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ABSTRACT

Objective: To determine the possible role of potassium sensitivity test (PST) in predicting the success of
hydrodistention (HD) in patients with bladder pain syndrome/interstitial cystitis (BPS/IC).

Material and methods: Patients who underwent PST before diagnostic cystoscopy and HD were evaluated
to collect data regarding the visual analog score (VAS) to assess pain, the voiding diary for frequency of uri-
nation/nocturia, mean urine volume per void, interstitial cystitis symptom index, and problem index before
HD. Patients were requested to provide the VAS of pain at 1 month and 6 months post-HD. A reduction 2 or
more on the VAS of pain was considered as a response adequate to be noted.

Results: The median age of the patients was 46 years. The PST was positive for 27 patients (27/39; 69.2%).
At 1 month post-HD, out of the 27 patients with positive PST, 23 (85.2%) were found to have been responsive
to HD and 4 (14.8%) were non-responsive. Of the 12 (12/39; 30.8%) patients who showed a negative PST, 7
(58.3%) were non-responsive and 5 (41.7%) were responsive to HD. A logistic regression analysis revealed
that PST (p=0.009) was the only parameter that was able to predict HD efficacy at 1 month post-HD.

Conclusion: PST was found to be a predictive factor for the short-term efficacy of HD. BPS/IC patients
with positive PST are likely to be more susceptible to the damage of mucosal afferent nerve endings, which
results in them benefiting from HD to a greater degree.

Keywords: Bladder pain syndrome; hydrodistention; interstitial cystitis; potassium chloride test.

were affected by BPS/IC.?! It is a debilitating
medical condition that creates a major negative
impact on the patients’ quality of life. A previ-
ous survey indicated that 60% of the patients
with BPS/IC were unable to enjoy usual ac-
tivities or were excessively fatigued and 53.7%
reported depression. In more than 80% of the
patients, activities such as travel, employment,
leisure activities, and sleeping were also found
to have been adversely affected.”!

Introduction

Bladder pain syndrome/interstitial —cystitis
(BPS/IC) is defined as the occurrence of persis-
tent or recurrent pain that is experienced in the
urinary bladder region, accompanied by at least
one other symptom, such as worsening of pain
with filling of the bladder and increase in the
day-time and/or night-time urinary frequency,
in the absence of a proven urinary infection
or another obvious local pathology.! A wide
spectrum of prevalence rates have been report-
ed in the literature due to lack of reliable diag-

The etiology of BPS/IC has not been clearly
identified to date, however, strong evidence sug-
gests that primary defective urothelium lining or

nostic tools and different definitions have been
adopted in various studies, but BPS/IC seems
to be a much more common entity than what
has been conventionally reported. A recent
prevalence study revealed that approximately
3.3 to 7.9 million women in the United States

damage of its glycosaminoglycan (GAG) com-
ponent may play an important role in the patho-
genesis of BPS/IC.™ The loss of the watertight
function of the urothelium may allow both the
normal and abnormal constituents of urine to
come in direct contact with the subepithelial lay-
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ers, resulting in inflammation and delayed healing of the damaged
urothelial layer. Consequently, noxious substances in the urine
may activate submucosal nerve filaments, leading to symptoms of
pain, urgency, and urinary frequency.”’ The potassium sensitivity
test (PST) is used to induce pain and other symptoms, which al-
lows clinicians to detect patients with abnormal epithelial perme-
ability or hypersensitivity of the sensory nerves.

Hydrodistention (HD) is a frequently used diagnostic and thera-
peutic tool in patients with BPS/IC. Significant improvement in
symptom scores following HD has been reported in the literature
with regards to short-term follow-ups.[® Disruption of the sen-
sory nerves of the bladder has been attributed as the mechanism
of action of this disease.” HD is a safe and simple procedure but
it does have some complications. Even if they are encountered
rarely, complications such as bladder rupture, bladder necrosis,
sepsis, prolonged retention, and postoperative severe hematu-
ria have been reported in the literature.®'% Previous attempts to
predict HD efficacy according to patient symptoms have failed.
I The hypothesis investigated in this trial is that patients who
show a positive PST have abnormal epithelial permeability or
hypersensitivity of the sensory nerves, and HD in their case may
result in a greater damage to the submucosal afferent nerves and
also better relief from their symptoms. For this reason, PST can
be a possible predictor of HD efficacy.

Material and methods

After receiving institutional ethical board approval (Research
Ethics Committee of Ankara University, decision number: 04-
290-19), prospectively collected data were evaluated retrospec-
tively. Informed written consents forms were obtained from all
patients. Patients with complaints of chronic pelvic pain related
to bladder filling accompanied by either of the following symp-
toms were included in the study between June 2013 and August

e Hydrodistention (HD) is an effective treatment option for pa-
tients with BPS/IC but its efficacy decreases with time. (re-
sponse rate; 71.8% at post-HD 1. Month and 28.2% at post-HD
6. Month).

e Potassium sensitivity test (PST) can accurately predict HD
efficacy at 1. Month post-HD (p=0.009, OR: 8.050, 95% Cl:
1.686-38.442).

e PST was well tolerated in patients with BPS/IC when a local
anesthetic solution was administered intravesically for 5 min-
utes after PST.

e Even if PST is not an ideal diagnostic test, it can be a valu-
able tool to determine a subgroup of patients with a urothelial
abnormality or oversensitivity of sensory nerves and also to
predict the HD efficacy.

2017: a voiding frequency of =8 times every 24 hours, noctu-
ria occurence of =2 times per night, a persistent urge to urinate
for at least 24 weeks continuously, an average pain score of =4
(VAS; 0 no pain, 10 unbearable pain), a negative pregnancy test,
a sterile urine culture, and an inadequate clinical response after
6 months of conservative and medical treatment. Patients with
a positive pregnancy test, current urinary infection or sexually
transmitted disease, neurogenic bladder, chemical cystitis, tuber-
culous or radiation cystitis, urolithiasis, urological malignancy,
endometriosis, urethral diverticulum, breastfeeding women, and
patients who were uncompliant till at least 6 months of follow-
up were excluded from the study. All patients were evaluated
for individual VAS, voiding diary for frequency/nocturia, mean
urine volume per void, interstitial cystitis symptom index score
(ICSI), and problem index score (ICPI) before HD. During fol-
low-up, patients were evaluated for VAS of pain at 1 month and
6 months post-HD. A reduction of 2 or more on the VAS for pain
was considered an adequate response to the treatment.

In patients to whom HD was preoperatively planned; PST was
performed before diagnostic cystoscopy in the operating theater to
assess its potential role in predicting HD efficacy. An 8F urethral
catheter was placed and the bladder was drained totally prior to
instillations. Patients were not aware of the sequence of solutions
instilled to their bladder during the procedure. Initially, 40 millili-
ters (mL) of 0.9% saline was instilled into the bladder slowly. Af-
ter 5 minutes, patients were asked to report and grade their blad-
der sensations such as urgency and pain with a visual analog scale
from O to 10. After 5 minutes, the bladder was emptied. Then 40
mL of 0.4 M potassium chloride solution was administered intra-
vesically for 5 minutes. Patients were asked to grade their bladder
sensations with the same scale. If a patient report intense pain sud-
denly, the test was considered positive and the bladder was emp-
tied immediately. PST was considered positive if VAS score =4
and it was more provocative with KCL solution than saline. A lo-
cal anesthetic solution (800 milligrams of prilocaine dissolved in
40 mL of saline) was administered intravesically in all patients to
avoid pain after PST. Hydrodistention was performed after the di-
agnostic cystourethroscopy under sedation for 8 minutes at a pres-
sure of 60 cmH,0. The dome of the bladder was visualized during
hydrodistention procedure to detect any possible bladder rupture.
After hydrodistention was completed bladder was drained totally.
All procedures were performed by a senior surgeon.

Statistical analysis

Patients were categorized into two groups (PST-positive group
and PST-negative group) according to PST results. Treatment
response rates at post-HD 1. month and post-HD 6. month for
each group were evaluated. Statistical analysis to compare pro-
portions of responders between groups were calculated with the
Fisher exact test. Logistic regression analysis was performed to
define predictive factors of hydrodistention efficacy. A p-value
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of less than 0.05 was considered to indicate statistical signifi-
cance. Statistical analysis was performed with Statistical Pack-
age for the Social Sciences, v.16.0 statistical software (SAS In-
stitute, Cary, NC).

Results

The median age of the patients was 46 years (28-72 years). All pa-
tients were female (38/39; 97.4%), except for 1 patient who was
male (1/39; 2.6%). The median time interval between the initiation
of symptoms to HD was 60 months (6-238 months). PST was posi-
tive for 27 patients (27/39; 69.2%). None of the patients reported
significant discomfort or pain after PST. Besides being recom-
mended to follow dietary restrictions, patients in the PST-positive
group had been treated with analgesics (n=11), hydroxyzine hydro-
chloride (n=4), amitriptyline (n=2), and oral pentosan polysulfate
(n=8) previously. Similarly, in the PST-negative group, analgesics
(n=3), amitriptyline (n=1), and oral pentosan polysulfate (n=5)
were the treatment drugs that had been formerly administered. No
patient had undergone intravesical GAG treatment previously.

The baseline results of the visual analog score (VAS), fre-
quency/nocturia, mean urine volume per void, symptom index
score (ICSI), and problem index score (ICPI) were comparable
between the PST-positive and PST-negative groups (p>0.05)
(Table 1). The median follow-up period after HD was 42

Table 1. Baseline characteristics of PST-positive and PST-

negative groups

PST-positive PST-negative

Parameters (n=27) (n=12) P

Age* (year) 46 (30-72) 47 (28-70) 0.708
VAS* 8 (6-10) 8.5 (7-10) 0.845
ICST* 11 (5-19) 12 (7-20) 0.518
ICPI* 14 (4-16) 12.5 (5-16) 0916
Frequency (24 hr)* 9 (5-30) 11.5 (5-22) 0.893
Nocturia* 2 (1-4) 2 (1-3) 0.599
Mean voided 148.93 (60-320) 13542 (65-285)  0.313

volume (mL)

*Median values. ICPI: Interstitial Cystitis Problem Index; ICSI: Interstitial Cystitis
Symptom Index; VAS: Visual Analog Scale; PST: potassium sensitivity test

weeks (24-96 weeks). At 1 month post-HD, 28 patients were
responsive (28/39; 71.8%) to treatment and 11 (28.2%) pa-
tients were non-responsive. Of 27 patients showing positive
PST, 23 (85.2%) were responsive to HD and 4 (14.8%) were
non-responsive. Of 12 patients with negative PST, 7 (58.3%)
were non-responsive and 5 (41.7%) were responsive to HD
(p=0.017). At 6 months post-HD, 11 patients (11/39, 28.2%)
were still responsive to HD. Of these 11 patients, 9 (81.8%)
were PST-positive and 2 (18.2%) were PST-negative (p=0.446)
(Table 2). Univariate logistic regression analysis revealed that
PST (p=0.009, OR:8.050, 95% Cl: 1.686-38.442) was the only
parameter that could accurately predict HD efficacy at 1 month
post-HD (Table 3). No further multivariate analysis was re-
quired due to the conclusive results of the univariate analysis.
No severe adverse effects were noted.

Discussion

BPS/IC is a chronic syndrome that has a major negative impact
on the quality of life of vast numbers of patients.* Although
many treatment options were previously defined, it was proven
that no single therapy was successful in a majority of the pa-
tients.'? It is extremely challenging for practitioners to manage
a disease correctly when its etiology is unknown. Therefore, it is
critical to select patients who would most probably benefit from

Table 3. Univariate logistic regression analysis for HD

efficacy at 1 month postoperatively

95% C1
Factors p OR Lower Upper
Age (<50, =50) (year) 0248 0429 0.102 1.806
PST 0.009*  8.050 1.686 38.442
ICSI 0932  0.992 0.823 1.195
ICPI 0.841 0.982 0.820 1.175
VAS 0320 1478 0.685 3.189
Nocturia 0.812 1.102 0.494 2.460
Frequency 0804 1013 0917 1.118
Mean voided volume (mL) 0.309 0.994 0.983 1.006

*Statistically significant. ICPI: Interstitial Cystitis Problem Index; ICSI: Interstitial
Cystitis Symptom Index; PST: Potassium Sensitivity Test; VAS: Visual Analog
Scale; HD: hydrodistention

Table 2. PST results and response of BPS/IC patients to hydrodistention at 1 month and 6 months post-HD

Post-HD 1. month

PST (-) (n, %) PST (+) (n, %)
HD responsive 5(41.7) 23(85.2)
HD non-responsive 7 (58.3) 4(14.8)

Post-HD 6. month

P PST (-) (n, %) PST (+) (n, %) P
0.017 2(16.7) 9(33.3) 0.446
10 (83.3) 18 (66.7)

PST: potassium sensitivity test; HD: hydrodistention; BPS/IC: bladder pain syndrome/interstitial cystitis
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a specific treatment option. Herein, we propose the potassium
chloride sensitivity test as an accurate predictor of the short-
term efficacy of hydrodistention.

Hydrodistention, i.e., the hydraulic distention of the bladder
under anesthesia, is commonly used as the first therapeutic
modality for patients with BPS/IC as an adjunct to diagnostic
cystoscopy. Hydrodistention has been reported to relieve the
symptoms of patients with BPS/IC. Since Bumpus reported the
first series, a wide range of efficacy and durability has been re-
ported in the literature. '3 Cole et al.'!! reported efficacy rates
ranging between 50%-61% at 1-month post-HD. At 6 months
post-HD, the efficacy was found to have decreased to 0%-7%.
Ottem et al.'"*! also reported that 56% of patients improved with
HD in a mean duration of 2 months. In a different trial, 12 pa-
tients (36%) showed at least 30% improvement in the UW score
and 8 patients (24%) showed at least a 50% improvement.!"!
Besides the studies that reported the short-lived efficacy of HD
above, a more recent study reported that 60% of patients were
relieved at 6 months and 43.3% at 1 year following the pro-
cedure." Lack of standardization of the hydrodistention proce-
dure and different patient characteristics are possible reasons for
the differences between studies. Effect of distention volume and
duration on the efficacy of hydrodistention has been investigated
previously. Glemain et al ' had performed HD continuously for
3 hours without rest intervals, which had resulted in improved
efficacy of 60% at 6 months and 43.3% at 1 year in patients
who had undergone HD twice previously. Patients with a blad-
der capacity of less than 150 ml were found to be less likely to
benefit from HD.

Hydrodistention is a safe and simple procedure but it can pose
some potential complications. Mild to moderate hematuria is a
common adverse effect following HD of the bladder. In 1978,
Higson et al.”! reported bladder ruptures in 5 of 34 distentions
performed to treat interstitial cystitis. They concluded that bladder
ruptures were more likely if the bladder wall was diseased, the dis-
tension pressure exceeded 145 cm H,O, and the patient was more
than 50 years of age. Currently, HDs are not performed at pres-
sures as high as 145 cm H,0O and bladder ruptures are observed
to have become much less likely than when they were reported in
1978. However, Glemain et al.' reported a bladder rupture fol-
lowing an HD procedure performed at a pressure of 80 cm H,O in
a patient with a bladder capacity of 70 mL.!"% Some case reports
have described the catastrophic adverse effects of HD, such as
bladder necrosis and sepsis.®'% It is also important to keep it in
mind that HD is a surgical procedure performed under anesthesia.
A large number of sedation- and anesthesia-related side effects
including hypotension, desaturation, bradycardia, hypertension,
arrhythmia, aspiration, respiratory depression, vomiting, cardiac
arrest, respiratory arrest, angina, hypoglycemia, and/or allergic
reaction, have been reported.!"’ Considering the possible compli-

cations mentioned above and the fact that HD is a treatment that
can relieve the symptoms in only half of the patients for a short
duration, it is not reasonable to perform HD in all patients. It is
crucial to determine the predictors of HD efficacy, however, most
of the previous efforts to predict HD efficacy have failed.""! This
study provides the first evidence in literature that acts as a predic-
tor of HD efficacy, the pottassium sensitivity test.

Potassium sensitivity test was proposed to identify a subset of
patients with bladder epithelium abnormalities or oversensi-
tive sensory nerves. PST was reported to predict the response
to treatment with intravesical sodium hyaluronate.'”? In men,
the high positivity rate was also reported in patients with classic
prostatitis.!'¥! A recent trial reported 85.5% sensitivity and 81.6%
specificity of PST.'”' However, the evidence on the sensitivity
and specificity of PST is questionaable. A posititivity rate of
9.1% was reported in a group of asymptomatic female Turkish
textile workers with pelvic pain, urgency, a frequency score of
less than 6, and a 36% false-positive rate.?*?!! Parson has re-
ported 78% positivity in patients with clinical IC who meet the
NIDDK criteria, which are supposed to be a restricted and ideal
group of patients meant solely for investigating sensitivity.l?”
Based on the aforementioned data related to the sensitivity and
specificity of the test, there are opposing views that question the
clinical value of PST in patients with BPS/IC.**! In our opinion,
even if it is not an ideal diagnostic test, PST is a valuable tool
that helps to determine patients with a urothelial abnormality
or oversensitivity of sensory nerves. HD causes greater damage
and adverse effects on the submucosal afferent nerves in PST-
positive patients, but also results in better relief of symptoms,
which explains the higher efficacy of HD in patients with posi-
tive PST.

The main limitation of our study is its retrospective nature. The
small number of patients included in our study was also a draw-
back, but was comparable to other series in the literature.

In conclusion, PST was found to be a positive predictive factor
for HD efficiency. BPS/IC patients with positive PST are more
susceptible to damage of the mucosal afferent nerve endings, re-
sulting inthem experiencing a greater benefit from HD. Further
prospective studies with larger numbers of patients are required
to define more and exact predictive factors.
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