’ Similarly, patients with
a stent duration of 7 days or less were found in a sepa-
rate study to have more pain after stent removal than
patients with a longer than 7-day indwelling time.” A
large database study found an increased occurrence
of Emergency Department visits for patients who had
their stents removed on or before day 4 compared to
a longer indwelling time.” This may be explained by
ureteral spasm and dysregulation of ureteral peristal-
sis that occurs acutely but then resolves after a certain
amount of time. Furthermore, ureteral inflammation
was found to increase over and peak at 72 h post-stent

placement, while gradually decreasing and leveling
out on day 7 at levels that were still higher than on
day 0. This provides a potential explanation for pain
felt if the stents were pulled before that resolution of
inflammation as outlined in the above studies.'* How-
ever, leaving stents in for longer periods increases
the total amount of time that patients experience the
symptoms of an indwelling stent. Previous mecha-
nistic research suggests that ureteral stents provoke
an initial period of increased peristalsis, followed by
decreased peristalsis.''® One possible explanation for
the previous findings of adverse events with shorter
stent indwelling time is that stent removal at the
time of increased peristalsis results in increased post-
removal stent events, such that waiting longer will
be better tolerated by patients. For patients with
extremely long stent durations for ureteral obstruc-
tion from non-stone causes, ureteral stent symptoms
and quality of life are known to improve after 9
months."”

While long stent indwelling time can raise con-
cerns for encrustation and infection, our study does
not suggest that they will experience greater pain
at the time of stent removal. While statistical sig-
nificance is important for outcome metrics, what
constitutes a clinically meaningful difference informs
whether outcomes will affect practice. While no uni-
form threshold exists for all situations, PROMIS
intensity score changes between 2 and 6 can be con-
sidered clinically significant.’

Demographic factors affecting symptoms on
date of stent removal

In the present study, men reported overall lower
PROMIS pain scores than women. This contrasts with
some previous research, in which the male sex and
younger age were associated with increased stent-
associated symptoms.'*"” However, similar to ours, in
other studies, women were found to have greater pain

TABLE 3. Multivariable regression for pain intensity score in the week prior to stent

removal

Variables Coefficient Standard error p-value
Intercept* 47.22 1.66 <0.001
Age (median cutoff); >59 vs. <59 -2.18 1.18 0.065
Sex: Male vs. Female —2.85 1.19 0.018
Stent duration group: 0-7 days vs. 16+ days 0.10 1.61 0.95
Stent duration group: 8-15 days vs. 16+ days —1.44 1.82 0.43

Note. *Defined as the pain intensity score for the model with variables at their reference values,
i.e., age < 59, sex is female, and stent duration group is 16+ days.
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with stents or after stent removal.**’ Our study sup-
ported this finding, with lower pain scores reported
by men before stent removal, after adjusting for age
and stent duration group (p = 0.028). Sensitivity anal-
ysis including country did not affect the relationship
between sex and pain scores.

Much previous research has focused on optimal
stent length and its impact on pain-associated symp-
toms. The crossing of the distal stent coil past the
midline is thought to be a key contributor to wors-
ened stent-associated symptoms.” As this midline
loop crossing is a factor of stent length, previous
studies have assessed for associations between stent
length, height (as a surrogate marker of ureteral
length), and stent-associated symptoms. Longer stent
lengths are associated with increased stent symp-
toms, and patient height cut-offs have been suggested
for these stents.”” Authors have advocated for direct
measurement of the ureteral length before stent place-
ment” since height is not always a predictor of
ureteral length.

In our study, we assessed patient pain scores for
each given ureteral stent length in association with
patient height since ureteral lengths were not rou-
tinely measured. We hypothesized for this secondary
outcome that patients who were shorter than average
for a given stent length would have increased pain
symptoms at the time of removal due to a presumed
oversizing of the stents and the potential for the distal
end to cross the bladder midline. However, we did
not detect such a difference. Possible explanations for
this include appropriate stent length selection, or it
may be that stent length is less important as a factor.
Alternative suggestions include the possibility that
the type of materials of each stent implanted may
be comfortable, even if there is excess material in
the bladder. A previous study has also found that
multi-length compared to standard length stents do
not affect pain scores, suggesting that material in
the bladder does not affect pain.”* Regardless, our
finding that patient height is not associated with pain
scores for a given stent length is important, given
that patient height is the most common factor that
urologists use for selecting a stent length.”

Impact of method of stent removal on reported
pain symptoms

Another factor that can impact stent-related symp-
toms is the presence or absence of a tether. The
presence of a tether can be bothersome and may
predispose to stent dislodgement. However, the
absence of a tether necessitates cystoscopic removal.
Patients experience some differences while stents are
indwelling with and without a tether, including being
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more likely to stop sexual intercourse if a tether is in
situ.”* Some authors have additional concerns about
infection risk, additional symptoms, or dislodgement
with the stents on a tether. There is as much as a 10%
dislodgement rate when ureteral stents are left on a
tether, compared to a reported 0% in the cystoscopic
removal group.” While the stent dislodgment rate
with strings is low, women are more likely to acciden-
tally dislodge their stent.”” The risk of infection with
a tether remains controversial and unproven.” How-
ever, patients have previously reported an increase in
pain at the time of stent removal with the cystoscopic
extraction method compared to the tether extraction
method.” Furthermore, the increased cost of cys-
toscopic removal is a consideration.” These issues
must be balanced with the potential for increased
discomfort from the presence of a tether. In our study,
however, no difference in pain scores was reported
before stent removal with or without a tether. This
indicates that the presence of the tether itself does
not impact pain scores through urethral irritation,
compared to no tether. This suggests that potential
benefits in the group of patients with a tether do not
have a drawback in terms of discomfort.

Limitations

Limitations of this study include the observational
nature of the data influenced by provider preferences,
and the lack of capture of unanticipated care require-
ments after stent removal, including patient visits,
telephone calls, messages, and emergency depart-
ment visits. The PROMIS symptom scores include
some questions recalling pain over the preceding
7 days which limit discrimination between short
periods. Urinary symptoms from ureteral stents are
notoriously problematic as well as difficult to quan-
tify; using a validated tool such as the Ureteral Stent
Symptom Questionnaire (USSQ) would have been
ideal, but this registry was not originally designed to
look only at ureteral stent symptoms, so the shorter
PROMIS questions were utilized. This study was lim-
ited to Boston Scientific ureteral stents and may not
be generalizable to other stent brands. Patient cultural
factors, presence of chronic pain, or mental health
conditions that were not assessed in detail could have
influenced patient sensitivity and reporting of pain.
The results may not be generalizable to a group of
physicians with less experience in these procedures.
There is a low but possible risk of bias as this was a
registry done to support the European Union registra-
tion of stents and was not randomized. Furthermore,
although symptoms were assessed on the day of stent
removal, this may not capture the total disruption
from stent symptoms that last longer for patients
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with a longer stent duration. We did not capture the
indication for longer stent duration, which could be
a confounder between groups as we might expect
some of those patients with a longer stent indwelling
time to have had a more complex initial procedure.
There may have also been geographical differences
in patterns of practice, or pathologic changes asso-
ciated with long-term stenting could affect ongoing
symptoms.

Conclusions

In this prospective, observational study, patients
experienced similar degrees of pain regardless of
short (0-7 days), medium (8-15 days), or long
(16+ days), stent indwelling time after endourologic
stone surgery. Overall, in this real-world, observa-
tional study, patients with long stent indwelling
time may experience more days of discomfort, but
this does not affect the pain intensity. Men expe-
rienced significantly less pain than women. No
difference was observed for pain levels based on
patient height/stent length or presence or absence
of tether. Overall, these results may help physicians
balance indwelling time with patient quality of life
and suggest that sex may be a consideration when
optimizing pain management.
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