
Background: Ulcer type and non-ulcer type interstitial cystitis/bladder pain syndromes (IC/BPS) 
are considered different disease entities. Thus, intravesical botulinum toxin A (BoNT-A) treatment 
outcomes could differ for each entity. 

Objectives: To evaluate and compare the treatment outcomes of BoNT-A injections for treatment 
of each IC/BPS type.

Study Design: Prospective interventional study.

Setting: Tertiary medical center affiliated with Buddhist Tzu Chi General Hospital and Tzu Chi 
University, Taiwan.

Methods: Forty-four consecutive patients with IC/BPS for whom conventional treatments failed 
were prospectively enrolled in this study. Patients were classified as having ulcer (n = 10) or non-ulcer 
(n = 30) IC/BPS based on their previous cystoscopic findings. 

Intervention: All patients received 4 sets of intravesical BoNT-A injections (100 U in 40 suburothelial 
injections) every 6 months. The primary end-point was the global response assessment (GRA) 6 months 
after the fourth set of BoNT-A injections. Secondary end-points included the O’Leary-Sant score (OSS) 
including symptom indexes (ICSI) and problem indexes (ICPI), visual analog scale (VAS) pain score, 
voiding diary, and urodynamics variables.

Results: After 4 sets of BoNT-A injections, 15 patients with non-ulcer IC/BPS had GRA scores ≥ 2, 
while the other 15 had GRA scores < 2. All 10 patients with ulcer IC/BPS had GRA scores < 2 at 
the study end-point (treatment failure). At baseline, patients with ulcer IC/BPS had significantly higher 
daytime frequency, nocturia, smaller functional bladder capacity, smaller voided volume, greater VAS, 
smaller maximal bladder capacity, and greater glomerulation grade than did patients with non-ulcer 
IC/BPS. After 4 sets of BoNT-A injections, patients with non-ulcer IC/BPS and GRA scores ≥ 2 or < 
2 all had significantly decreased ICSI, ICPI, OSS, VAS pain scores, frequency episodes, and increased 
functional bladder capacity. However, patients with ulcer IC/BPS showed no significant change in any 
clinical or urodynamic variable. After failure of repeated BoNT-A injections, all 10 patients with ulcer IC/
BPS underwent transurethral electrocauterization of their ulcers, which resulted in immediate pain relief. 

Limitations: Lack of a control arm in this study.

Conclusion: Repeated intravesical BoNT-A injections provided effective treatment outcomes at the 
end-point in half of the patients with non-ulcer IC/BPS, but did not benefit any patient with ulcer type 
IC/BPS. Ulcer type IC/BPS should be treated as a different disease than non-ulcer IC/BPS.

Institutional Review: This study was approved by the Institutional Review Board of the Tzu-chi 
General Hospital (TCGH 100-06).
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the suburothelial space by intravesical BoNT-A injec-
tions targets pain and sensory urgency (19).

BoNT-A is reported as effective for the treatment 
of neurogenic and idiopathic detrusor overactiv-
ity (20,21); however, the application of BoNT-A to IC/
BPS is reported in only a few studies (22-24). BoNT-A 
reduced bladder pain, modulated bladder sensation, 
and reduced chronic inflammation in the central ner-
vous system in several animal and human experiments 
(16,19,23,25). Although BoNT-A injections seemed 
promising for treating symptoms of IC/BPS, long-term 
follow-up did not show successful outcomes after a 
single injection (26). A previous study showed that at 
the 5-month follow-up the beneficial effects persisted 
in 26.6% of cases, and an increased visual analog scale 
(VAS) score were observed compared to baseline. At 12 
months after treatment pain recurred in all patients 
(26). The limited long-term success is possibly due to 
the poorly sustained therapeutic effect of a single 
BoNT-A injection on chronic bladder inflammation. Our 
previous study has demonstrated that repeated BoNT-
A injections provide a better treatment outcome and 
longer therapeutic duration (27).

Although BoNT-A showed potential as an IC/BPS 
treatment, we found a lack of studies comparing the 
effects of BoNT-A between ulcer and non-ulcer IC/BPS. 
The purpose of this study was to evaluate the differ-
ences in efficacy of repeated intravesical BoNT-A injec-
tions between these 2 types of IC/BPS.

Methods

This study was approved by the institutional re-
view board and ethics committee of the hospital. Each 
patient was informed about the study rationale and 
procedures before enrolling in the study; written, in-
formed consent was obtained before treatment.

Forty-four consecutive patients with IC/BPS who 
had experienced conventional treatment failure were 
prospectively enrolled in this study from January 2008 
to January 2012. A diagnosis of IC/BPS was established 
based on characteristic symptoms and cystoscopic find-
ings (28). All patients had been treated with at least 2 of 
the following medications: oral pentosanpolysulphate 
or a tricyclic antidepressant and intravesical instillations 
of heparin or hyaluronic acid for more than one year, 
but their symptoms remained unchanged. Patients 
were classified as having ulcer (n = 10) or non-ulcer (n = 
30) IC/BPS based on their cystoscopic findings.

Patients kept a 3-day voiding diary prior to treat-
ment to record FBC and episodes of urinary frequency 

Interstitial cystitis/bladder pain syndrome (IC/BPS) 
is characterized by bladder pain associated with 
urgency, frequency, nocturia, and sterile urine. The 

diagnosis of IC/BPS is based on symptoms and urological 
findings, including characteristic cystoscopic features 
after hydrodistention under anesthesia (1). IC/BPS is 
usually classified into classic (ulcer) and non-ulcer types 
based on cystoscopic findings (2). Classic IC, also called 
Hunner’s ulcer, is characterized by observable bladder 
ulcerations after hydrodistention (3). Non-ulcer IC, 
also called early IC, is characterized by glomerulations 
and petechia formation after hydrodistention under 
anesthesia. Although many pathogeneses of IC/BPS are 
proposed, the actual etiology remains unclear (4).

Hunner’s ulcer is found in about 10% – 20% of pa-
tients with IC/BPS (5). Some investigators asserted that 
patients with Hunner’s ulcer have a tendency to be older 
and have smaller bladder capacity and more urinary 
frequency than patients without the ulcer (6,7). None-
theless, the clinical symptoms and characteristics do not 
significantly differ between ulcer and non-ulcer IC/BPS. 
Cystoscopy is needed to identify patients with Hunner’s 
ulcers accurately (8). In clinical experience, patients with 
IC/BPS and bladder ulceration often suffer from intrac-
table lower abdominal pain, and the pain usually does 
not respond to medical treatment. A recent study on uri-
nary chemokines in ulcer type IC/BPS revealed a signifi-
cant 5- to 20-fold increase in chemokines CXCL-10 and 1, 
interleukin-6, and nerve growth factor, suggesting ulcer 
and non-ulcer IC/BPS are different disease entities with 
different paracrine signaling (9).

The pathophysiology of IC/BPS is not fully under-
stood. Current treatments are usually unsuccessful in 
completely eradicating bladder pain and increasing 
functional bladder capacity (FBC) (10). Denudation or 
thinning of the bladder urothelium is found in bladder 
mucosal biopsies, suggesting altered urothelial ho-
meostasis and increased urothelial apoptosis could be 
responsible for the loss of epithelial integrity (11). The 
suburothelial space immediately below the basal lami-
na is well supplied with sensory nerves, which transmit 
the sensation of bladder fullness and the response to 
bladder inflammation (12,13). 

Botulinum toxin type A (BoNT-A) is one of the 
most powerful neurotoxins capable of inhibiting the 
release of neurotransmitters from the nerve fibers and 
urothelium (14-17). In chemically induced cystitis in rats, 
injection of BoNT-A into the detrusor muscle increased 
bladder capacity and compliance (18). In patients with 
IC/BPS, inhibition of neuroplasticity of sensory fibers in 
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and nocturia. The IC/BPS symptoms were assessed us-
ing the O’Leary-Sant Symptom Score (OSS) including 
symptom indexes (ICSI) and problem indexes (ICPI) 
(29). The ICSI and ICPI contain 4 items that measure 
the patient’s symptom severity and perception on the 
urgency and frequency of urination, nighttime urina-
tion, and pain or burning in the bladder. The ICSI and 
ICPI index scores are the sum of the item scores (range: 
0 - 20 for ICSI and 0 - 16 for ICPI). The pain score was 
reported by self-assessment using a 10-point VAS 
system. Additionally, patients were informed of the 
possible complications associated with BoNT-A injec-
tions such as generalized muscle weakness, difficult 
urination, transient urinary retention, and urinary 
tract infections. 

Video-urodynamic studies were performed at 
baseline and end-point by standard procedures using 
a 6-Fr dual channel catheter and an 8-Fr rectal balloon 
catheter. Cystometric studies were performed with 
warmed normal saline at a filling rate of 20 mL/min. All 
descriptions and terminology in this report are in accor-
dance with the recommendations of the International 
Continence Society (30). 

After the video-urodynamic studies, a maximum of 
40 mL of 0.4 M potassium chloride solution was infused 
slowly into the bladder and the test was regarded as 
positive when painful (increased VAS pain score ≥ 2) 
or urgency sensation was elicited compared to normal 
saline infusion during the prior urodynamic study (31). 
The urodynamic parameters included first sensation of 
bladder filling, first desire to void, urge sensation to 
void, cystometric bladder capacity, detrusor pressure, 
maximum flow rate during voiding, and post-void re-
sidual volume. 

All patients were scheduled to receive 4 sets of 
intravesical BoNT-A injections, one set every 6 months 
for 2 years regardless of whether or not symptoms 
improved. In this study design, patients were recom-
mended to receive 4 injections; however, if patients 
had satisfactory symptom relief and did not desire to 
go further, the treatment will stop at the second or 
third injection. The primary end-point was the global 
response assessment (GRA) at 6 months after the fourth 
set of BoNT-A injections. The treatment outcomes were 
assessed using the GRA (32). Patients rated their blad-
der symptoms compared with baseline on a 7-point 
centered scale from -3 to +3. Patients with GRA scores 
≥ 2 after treatment were considered to have successful 
treatment outcomes. Otherwise, the treatment was 
considered to have failed.

Patients were admitted to the hospital for the 
treatment. They received intravesical injections of 100 
U of BoNT-A (onabotulinumtoxin-A, Allergan, Irvine, 
CA, USA) in each session. Each vial of BoNT-A was di-
luted with 20 mL of normal saline and 40 suburothe-
lial injections were made. The injection needle was in-
serted into the urothelium at the posterior and lateral 
walls of the bladder, using a 23-gauge needle and rigid 
cystoscopic injection instrument (22 Fr, Richard Wolf, 
Knittlingen, Germany). After BoNT-A injection, cysto-
scopic hydrodistention was performed under intrave-
nous general anesthesia in the operating room to an 
intravesical pressure of 80 cm of water for 15 minutes 
and the maximal bladder capacity under hydrodisten-
tion was recorded. When glomerulations, petechia, 
and mucosal fissure developed after bladder deflation, 
they were graded from 0 to 4, indicating none, mild, 
moderate, severe, and ulceration, respectively (28). 

After the BoNT-A injections and hydrodisten-
tion, a 14-Fr urethral Foley catheter was inserted and 
remained for one day; patients were discharged on 
the next day. Oral antibiotics were prescribed for 7 
days. Patients were monitored in the outpatient clinic 
2 weeks later. Analgesic and tricyclic antidepressant 
medications were routinely discontinued immediately 
after treatment; however, morphine was allowed as a 
rescue medication for pain control after the injection 
procedure. The patients were monitored in the outpa-
tient clinic monthly for 6 months. During each follow-
up visit, data from the 3-day voiding diary and symp-
tom inventory using the OSS, ICSI, ICPI, pain VAS, and 
GRA were recorded. The largest voided volume in the 
3-day voiding diary was considered the measure of FBC. 
BoNT-A injection and hydrodistention were repeated 
6 months after the first treatment and patients were 
monitored in the same way. The results of the 3-day 
voiding diaries, urodynamic studies, OSS, ICSI, ICPI, and 
pain VAS were compared between baseline and end-
point (6 months after the last injection). All variables 
were also compared between ulcer and non-ulcer IC/
BPS. Because half of the data did not follow a normal 
distribution, continuous variables are presented as 
median (interquartile range), and categorical data are 
presented as numbers and percentages (%). Statistical 
comparisons between the groups were tested using 
the chi-square test for categorical variables, and the 
Wilcoxon rank sum test for continuous variables. Sta-
tistical assessments were considered significant when P 
< 0.05. Statistical analyses were performed using SPSS 
15.0 statistical software (SPSS Inc., Chicago, IL).
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Results

There were 10 patients with ulcer and 30 patients 
with non-ulcer IC/BPS enrolled in this study and all the 
patients were women. After 4 sets of BoNT-A injections, 
15 (50%) of the patients with non-ulcer IC/BPS had GRA 
scores ≥ 2, while the other 15 (50%) had GRA scores < 
2. All 10 patients with ulcer type IC/BPS had GRA scores 
< 2 at the study end-point. The median patient age was 
significantly older in patients with ulcer (57.5 [53, 66] 
years) than non-ulcer IC/BPS with GRA scores ≥ 2 (45 [38, 
56]) or GRA scores < 2 (45 [40, 56]) (all P < 0.01). 

At baseline, ICSI was similar between patients with 
ulcer and non-ulcer IC/BPS. There was no significant dif-
ference in the baseline symptom scores or cystoscopic 
findings between patients with non-ulcer IC/BPS with 
GRA scores ≥ 2 and GRA scores < 2. However, patients 
with ulcer IC/BPS had significantly greater daytime fre-
quency, nocturia, smaller FBC, smaller voided volume, 

greater VAS pain score, smaller maximal bladder capac-
ity, and a higher grade of glomerulations than did pa-
tients with non-ulcer IC/BPS (Table 1). The urodynamic 
studies at baseline showed significantly smaller cysto-
metric bladder capacity and voided volume in patients 
with ulcer than non-ulcer IC/BPS (Table 2). All patients 
had positive potassium chloride (KCl) tests, but patients 
with ulcer IC/BPS had more intense bladder pain elicited 
immediately after instillation of KCl solution than those 
with non-ulcer IC/BPS.

After all 4 sets of BoNT-A injections, patients with 
non-ulcer IC/BPS and GRA scores ≥ 2 had significantly 
decreased ICSI, ICPI, OSS, pain VAS, frequency and noc-
turia episodes, and increased FBC, cystometric bladder 
capacity, first sensation of bladder filling, first desire to 
void, post-void residual volume, and decreased detrusor 
pressure. Patients with non-ulcer IC/BPS and GRA scores 
< 2 also had decreased ICSI, ICPI, OSS, VAS, frequency 

Table 1. The changes of  voiding diary and cystoscopic findings after repeated BoNT-A injections among ulcer and non-ulcer IC/BPS 
subgroups.

Ulcer
(N = 10)

Non-ulcer
(GRA ≥ 2)
(N = 15)

Non-ulcer
(GRA < 2)
(N = 15)

P value

Frequency  (times/d)  

BL 
Post-Tx
Change

20 (14, 27.5)
20 (10, 28.8)

2 (0, 8.8)

15 (10, 15)
8 (6, 8)

6 (4, 9) *

15 (8, 17)
8 (7, 10)
5 (0, 7) *

A v B P = 0.173
A v C P = 0.721
B v C P = 0.252

Nocturia (times/d)

BL 
Post-Tx
Change

6 (4, 13.8)
9 (3.5, 13.8)

0.5 (-3.8, 1.8)

3 (1, 5)
2 (1, 3)
1 (0, 3)*

3 (2, 5)
2 (2, 3)
1 (0, 2)

A v B P = 0.357
A v C P = 0.429
B v C P = 0.597

FBC  (mL)

BL 
Post-Tx
Change

80 (30, 100)
60 (32.5, 138)
0 (-35, 22.5)

150 (100, 220)
300 (200, 350)

-150(-200,-100)*

100 (100, 200)
200 (170, 300)
-100 (-150, 0) *

A v B P = 0.020
A v C P = 0.031
B v C P = 0.225

MBC  (mL)

BL 
Post-Tx
Change

450 (300, 688) 
525 (388, 800)
25 (-150, 375)

700 (550, 950)
750 (600, 900)
-50 (-150, 0)

650 (600, 900)
800 (700, 1000)
-100 (-200, 50)*

A v B P = 0.673
A v C P = 0.164
B v C P = 0.381

Glomerulation  (grade)

BL 
Post-Tx
Change

3 (2, 4)
3 (1. 5,4)

0 (-1.5, 1.5)

2 (1, 2)
1 (0, 1) 

1 (0, 1) *

1 (1, 2)
1 (1, 2)
0 (0, 1)

A v B P = 0.307
A v C P = 0.543
B v C P = 0.319

GRA  (score) 

BL 
Post-Tx
Change

0 (-1, 0.75)
0 (-0.75, 1.8)
0 (-1, 0.75)

0 (0, 1)
3 (2, 3)

-2 (-3, -2) *

1 (0, 1)
2 (1, 2) 

-1 (-1, -1) *

A v B P = 0.001
A v C P = 0.056
B v C P = 0.000

Data are expressed as median (interquartile range), P values indicate difference of change from baseline to endpoint among groups.
BoNT-A: botulinum toxin A; FBC: functional bladder capacity; GRA: global response assessment; MBC: maximal bladder capacity; Post-Tx: post 
treatment
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Table 2. The changes of  urodynamic variables after repeated BoNT-A injections among ulcer and non-ulcer IC/BPS subgroups.

(A) Ulcer
(N = 10)

No Ulcer
(GRA ≥ 2)
(N = 15)

No Ulcer
(GRA < 2)
(N = 15)

P value

FSF (mL)

     BL
     Post-Tx
     Change

88.5 (51, 129)
136 (36, 155)

0 (-45, 15)

130 (88, 157)
167 (130.8, 225)
-47 (-125, -3) *

109 (86, 156)
164 (124, 191)

-68 (-99.5, -2.5)

A v B P = 0.179
A v C P = 0.132
B v C P = 0.961

FD (mL)

     BL
     Post-Tx
     Change

126 (90, 185)
151 (51, 195)

-20 (-60.3, 13.5)

163 (140, 210)
248 (205, 298)

-89 (-175, -31) *

181 (131, 249)
234 (187.5, 302)

-64 (-126, -14.8) *

A v B P = 0.056
A v C P = 0.190
B v C P = 0.622

US (mL)

     BL
     Post-Tx
     Change

110 (76.5, 147)
173 (110, 180)
-35 (-18, -23.5)

232 (201, 277)
267 (216, 328)

-33 (-77.3, -8.3)

218 (164, 307)
225 (140, 356)
-5 (-26.5, 47.5)

A v B P = 0.739
A v C P = 0.245
B v C P = 0.144

CBC (mL)

     BL
     Post-Tx
     Change

142 (80, 175)
110 (99, 269)
-13 (-127, 48)

316 (249, 391)
379 (328, 483)

-69 (-237, 6.5) *

305 (201, 271)
395 (248,489)
-64 (-175, 36)

A v B P = 0.205
A v C P = 0.447
B v C P = 0.681

Pdet (cmH2O)

     BL
     Post-Tx
     Change

18 (11, 27.8)
22 (10, 29)

0 (-8, 7)

20 (19, 31)
16.5 (6.3, 25.5)

10 (5, 14) *

22 (16, 29)
27 (15, 30)
0 (-7, 11)

A v B P = 0.061
A v C P = 0.964
B v C P = 0.089

Qmax (mL/s)

     BL
     Post-Tx
     Change

12 (8, 15)
12.3 (8, 14)
-0.2 (-2, 1)

15.5 (13, 18)
15.5 (6.8, 22)

-1 (-6, 4.5)

12 (9.8, 17.5)
13 (9.5, 15.8)

1 (-3, 4)

A v B P = 0.653
A v C P = 0.932
B v C P = 0.717

Volume (mL)

     BL
     Post-Tx
     Change

142 (80, 175)
104 (89, 169)
-9 (-27, 58)

312 (249, 372)
306 (251, 432)

-12.5 (-228, 81.8)

260 (176, 356)
337 (215, 399)

-51 (-165, 38.5)

A v B P = 0.941
A v C P = 0.353
B v C P = 0.643

PVR (mL)

     BL
     Post-Tx
     Change

0 (0, 3)
10 (4, 70)

-10 (-70, 0) *

10 (0, 10)
35 (0, 85)

-30 (-77.5, 0) *

8 (0, 62.5)
10 (0, 105)
-10 (-85, 0)

A v B P = 0.879
A v C P = 0.940
B v C P = 0.640

Data are expressed as median (interquartile range), P values indicate difference of change from baseline to endpoint among groups.
BL: baseline, BoNT-A: botulinum toxin A, CBC: cystometric bladder capacity, FSF: first sensation of filling, FD: first desire to void, GRA: global re-
sponse assessment, Pdet: detrusor pressure, Post-Tx: post treatment, PVR: postvoid residual, Qmax: maximum flow rate, US: urge sensation to void

episodes, and increased FBC, and increased maximal 
bladder capacity. Patients with non-ulcer IC/BPS and 
GRA scores ≥ 2 had significantly greater improvement 
than those with non-ulcer IC/BPS and GRA scores < 2 
for ICSI (P = 0.007), ICPI (P = 0.016), and OSS (P = 0.004). 
However, patients with ulcer IC/BPS showed no signifi-
cant change in any clinical or urodynamic variable. The 
improvement of IC/BPS symptoms and pain VAS were 
significantly less than for non-ulcer IC/BPS (Fig. 1). 

After failure of repeated BoNT-A injections, all 
10 patients with ulcer IC/BPS underwent transurethral 
electrofulgaration of their ulcers. Seven of them had 

immediate pain relief within 3 days after electroful-
garation. However, bladder pain recurred in 5 patients 
and a second electrofuguraton was performed to 
ablate the residual bladder ulcers. The pain symptoms 
were relieved after this second procedure. 

The pathology reports of the bladder biopsies 
for ulcer IC/BPS revealed lymphocyte infiltration with 
chronic ulceration and granulation tissue and one 
biopsy showed eosinophilic cystitis. Mast cells and 
macrophages were identified in the bladder mucosa 
by immunohistochemical staining with c-kit and CD 68, 
respectively.
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discussion

The results of this study demonstrated that repeat-
ed intravesical BoNT-A injections improved IC/BPS symp-
toms, increased FBC and cystometric bladder capacity, 
and relieved pain in 50% of patients with non-ulcer IC/
BPS, but did not benefit patients with ulcer IC/BPS. 

A review of previous investigations of BoNT-A 
treatment of IC/BPS showed variable results. Smith et al 
(22) reported a 67% success rate for BoNT-A injections, 
with a therapeutic duration of 9 months. Giannantoni 
et al (23) reported 85.7% of patients had initial im-
provement, but the duration was only 3 months. Our 
recent study revealed that single intravesical injection 
of BoNT-A followed by hydrodistention produced sig-
nificantly better clinical results than hydrodistention 
alone (33). In a recent clinical trial, a satisfactory success 
rate with a longer therapeutic duration occurred in 
patients receiving 4 repeated BoNT-A injection sessions, 
suggesting repeated BoNT-A injections are mandatory 
for better success (27). The evidence of this study sug-
gests that patients with ulcer IC/BPS are poor candidates 
for BoNT-A treatment. 

BoNT-A has an anti-inflammatory effect on cystitis 
in rats (22). It reduces bladder nerve growth factor 
levels after injection in non-ulcer IC/BPS patients, yield-
ing satisfactory pain relief (34). A significant, transient 
reduction in urinary nerve growth factor and brain-
derived nerve growth factor was also observed in IC/
BPS patients after trigonal BoNT-A injections (35). We 
confirmed that pain relief in IC/BPS patients after re-
peated BoNT-A injections was significantly more promi-
nent in patients with non-ulcer IC/BPS than ulcer IC/BPS. 
The improvement in bladder capacity and frequency of 
nocturia episodes after treatment were also found only 
in patients with non-ulcer IC/BPS. These results suggest 
that bladder pain and bladder hypersensitivity in ulcer 
and non-ulcer IC/BPS occur through different pathways, 
which could explain, at least in part, why the anti-
inflammatory response of intravesical BoNT-A injection 
is ineffective in ulcer IC/BPS.

Although 15 patients with non-ulcer IC/BPS did not 
have significant improvement after BoNT-A injections 
as measured by GRA, the changes of frequency, MBC, 
and symptom score were still significant. We hypoth-

Fig. 1. Changes of  the median values of  O’Leary-Sant Score (OSS), interstitial cystitis symptom index (ICSI), interstitial 
cystitis problem index (ICPI), and pain visual analog score (VAS) among (A) 10 patients with ulcer IC/BPS, (B) 15 pa-
tients with non-ulcer IC/BPS with GRA ≥ 2, and (C) 15 patients with non-ulcer IC/BPS with GRA < 2 at baseline and after 
BoNT-A injections. Asterisks indicate significant differences of  changes of  variables from baseline to end-point within group. 
P values indicate difference between IC/BPS subgroups.
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esize these patients might have a suboptimal therapeu-
tic effect from BoNT-A injections. A possible cause is the 
presence of a greater degree of chronic inflammation 
in these patients. In patients with a GRA < 2, the degree 
of glomerulations showed no significant improvement 
after BoNT-A injections, in contrast to those with a 
GRA ≥ 2. Glomerulations in IC/BPS are associated with 
greater chronic inflammation and increased urothelial 
apoptosis (11). Patients who did not have significantly 
improved glomerulations after treatment might have 
less clinical improvement.

The characteristic cystoscopic findings of bladder 
ulcers indicate that localized bladder inflammation 
and unhealthy mucosa are present. Increased lympho-
cyte infiltration and abundant mast cells, eosinophils, 
and granulation tissues form a chronic inflammatory 
complex. Unless these chronic inflammatory lesions are 
ablated, the bladder pain can hardly be eradicated by 
BoNT-A injections alone. Ulcer type IC/BPS seems best 
treated with ablation rather than BoNT-A.

Patients with ulcer IC/BPS had mucosal ulceration, 
hemorrhage, granulation tissue, intense inflammatory 
infiltrates, elevated mast cell counts, and perineural 
infiltrates, whereas patients with non-ulcerous disease 
had a relatively mild mucosal defect and inflammatory 
response (36). Epidermal growth factor was significantly 
higher in patients with non-ulcer than ulcer IC/BPS (37). 
The clinical characteristics of ulcer IC/BPS in our study 
were intractable bladder pain, which was not related to 

bladder distention, in addition to the usual presenting 
symptoms such as frequency, urgency, and nocturia. The 
bladder pain elicited by the KCl test in ulcer IC/BPS was 
also more intense than in non-ulcer IC/BPS. Therefore, 
if a patient who had been diagnosed with IC/BPS had 
persistent bladder pain despite multiple medications or 
intravesical treatments, cystoscopy without anesthesia 
should be performed to rule out any bladder ulcers (8).

Many different treatments have been used to treat 
ulcer IC/PBS including cystectomy or partial cystec-
tomy (38), cystoscopic YAG laser ablation of Hunner’s 
ulcers (39), steroid therapy (40), submucosal injection 
of triamcinolone (41), and hyperbaric oxygen therapy 
(42,43). Despite these treatments, a cure for ulcer IC/
PBS remains elusive. Additionally, repeated intravesical 
BoNT-A injections did not benefit patients with ulcer IC/
BPS in our study. On the contrary, simple electrofulga-
ration using an ordinary transurethral resectoscope to 
cauterize the bladder ulcers immediately relieved blad-
der pain. Although symptoms recurred in some patients 
with ulcer IC/BPS, repeated electrofulgaration was still 
effective for symptom relief. 

conclusion

Repeated intravesical BoNT-A injections provided 
effective treatment outcomes in half of patients with 
non-ulcer IC/BPS, but did not benefit patients with ulcer 
IC/BPS. Ulcer type IC/BPS should be treated differently 
than non-ulcer IC/BPS.
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