ORIGINAL RESEARC

Intraureteral lidocaine for ureteral stent symptoms
post-ureteroscopy: A randomized, phase 2, placebo-controlled trial

Gregory Roberts, MD'"; Robert Leslie, MD"'; Sylvia Robb, MD'; D. Robert Siemens, MD'?; Darren Beiko, MD’

“Codfirst author

"Department of Urology; 2Department of Oncology; Queen’s University, Kingston, ON, Canada

(ite os: Can Urol Assoc  2017;11(10):326-30. http://dx.doi.org/10.5489 /cuaj. 4408

Abstract

Introduction: Ureteral stent and ureteral manipulation-related pain
is a significant complication for patients undergoing ureteroscopy.
Herein, we report a phase 2, randomized trial to assess efficacy of
direct instillation of intraureteral lidocaine in reducing postopera-
tive pain and ureteral stent symptoms.

Methods: We performed a randomized, double-blinded trial of
patients undergoing elective ureteroscopy for ureteral calculi.
Patients were randomized to direct instillation of 2% lidocaine
plus bicarbonate, or to normal saline as control. The primary
outcome of interest was early postoperative pain scores. Patients
completed10-point visual analog pain scale at one-hour, two-hour,
four-hour, 24-hours, four- and seven-day time points. Other out-
come measurements collected included a medication diary and
voiding questionnaire.

Results: A total of 41 patients were randomized in the study. Mean
flank pain scores at one hour were 2.2 (+2.9) vs.1.9 (x2.4) in the
intervention and placebo group, respectively (p=0.84). There was
no significant difference at any time point between the interven-
tion and placebo groups in patient-reported pain scores. Patients
reported lower dysuria scores at all time points in the lidocaine
group, however, none reached statistical significance. There was no
difference in complication rates or adverse effects between groups.
Conclusions: In this randomized, phase 2 study, direct instillation
of lidocaine into the ureter did not appear to significantly improve
pain or voiding symptoms following stented ureteroscopy.

Introduction

Ureteroscopy (URS) has evolved to become a highly effective
first-line modality for ureteral and renal stones.'* Following
ureteroscopic stone manipulation, ureteral stents are often
left indwelling on a short-term basis, typically ranging from
days and up to a few weeks. Despite the importance of
ureteral stenting for urological indications,* stent-related
morbidity is ubiquitous. Ureteral stents are associated with
significant morbidity, including urinary tract infection (UTI),

hematuria, bothersome lower urinary tract symptoms (LUTS),
as well as flank, abdominal, and pelvic pain. These compli-
cations have been reported by more than 80% of patients in
studies® and have significant effects on healthcare resources
and time off work.

Ureteral stent morbidity has been addressed in recent
studies assessing oral medications,® comfort stents,” bio-
degradable stents,” drug-eluting stents,”® and novel stent
designs.” Unfortunately, despite such advances, ureteral
stent-related symptoms remain an unresolved issue.

A novel approach to addressing the problem of stent-
related symptoms has been explored with direct drug deliv-
ery into the urinary tract to assess its impact on stent pain
and voiding symptoms.? The successful use of intravesical
ketorolac has been demonstrated to reduce bladder symp-
toms with refluxing stents following shock wave lithotripsy;
that same study demonstrated safety of passive instillation of
lidocaine into the upper urinary tract via intravesical instil-
lation with ureteral stent.?

In the interstitial cystitis (IC) and chronic pelvic pain
syndrome (CPPS) patient populations, intravesical lido-
caine has been proven to be safe and effective.’®'" Prior
studies have investigated the use of intravesical lidocaine,
as well as ureteral orifice injections of lidocaine on pain
and LUTS; however, pharmacokinetic studies have shown
that lidocaine is not sufficiently absorbed by human blad-
ders, as conversion of the lidocaine to the lipid-soluble base
form does not occur in the acidic bladder environment.'%"
Previous clinical studies have demonstrated that lidocaine
is absorbed and provides safe and effective anesthetic in
the bladder if alkalinized to a pH of 8.0.'%"" Consequently,
there is a requirement for urinary alkalinization in order to
improve lidocaine’s urothelial absorption. To date, no study
has examined the effect of ureteral instillation of alkalinized
lidocaine on pain and LUTS.

This phase 2, randomized study was designed to assess
the safety and efficacy of upper tract-instilled alkalinized
lidocaine in patients with ureteral stents following URS. Our
primary objective was to assess the efficacy of intraureteral
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lidocaine in reducing early postoperative ureteral stent-relat-
ed pain. Our secondary objectives were to confirm the safety
of intraureteral instillation of lidocaine, in addition to assess-
ing the efficacy of intraureteral lidocaine in reducing LUTS.

Methods

We performed a prospective, double-blinded, randomized
clinical trial. Forty-one patients undergoing URS requiring
ureteral stent with tether were randomized to one of two
groups. Randomization was performed in the operating room
by concealed numbered envelopes with the original target
sample size of 48 patients. The intervention group received
an intraureteral instillation of alkalinized lidocaine and the
control group received an intraureteral instillation of nor-
mal saline of similar volume. Patients over 18 years of age
who were able to consent and were willing to complete the
ureteral stent questionnaires were eligible for the trial. The
study design was reviewed and approved by the research
ethics board of Queen’s University. The consort diagram with
exclusion criteria is listed in Supplementary Fig. 1.

Patients were included in the study if they were booked
for elective URS for ureteral or renal stone disease and were
determined by the treating surgeon to likely require short-
term postoperative stenting. Patients were randomized intra-
operatively if the case included the placement of a short-
term ureteral stent with tether. At the termination of the
URS, and immediately before ureteral stent placement, the
bladder was emptied with immediate instillation of study
drug into the renal pelvis and proximal ureter via a 5 French
open-end ureteral catheter. Two sets of syringes were pre-
pared in the hospital pharmacy, and syringe #1 was instilled
first, immediately followed by syringe #2. For the treatment
group, syringe #1 contained 10 ml of 2% lidocaine hydro-
chloride and syringe #2 contained 5 ml of 8.4% sodium
bicarbonate. For the control (placebo) group, syringe #1
contained 10 ml of 0.9% sodium chloride and syringe #2
contained 5 ml of 0.9% sodium chloride. A Double Pigtail
ureteral stent by Gyrus Acmi was positioned two minutes
following instillation. Stents size ranged from 6x24 cm to
6x30 cm based on patient height.

Study patients were assessed as per usual procedure in the
post-anesthetic care unit immediately following their proce-
dure. Each patient completed a visual analogue pain scale
(VAS) at one-hour, two-hour, four-hour, 24-hour and four-
day time points. Prior to discharge, patients were also given
a medication diary, a voiding diary, and self-report symp-
tom questionnaires. Opioid, non-steroidal anti-inflammatory
drug (NSAID), acetaminophen, and alpha-blocker use were
documented for the week following surgery. Perioperative
and postoperative analgesia was administered on a usual
care protocol. Patients removed their ureteral stents at home
by pulling on the tether on postoperative Day 3. Followup
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occurred in person on postoperative Day 7 + 1 day, at which
time the final questionnaire was completed. Additionally,
a kidneys-ureters-bladder (KUB) x-ray, urinalysis, and urine
culture were performed at the one-week visit, along with
documentation of any concomitant medications and adverse
events occurring during the course of the study.

Statistical analysis

For this phase 2 study, the primary outcome measured was
early postoperative pain as measured by the mean VAS pain
score. Secondary endpoints were urinary frequency, pain
mediation diary, and ureteral stent symptoms assessed at dif-
ferent time points during the study. Mann-Whitney tests were
used to compare median values between groups. ANOVA
was used to compare VAS data. All statistical tests were per-
formed using Sigma Stat. The sample size calculations were
based off previous similar studies and alkalinized lidocaine
estimated effect size calculations.''? We hypothesized our
mean pain score to be 2.5 on the VAS. Using a power of
80% and alpha of 0.5, a sample of 20 patients per group
was powered to detect a 30% difference in VAS.

Results

Table 1 represents baseline patient, stone, and operative
characteristics, and demonstrates that the groups were well-
balanced. Mean patient age was 51 years in both groups.
The distribution of stone location was comparable, with 10

Table 1. Baseline patient, stone, and operative
characteristics

Placebo (SD or Lidocaine (SD or
(n=23) %) (n=18) %)
Mean age, years 51 +15 51 +18
Sex, n
Male 14 0.61 9 0.5
Female 9 0.39 9 0.5
Mean body size
Height, cm 168 +10 170 +11
Weight, kg 82 +15 91 +21
Mean stent size
Length, cm 26 +1.2 26 +1.4
Stone location, n
Left 14 0.61 11 0.61
Right 9 0.39 7 0.39
Renal pelvis 9 0.39 8 0.44
Proximal ureter 5 0.22 4 0.22
Distal ureter 8 0.39 6 0.33
Mean stone size, mm 7.7 +3 8.8 +6
miena;::rglcal UEWR, o o £19 66.7 +21

SD: standard deviation.
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ureteric and eight renal stones in the intervention group,
compared to 13 ureteric and nine renal stones in the control
group. Overall mean stone size was 8.4 mm (+4.8). The
study was terminated after 41 of the target 48 patients were
completed, due to logistical and resource constraints. After
the allocation code was broken, there were 18 patients in
the treatment group and 23 patients in the control group.
Mean postoperative pain scores ranged from 1-3 on a
10-point Likert scale throughout the study period (Figs. TA,
1B). There was no significant difference in mean pain scores
at any of the measured time points. Early postoperative mean
flank pain scores were numerically lower at the one-hour
and two-hour time points in the control group at 1.89 (+2.4),
and 1.0 (£1.5) as compared to 2.2 (+2.9) and 1.6 (+2.7) in
the intervention group (p=0.91 and p=0.92, respectively).
Mean abdominal pain scores at the one- and two-hour mark
were 1.9 (+2.5) and 1.1 (+1.8) compared to 1.9 (+3.1) and
1.4 (£2.4), in the placebo and lidocaine groups (p=1.0 and
p=0.79), respectively. There was no statistical difference of
the VAS scores between groups at any time points. Finally,
at no time period was there a predefined two-point difference
of pain scores between groups, suggesting that intraureteral
alkalized lidocaine did not lead to a meaningful difference
in early postoperative pain after URS and stenting after litho-
tripsy. Similarly, we did not find a significant difference at any
time point in frequency, urgency, or dysuria scores between
groups (Figs 2A, 2B, 2C). The only marginal trend to benefit
came with a mean dysuria value on average 0.7 points lower
at each time point in the intervention group (p=0.09).
Postoperative requirements for opioids, NSAIDs, acet-
aminophen, and alpha- blockers are displayed in Table
2. There was a trend to increased opioid equivalents in
the intervention group, mean 31 mg vs. 12 mg (p=0.9).

Ibuprofen and acetaminophen use were very similar, with
means of 189 mg vs. 183 mg and 1179 mg vs. 1038 mg in
the intervention and control groups, respectively. Alpha-
blocker use was similar between groups: 55% of patients
on medication in the intervention group vs. 65% in the
control group. There were five adverse events: one Clavien-
Dindo classification | and four Clavien-Dindo classification
IIl. Three of these events were in the control group and two
were in the intervention group. None were believed to be
secondary to the intervention drug. There were no seizures
or signs of lidocaine toxicity reported in either group.

Discussion

This randomized, phase 2, placebo controlled study assessing
the safety and efficacy of postoperative intraureteral alkalized
lidocaine did not demonstrate a significant benefit of the
patient’s pain experience. It was anticipated that any expected
minimally detectable change would be most obvious at early
time points; however, the mean VAS pain score at one hour
was very similar between groups: 2.2 (+2.9) for the lidocaine
group and 1.89 (+2.4) for placebo. Similarly, there was no
significant difference in self-reported pain between groups at
any time point in the study followup. Despite the marginal
reduction in mean dysuria values at each time point, there
was no significant benefit of the intervention with respect to
postoperative LUTS in any self-reported symptom score. The
relationship of decrease in LUTS reported at Days 4 and 7
in the treatment group are difficult to attribute to lidocaine
based on its short duration of action.

These results are similar to previous studies.'>" Sur et
al™ randomized 22 patients to preoperative injection of
0.5% ropuvicaine or normal saline around the ureteric
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Fig. 1. Patient-reported (A) abdominal pain scores; and (B)flank pain scores; each at one-hour, two-hour, four-hour, one-day, four-day, and seven-day time points.
There is no significant difference in either abdominal or flank scores between groups at any time point.
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Fig. 2. Patient-reported (A)frequency scores; (B) urgency scores; and (C) dysuria scores; each at each at one-hour, two-hour, four-hour, one-day, four-day, and
seven-day time points. There is no significant difference in and voiding scores between groups at any time point. There is a trend for decreased dysuria scores in

the lidocaine group (p=0.09).

orifice. They found trends to decreased pain scores up to
eight hours, but no significant differences. Beiko et al'? ran-
domized 42 patients into four group; three groups received
interventions of either intravesical oxybutynin, lidocaine,
or ketorolac and used intravesical normal saline as control.
They observed significant reduction in pain scores at one
hour in the ketorolac and oxybutynin groups, but not in the
intravesical lidocaine group. They did not alkalinize the
bladder to optimized lidocaine absorption. Based on the
work of Henry et al,’ we hypothesized that alkalinizing
lidocaine would improve urothelial absorption and lead to
improved pain and voiding symptoms; however similar to
previous studies, this study demonstrated no improvement
of flank or abdominal pain with this modification to lido-
caine delivery to the urothelium. We did not observe the
significant 4.2-point reduction in mean pain score observed
in the previous study in IC patients who received intravesi-
cal alkalinized lidocaine.™ This may be due to the different
etiology of bladder/pelvic pain in the IC patient population.

We did not find a difference in secondary endpoints
between groups with respect to postoperative LUTS. Post-
URS frequency, urgency, or dysuria scores between groups

Table 2. Postoperative requirements for opioids, NSAIDs,
acetaminophen, and alpha-blockers

Placebo
Mean SD

Lidocaine p
Mean SD

Morphine equivalence,

mg 12.2 +9.4 31.1 +10.1 0.09
Ketoralac, mg 7.6 +22.0 3.2 +7.1 0.28
Ibuprofen, mg 183.3 +350.9 189.5 +308.7 0.97
Acetaminophen, mg 1037.5 +688.5 11789 6742 0.71
n (%) n (%) [
Tamsulosin 15 (65) 10(55) 0.53

NSAIDs: non-steroidal anti-inflammatory drugs; SD: standard deviation.

were generally similar at all time points. Although there was
some trend to improved frequency, urgency, and dysuria
scores after stent removal, these findings were not statisti-
cally significant. Sur et al'? also evaluated ropuvicaine sub-
mucosal injections around the ureteric orifice and found no
significant change in voiding symptoms. This supports the
findings of Miyaoka and Monga’s'* literature review, of “pre-
vention as the best treatment” for stent-related morbidity.

Damiano et al'> and Wang et al® have shown tamsulo-
sin to be an efficacious therapy for stent-related symptoms.
Usual care medication administration was used in our study
and we found 65% of patients in the placebo group and 55%
of patients in the lidocaine group were on tamsulosin. One
of the limitations of our study was the lack of control for
postoperative co-intervention with the use of alpha-blocker
and analgesia, as shown in Table 2. We attribute some of the
differences in analgesic use to patients’ baseline use of med-
ications for comorbid conditions, while other differences
may be attributed to provider (anesthesiologist, family phy-
sician, urologist) preferences; however, within the confines
of this “effectiveness” study after URS, there appears to be
no demonstrable benefit of intraureteral alkalized lidocaine.
This current pilot study was limited to a relatively small
sample size, although it was powered to assess a moderate
effect size, based on similar studies, in order to determine
the utility of a larger, multicentre, prospective trial. Finally,
despite being consistent with much of the published data
using pain, frequency, urgency, and dysuria assessments
on a 10-point Likert scale,®''* our questionnaire was not
validated specifically for postoperative ureteral/bladder pain.
We used a five-item questionnaire for ease and efficiency of
use for this pilot study, as opposed to the 38-item Ureteral
Stent Symptom Questionnaire (USSQ).'®
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We performed a double-blinded, randomized, controlled
trial comparing intraureteral alkalized lidocaine and placebo
for ureteral stent pain and voiding symptoms. Alkalinized
lidocaine appears safe for intraureteral administration; how-
ever, no clinically significant differences in pain or voiding
scores were demonstrated between groups.
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Assessed for eligibility (n=63)

Excluded (n=22)
« Solitary kidney (n=0)
+ Anatomic bladder or ureteral abnormality (n=0)
« Ureteral stricture (n=3)
» Interstitial cystitis/Neurogenic bladder (n=0)
* Pregnancy (n=0)
* Recurrent UTls (n=0)
+ Ureteral stenting within one month of URS (n=0)
« Febrile at time of randomization (n=0)
+ Requiring indwelling Foley or SP catheter (n=2)
+ Requires indwelling stent >2 weeks (n=3)
+ Requires bilateral stents (n=0)
+ Ureteral perforation during procedure (n=0)
» Known sensitivity to lidocaine (n=0)
+ Requires spinal anesthetic (n=0)
+ Other:
 No stone (n=7)
+ Research nurse not available (n=2)
+ Missed in OR (n=1)
+ Bladder stones (n=2)
+ Surgery not performed (n=2)

Randomized (n=41)

Allocated to intraureteral lidocaine (n=18)
« Received intervention (n=18)
« Did not receive intervention (n=0)

Allocated to intraureteral normal saline (n=23)
+ Received intervention (n=23)
« Did not receive intervention (n=0)

Lost to followup (n=0)

Lost to followup (n=0)

Anaylzed (n=18)

Analyzed (n=23)

Supplementary Fig. 1. Consort diagram. OR: operating room; URS: ureteroscopy; UTI: urinary tract infection.
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