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Abstract

Background: For the narrow ureter that will not accommodate a ureteroscope, it is common practice to place a
ureteral stent, to allow subsequent ureteroscopy in the passively dilated ureter. Surprisingly, there are limited
data on the effectiveness or safety of these maneuvers.

Methods: We retrospectively analyzed patients managed with ureteral stent placement followed by another
attempt at ureteroscopy after an initial attempt of flexible ureteroscopy failed because the ureteroscope would
not pass up an otherwise normal ureter.

Results: Of 41 patients with follow-up who underwent ureteral stenting for this reason, the ureteroscope passed
with ease poststenting in 29 (71%) and there was continued resistance in 12. Of these 12 patients, the uretero-
scopy was continued despite resistance in 9, while another stent was placed in the remaining 3. Of these three
patients, the third attempt at ureteroscopy was successful in two, and further attempts at ureteroscopy were not
made after the third attempt failed in one. With a mean overall follow-up of 32 months, two patients (5%)
developed ureteral strictures. Both were among nine patients in whom repeat ureteroscopy was performed
despite resistance, with a rate of obstruction of 22% in this subgroup. Overall, ureteral stenting allowed suc-
cessful ureteroscopy in 98% of patients.

Conclusions: Ureteral stenting with subsequent ureteroscopy is a successful and safe method of addressing a
narrow ureter that initially does not allow passage of a flexible ureteroscope, as long as persistent subsequent

attempts to insert the ureteroscope are made only if it passes easily.

Introduction

BEFORE CURRENT SMALL CALIBER ENDOSCOPES, preopera-
tive ureteral dilation frequently was required to introduce
flexible ureteroscopes, which had tips greater than 9F in
diameter. With advances in technology that have decreased
the caliber of ureteroscopes to ~ 6F to 8F diameter at the tip,
there is a decreased need for ureteral dilation before ur-
eteroscopy. When dilation is required, dilation of the ureteral
orifice with balloons or semirigid dilators usually is sufficient,
but on occasion even after this step the flexible ureteroscope
will not pass beyond the distal ureter. This occurs due to an
intrinsically narrow ureter, even without a frank stricture. In
these situations, stent placement for a short period of time
followed by a repeat attempt at ureteroscopy is often em-
ployed. The stent passively dilates the ureter to a diameter
that allows passage of the ureteroscope.' ™

Although the practice of stenting to dilate the ureter pas-
sively when access cannot be achieved primarily is a common
one, in both pediatric*” and adult*®” populations, we are not
aware of any published evaluations of the long-term impact of
this practice on the ureter. This study aims to investigate the

use of ureteral stents to facilitate repeat ureteroscopy when
intrinsic ureteral narrowing has prevented initial uretero-
scopy, and to determine what, if any, consequences the sub-
sequent ureteroscopy has on the ureter.

Methods

Using a prospectively maintained IRB-approved endos-
copy database, we identified adult patients in whom initial
attempt at flexible ureteroscopy failed due to inability to pass
the ureteroscope to its destination after it was successfully
negotiated beyond the ureteral orifice, either primarily or after
dilatation of only the ureteral orifice and distal-most aspect of
the ureter. If the ureteroscope would not pass, a retrograde
ureteropyelogram was performed through the ureteroscope
to assess the ureteral anatomy. If the patient had any evidence
of obstruction other than at the site of the stone either pre-
operatively or intraoperatively, the patient was excluded
from the study. If there was a frank stricture, or narrowing ata
site of stone impaction, then the procedure was excluded from
this series; only patients with smooth narrowing of the ureter
and no hydronephrosis were included (Figs. 1a and 2a). If a
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FIG. 1. (a) Retrograde ureteropyelogram demonstrates
diffusely narrow ureter without hydronephrosis. (b) Retro-
grade ureteropyelogram after 8 days of ureteral stenting re-
veals a wider caliber ureter.

safety wire was being used, it was removed and another at-
tempt at passing the ureteroscope was made before aborting
the attempt and inserting a ureteral stent (4.8F or 6F double
pigtail stent, at the discretion of the attending urologist).

All procedures were performed between August 2000 and
July 2009 at the University of Michigan Health System by one
of the three urologists. We included only procedures at-
tempted with flexible URF-P3 or URF-P5 ureteroscopes
(Olympus America, Center Valley, PA), which have 6.9F
and 5.3F tip diameters, respectively (both with 8.4F shaft
diameter).

After leaving the ureteral stent in place for a minimum of 4
days, a second ureteroscopy was attempted. A guidewire was
inserted through the retracted ureteral stent, and after re-
moving the stent, the flexible ureteroscope was passed over
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FIG. 2. (a) Retrograde ureteropyelogram demonstrates
narrow distal ureter, without proximal dilation. (b) After 7
days of ureteral stent, ureteroscope passes easily through
distal ureter.

the guidewire. Another retrograde ureteropyelogram was
obtained through the ureteroscope (Figs. 1b and 2b). If no
resistance was met, then the procedure was carried out. If
there was resistance, the decision to persist with advancing
the ureteroscope was at the discretion of the attending urol-
ogist. If it was decided that the ureter was still impassable,
another ureteral stent was placed and a third ureteroscopy
was attempted at a later date.

Operative notes were reviewed to determine the site of
initial resistance. We recorded the presence or absence of re-
sistance to the ureteroscope passage at the second procedure
(uniformly described as a “resistance” or “tight ureter”). A
radiologic and symptomatic follow-up was collected from
the medical record. The radiographic follow-up included
computed tomography or ultrasonography to assess for
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hydronephrosis. Symptomatic follow-up included specific
references to the presence or absence of flank or abdominal
pain. Other data gathered included duration of stent place-
ment and the success of second ureteroscopy and any addi-
tional procedures.

Results

We identified 42 patients (27 men and 15 women) in which
the ureteroscope failed to advance at the time of initial ur-
eteroscopy, all performed for upper tract calculi (40) or ur-
othelial malignancy (2). For those with calculi, the majority
had symptomatic, nonobstructing renal calculi. One patient
was excluded due to lack of follow-up, leaving 41 patients in
the study cohort who had symptomatic follow-up, radio-
graphic follow-up, or both. The mean patient age was 44 years
(17-78). None of the patients had an indwelling ureteral stent
at the time of initial attempt at flexible ureteroscopy. Of the
patients, 17 were prescribed nifedipine or tamsulosin before
initial ureteroscopy.

Of the 35 patients with available data, 8 (23%) patients had
tightness of the proximal ureter, 17 (49%) had resistance at the
midureter, and 10 (29%) were impeded at the distal ureter. Of
the 41 patients, 27 (66%) underwent dilatation of the ureteral
orifice. Of these, 15 had 5-mm balloon dilatation, 1 was dilated
to 13F using a ureteral access sheath, and 11 underwent di-
latation using 10F semirigid dilators. The second attempt at
ureteroscopy was performed 4 to 34 days (mean 10 days) after
a stent was placed. Passage of the ureteroscope was successful
without any resistance in 29 cases (71%), in whom the mean
stent duration had been 11 days. A stent was placed after
successful ureteroscopy in 10 of these cases. The ureteroscope
met continued resistance in 12 cases (29%), in whom the mean
stent duration had been 9.7 days. The second ureteroscopy
nonetheless was performed in 9 of these 12 patients (75%)
with a stent placed after successful ureteroscopy in 6 of 9
patients. In the other three (25%), the second ureteroscopy
was aborted and another ureteral stent was inserted. Thus, the
second attempt at ureteroscopy was successful in 38 patients
(93%) and failed in 3 (7%). Neither continued resistance at the
second ureteroscopy nor the successful second passage of the
ureteroscope, were associated with being prescribed nifedi-
pine or tamsulosin before the initial ureteroscopy.

The stent durations for the three patients in whom the
second ureteroscopy was aborted were 5, 6, and 7 days. The
location of obstruction was variable with one proximal, one
distal, and one at the level of the iliac vessels. The indication
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for ureteroscopy in these three patients was renal calculi. Of
these three patients, two underwent successful ureteroscopy
with no resistance (third attempt), both 14 days after the
second stent placement. In the remaining patient, the third
attempted passage of the ureteroscope was unsuccessful after
an additional 11 days of stenting. The stent was removed and
this patient subsequently underwent successful shockwave
lithotripsy. Overall, 40 out of 41 patients (98%) underwent
successful second or third attempt at ureteroscopy after a
period of ureteral stenting.

Symptomatic follow-up was available in all 41 patients, for
amean of 32 months and median of 26 months (range 0.8-102)
in patients without subsequent strictures. Radiologic follow-
up was available in 30 patients, with a mean of 23 months and
median of 21 months (range 0.2-101) in patients without
strictures. Of 41 patients with either radiologic or symptom-
atic follow-up, 39 patients (95%) had no hydronephrosis
or flank/abdominal pain suggesting ureteral obstruction,
but 2 (5%) developed symptomatic ureteral strictures
with hydronephrosis (there were no discordant cases, i.e.,
hydronephrosis without symptoms, or symptoms without
hydronephrosis). Both patients with symptomatic ureteral
strictures were among the nine in whom the second uretero-
scopy was completed despite the finding of persistent resis-
tance (Table 1). Neither patient had a particular area of
resistance that corresponded with the stricture location, with
both having generalized resistance on second ureteroscopy.
Both patients were being treated for nonobstructing renal
calculi, and therefore did not have an impacted ureteral stone
that could explain the stricture. A retrograde pyelogram
performed at initial ureteroscopy confirmed that there was no
ureteral stricture present before attempted ureteroscopy.
Stent durations for these patients were 7 and 10 days, and 1
had a ureteral stent placed after the second ureteroscopy. The
follow-up in the 7 patients in this subgroup who did not de-
velop strictures was similar to that in the 29 patients in whom
the ureteroscope passed easily on the second attempt (Table
1). The rate of stricture when ureteroscopy was performed
after a period of stenting despite the finding of persistent res-
istance was 22%.

Both ureteral strictures required surgical intervention. A
distal stricture diagnosed 6 weeks after ureteroscopy was
managed successfully with ureteral reimplantation. A proxi-
mal stricture was found on follow-up imaging 13 months after
ureteroscopy (the initial imaging 2-weeks after ureteroscopy
had revealed no hydronephrosis). The patient subsequently
described several months of mild flank discomfort, which

TaABLE 1. LONG-TERM OUTCOME STRATIFIED BY CONDITIONS AT SECOND URETEROSCOPY

No. of  Duration of Symptomatic No. of patients  Radiologic follow-up:  No. of
patients stenting: mean, follow-up: mean, with radiographic mean, range strictures
(%) range (days)  range (months)®  follow-up (%) (months)? (%)
Second URS without difficulty 29 (71) 11, 4-23 31, 0.8-98 20 (69) 20, 1-52 0 (0)
Resistance at second 9 (22) 11, 6-34 43, 1.2-102 8 (89) 32, 1-101 2 (22)
URS, but URS continued
Resistance at second 3(7) 6, 5-7 34, 21-56 2 (67) 28, 1640 0 (0)
URS, and URS aborted
All patients 41 30 2 (4.9)

“Duration of follow-up excludes two patients who developed strictures, which occurred 6 weeks and 13 months following URS.

URS=ureteroscopy.
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had not been reported. Management was with nephrectomy
after confirmation of poor ipsilateral renal function.

Among the three patients in whom the second uretero-
scopy was aborted who were managed with a third uretero-
scopy or shockwave lithotripsy, symptomatic follow-up
(available in all three, with a mean of 34 months) and radio-
logic follow-up (available in two, with a mean of 28 months)
showed no evidence of ureteral obstruction.

Discussion

When flexible ureteroscopy fails owing to the inability to
pass the ureteroscope up the ureter, with or without active
dilation of the ureteral orifice, it is common practice to place a
ureteral stent to passively dilate the ureter. Most urologists
eschew dilation more proximally as a passive dilation from a
ureteral stent is thought less likely to produce a ureteral
stricture. Surprisingly, despite this common practice, the
long-term safety of ureteroscopy following passive ureteral
dilation has not been examined.

A number of studies have been performed that elucidate, at
least in part, the physiology of the stented ureter. Brewer et al®
showed in a porcine model the importance of internal diameter
on total ureteral flow in the stented ureter. Kinn and Lykkes-
kov-Andersen’ noted that extraluminal drainage was three to
four times higher than intraluminal drainage in a stented ure-
ter. These investigators also noted that peristaltic frequency
decreased substantially after 6 to 8 weeks of ureteral stenting.
Patel and Kellett* found similar findings using Doppler ultra-
sonography. Venkatesh et al®> concurred with the finding of
decreased peristalsis in the stented ureter as detected by an
extraluminal bipolar electromyographic and giant magneto-
resistive sensory system. Natalin et al,! using a similar sensor
system to that of Venkatesh and associates, confirmed that
ureteral dilation occurred after placement of a stent.

Due to the narrower ureter in the pediatric population,
inability to access the upper tract with the flexible uretero-
scope is more frequently encountered in children. Hubert and
Palmer* reported on 26 pediatric patients with upper tract
calculi in whom a semirigid or flexible ureteroscope (4.5F-8F)
had failed to pass beyond the ureteral orifice. Ureteroscopy
was reattempted after a ureteral stent was left in place for 2 to
8 weeks (median of 3), with success in all cases. Corcoran and
associates’ retrospectively reviewed 30 patients under the age
of 14, all with urinary calculi above the iliac vessels and
without a stent in place already, who underwent attempted
ureteroscopy with a 6.9F flexible ureteroscope. Initial
ureteroscopy was unsuccessful in 12 (40%).

In the adult population, it is likely that failure to access the
ureter with flexible ureteroscopy is less common. Jones et al®
reported that a semirigid ureteroscope (9.5F or 11F) could not
be passed to the level of the stone owing to a tight distal ureter
in 31 of 288 procedures (11%). This series is not easily compa-
rable with ours, because of the use of large caliber semirigid
ureteroscopes and the lack of active ureteral orifice dilation.
Geavlete et al,'® who used active dilation of the ureteral orifice,
failed to access the ureter in only 1.7% of cases performed with
6.5F to 10F semirigid ureteroscopes. A more recent and com-
parable series is that of Cetti and coworkers.” Using a 7.5/6.0F
semirigid ureteroscope or an 8.4/7.5F flexible ureteroscope in
107 patients, with active distal ureteral dilation in 28%, the
ureter was impassable in 9 patients (8.4%). Subsequent access
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after a period of stenting was possible in all nine. Our data do
not allow us to calculate the incidence of failed flexible
ureteroscopic access at our institution, but we suspect that with
our current flexible ureteroscope (5.3F tip diameter and 8.4F
shaft diameter) the incidence is much lower.

Our results indicate that one period of ureteral stenting
allows successful repeat ureteroscopy in the majority of cases
(93%). The mean duration of stenting did appear to be longer
for the successful group than the unsuccessful group (11 days
vs. 6 days), but low sample size of the unsuccessful group
precludes statistical comparison. Some report repeat ur-
eteroscopy after only 48 hours of ureteral sten’cing;10 however,
our stent duration was 10 days on average. In the three pa-
tients in whom repeat ureteroscopy was unsuccessful, all had
the stent in place 7 or fewer days. Therefore, we now prefer
the duration of stenting to be at least 7 days.

Of the three patients in whom the second attempt at ur-
eteroscopy was also aborted, two were ultimately successful
after a longer duration of stent placement, while a third failed.
Therefore, ureteral stenting eventually allowed successful
ureteroscopy in 98% of patients (40 of 41).

The most important findings of our study are the lack of
ureteral injury when the ureteroscope passed easily on the
second attempt and the high risk of ureteral injury when there
is still resistance to passage of the flexible ureteroscope at the
time of second ureteroscopy if the procedure is continued
despite this finding. The risk of ureteral stricture in this sub-
group was 22%. In the setting of a persistently narrow ureter
after initial stenting, as determined by the ease of passage of
the ureteroscope, we now abort the attempt at second ur-
eteroscopy.

Our approach to an intrinsic narrow ureter that prevents
advancement of the flexible ureteroscope is as follows: A
retrograde ureteropyelogram is performed to rule out ureteral
stricture. If failure of passage is attributable to ureteral nar-
rowing, but not a ureteral stricture, a standard ureteral stent
is placed for a minimum of 7 days. At the time of repeat
ureteroscopy, ureteral tightness is assessed by ease of ad-
vancement of the ureteroscope. If the ureteroscope passes
easily, repeat ureteroscopy is performed. If there is resistance
to the passage of the ureteroscope, then we place another
ureteral stent for a minimum of 14 days. If the next uretero-
scopy is unsuccessful, the choice is between further ureteral
stenting and alternative therapy. Fortunately, this is a rare
occurrence.

This study is not without limitations. The ureteroscopic
procedures were performed by three attending urologists.
Although this introduces variability, discussion suggests that
all three manage this situation in a similar fashion, as con-
firmed by review of records for this report. Moreover, gen-
eralizability of the results is enhanced by reporting the
experience of multiple urologists. An additional limitation is
the subjective description of resistance or tight ureter, which
introduces further uncertainty. Since all three attending
urologists specialize in endourology and share their experi-
ences with each other frequently, we suspect that the phe-
nomena being reported are similar in all cases.

Conclusion

Rarely, advancement of a flexible ureteroscope is unsuc-
cessful secondary to an intrinsic narrow ureter. Placement of
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a ureteral stent for at least 1 week allows successful subsequent
ureteroscopy in most cases, and if the ureteroscope passes
easily there appears to be a negligible risk of ureteral injury
long term. Conversely, if there is still resistance at the time of
the second ureteroscopy, then that procedure should be
aborted as well since there is a significant (~20%) risk of
ureteral stricture if ureteroscopy is continued.
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