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Introduction Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic condition with unclear
pathophysiology and limited standardized treatments. This retrospective analysis evaluates the associa-
tion of a combined approach including prolonged hydrodistension, intravesical instillation, and bilateral
pudendal nerve block with symptom improvement.

Material and methods Data from 64 patients, from December 2016 to June 2023, were analyzed, includ-
ing demographic information, symptoms, intraoperative details, Interstitial Cystitis Symptoms Index (ICSl),
Interstitial Cystitis Problem Index (ICPI), Visual Analogue Scale (VAS) for pain, and daily frequencies

at baseline, 1 and 6 months. Patients underwent prolonged hydrodistension with intravesical predniso-
lone followed by instillation of NaHCOs, bupivacaine, prednisolone, and heparin sulphate. A bilateral
pudendal nerve block was then performed under fluoroscopic guidance.

Results Mean basal bladder capacity under general anaesthesia increased from 389.45mL to 537.34 ml
and 629.91 ml after the first and second hydrodistension, respectively. Intravesical instillations and
bilateral nerve block were performed in 90.6% and 95.3% of cases, respectively. ICSI decreased from
21.05 +2.27 at baseline to 8.89 +3.88 at 1 month and 13.87 +5.42 at 6 months (p <0.0001). ICPI showed
similar improvement. VAS pain scores significantly decreased at follow-up. Symptom improvement cor-
related with increased bladder capacity and higher baseline ICPI, while pain reduction was predicted

by higher ICPI and diurnal frequency, lower baseline bladder capacity, and increased capacity after the
second hydrodistension.

Conclusions The combined approach of prolonged bladder anti-inflammatory hydrodistension and bilat-
eral pudendal nerve block shows a short-term association with improvement in the management

of IC/BPS. The observed early improvements in symptoms warrant further prospective studies with
larger cohorts to confirm durability and to evaluate the role of repeat procedures.
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INTRODUCTION

Interstitial cystitis/bladder pain syndrome (IC/BPS)
is a chronic condition characterized by pelvic, peri-
neal and/or bladder pain, accompanied by symp-
toms of urinary urgency, frequency or nocturia [1].
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Once considered uncommon, its prevalence is now
estimated at >2% of females and 1.9% of males,
with some reports suggesting rates exceeding 6%,
particularly among women aged 50-59 years [2, 3].
The main characteristic of IC/BPS is the absence
of an infective etiology or abnormal urine cytology [4].
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IC/BPS is included within the broader classification
of chronic pelvic pain, which also encompasses en-
dometriosis and chronic prostatitis [5]. IC/BPS en-
compasses two distinct phenotypes: Hunner's lesion
IC and non-Hunner's IC/BPS. Hunner’s lesions are
characteristic inflammatory patches or ulcers vis-
ible on cystoscopy, typically associated with a more
localized inflammation and potentially distinct etio-
pathogenesis. Non-Hunner’s IC/BPS, which lacks
visible Hunner’s lesions but may demonstrate glo-
merulations or petechial hemorrhages after hydro-
distension, is now recognized as the more prevalent
subtype, accounting for approximately 90% of IC/BPS
cases in some series. These phenotypes may differ
in their response to various treatments, necessitat-
ing clear differentiation in clinical studies [6].

The diagnosis of IC/BPS, which is typically estab-
lished by the exclusion of other urinary tract dis-
eases, remains a challenging endeavor, underscored
by the incomplete understanding of its pathophysi-
ology [7]. Although multiple therapeutic strate-
gies have been proposed, ranging from behavioral
interventions to pharmacologic and interventional
treatments, no standardized approach has been
established [8]. Recent advances of the American
Association of Urology and the European Asso-
ciation of Urology guidelines have shifted IC/BPS
management from a tiered stepwise model toward
a multimodal, individualized pain strategy, reflect-
ing the need for more effective therapies [9]. Blad-
der hydrodistension, first introduced in 1949, has
long been used for diagnostic and therapeutic pur-
poses, allowing identification of Hunner ulcers and
glomerulations. However, these findings neither ex-
clude nor reliably predict disease severity. Its mech-
anism of action has been linked to the disruption
of sensory nerves present in the bladder, improving
symptoms and quality of life in a subset of patients,
with reported rates of improvement ranging from
30% to 54% at 1 month, 18% to 56% at 2 months
and 0% to 7% at 6 months, although a sustained im-
provement of over 60% has been reported in other
studies [10-12]. Peripheral nerve block, specifically
targeting the pudendal nerves or the superior hy-
pogastric plexus, has emerged as a promising alter-
native. These collectively mediate visceral pelvic
pain and bladder control, making them plausible
targets for intervention. While the use of pudendal
nerve block and superior hypogastric plexus block
in chronic pelvic pain associated with cancer and
endometriosis is reported in several studies, their
application in the management of IC/BPS remains
relatively unexplored [13, 14]. In this manuscript
we describe the technique and outcomes of a com-
bined approach involving bladder hydrodisten-

sion and pudendal nerve block in the management
of IC, contributing to the growing evidence sup-
porting the feasibility and observed improvements
of pudendal nerve block as a potential and alterna-
tive therapeutic modality.

MATERIAL AND METHODS
Study cohort characteristics

A retrospective analysis was conducted involving
female patients affected by IC who underwent gen-
eral anesthesia bladder hydrodistension followed
by pudendal nerve block between December 2016
and June 2023. The study included only female pa-
tients because IC/BPS has a substantially higher
prevalence in women (female-to-male ratio approxi-
mately 5-10 : 1), and no male patients presented
during the study period. Data were extracted from
both inpatient and outpatient electronic medical
record systems. The collected baseline informa-
tion included demographic data, presenting symp-
toms and baseline pain scores. The operative report
was reviewed in order to obtain intraoperative in-
formation regarding the hydrodistension proce-
dure, presence of glomerulation and performance
of pudendal nerve block. Intraoperative cystoscopic
findings were categorized as follows: 1) presence
of Hunner’s lesions (defined as circumscribed, red-
dened mucosal patches with small vessels radiating
to a central scar or fibrin deposit) or 2) glomeru-
lations (petechial hemorrhages) without Hunner's
lesions or 3) normal appearing mucosa. Patients
with Hunner’s lesions were documented sepa-
rately. Postoperative data collected included pain
score, nocturnal and diurnal frequency, in addition
to Interstitial Cystitis Symptoms Index (ICSI), In-
terstitial Cystitis Problem Index (ICPI) and Visual
Analogue Scale (VAS) questionnaires performed
at 1 month and 6 months.

Surgical technique

Cystoscopy is performed utilizing a 20-channel en-
doscope, under general anesthesia and in the lithoto-
my position. A schematic overview of the procedural
steps is provided in Figure 1. The first step involves
filling the bladder with saline solution until leaking
is visualized from the urethra. The volume of saline
solution is then measured and defined as “maxi-
mal bladder volume under general anesthesia”.
The second step involves, under cystoscopy moni-
toring, the filling of the bladder with saline solution
and 250 mg of prednisolone, performing a bladder
neck elevation using two fingers through the vagi-
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na. This maneuver prevents reflux of the instillation
into the lower ureters and maintains high intraves-
ical pressure selectively on the bladder wall. During
this filling, intravesical pressure is monitored, and
the bladder is filled gradually, maintaining a stable
intravesical pressure of 80 cmH,O with manual el-
evation of the bladder neck. The hydrodistension
is maintained for up to 15 minutes, and bladder ca-
pacity is then measured. Bladder wall glomerulation
and submucosal petechial bleedings are observed.
Thirdly, there is a repetition of bladder hydrodis-
tension (a second hydrodistension is performed
to maximize mechanical disruption of sensitized
C-fibers and to further increase bladder capacity,
because sustained pressure may recruit additional
afferent fibers), via cystoscopy monitoring, perform-
ing the elevation of the bladder neck, maintenance
of a stable pressure of 80 cmH,O for 5 minutes, and
then measurement of bladder capacity. Lastly, by us-
ing the resectoscope and bipolar cautery, bladder
wall mucosal and submucosal tearing are fulgurat-
ed. Fulguration of visible mucosal tears is performed
to prevent persistent submucosal bleeding and
to remove potential nociceptive foci; this step is re-
served for patients with visible lesions and is not
performed routinely in all cases. Intravesical instil-
lation is then performed for 30-40 minutes utiliz-
ing a mixture of 20 mEq NaCHO,, 10 mg bupiva-
caine, 80 mg prednisolone, and 25,000 IU heparin
sulphate. The choice of prednisolone 80 mg is based

on prior studies of intravesical corticosteroid ther-
apy (range 40-100 mg) and our institutional ex-
perience; the dose is equivalent to approximately
1 mg/kg for an average adult, providing local anti-
inflammatory effect without significant system-
ic absorption. The same dose (80 mg) is used for
a pudendal nerve block to achieve perineural anti-
inflammatory action [15, 16]. The pudendal nerve
block is performed, usually bilaterally, under fluo-
roscopic guidance using the ischial spine as a land-
mark and palpating it transvaginally. A 22-gauge,
12-cm spinal needle is advanced beneath the ischial
spine toward the pudendal nerve, located under the
sacrospinous ligament, and 10 mg bupivacaine with
80 mg prednisolone was injected.

Statistical analysis

Statistical analyses were performed with Interna-
tional Business Machines Corporation Statistical
Product and Service Solutions (IBM SPSS) software
for Windows (version 25.0, IBM Corp, Armonk, NY,
USA). Descriptive statistics were used to present
the baseline characteristics of the study popula-
tion. Pertinent continuous variables were reported
as mean and standard deviation (SD), while ordinal
and categorical variables were reported as frequen-
cies and percentages. The normal distribution of
variables was assessed using the Kolmogorov-Smir-
nov test. Based on the results, continuous variables
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were analyzed with the Mann-Whitney U test
or the Kruskal-Wallis test, while the Chi-square
test was used to compare categorical variables.
The Friedman test for paired non-parametric vari-
ables was also used to compare the data obtained
at the baseline, and at 1 month and 6 months. Statis-
tical significance was considered for p-value <0.05.
Lastly, clinically relevant variables were selected
to perform multivariable linear regression model-
ling to identify independent predictors associated
with variation in preoperative and postoperative
one-month scores. Given the limited sample size
(n = 64), we employed a stepwise forward selection
procedure (entry criterion p <0.1, removal criterion
p >0.1) to obtain parsimonious models and reduce
the risk of overfitting. Collinearity was assessed
using the variance inflation factor (VIF), with VIF
values <5 considered acceptable.

Bioethical standards

This study was a retrospective review of anony-
mized clinical data collected during routine clini-
cal practice. According to institutional regulations,
formal approval by a Bioethics Committee/Institu-
tional Review Board was not required for this type
of retrospective study. Written informed consent for
the procedures and for the use of anonymized clini-
cal data and video recordings for research purposes
was obtained from all participants. The study was
conducted in accordance with the principles of the
Declaration of Helsinki.

RESULTS
Description of the study cohort

During the defined time, 64 patients underwent
bladder hydrodistension followed by a pudendal
nerve block. Descriptive characteristics of the study
population are reported in Table 1. Mean age at
procedure and at diagnosis were, respectively, 51.40
+14.43 years and 42.37 +=15.86 years. Regarding
symptoms, mean reported diurnal and nocturnal
frequencies were 13.86 =7.73 and 8.02 +£5.09, with
a reported mean routine VAS of 6.67 *1.74. Nota-
bly, 56.3% (n = 36) of patients reported a previous
hydrodistension, with an improvement of symp-
toms only in 25% (n = 16) of cases. Regarding cysto-
scopic findings (Table 2), 78.1% (n = 50) of patients
demonstrated glomerulations without evidence
of Hunner’s lesions. No patient in this cohort pre-
sented with classic Hunner’s lesions. Thus, our
study population comprised exclusively patients
with the non-Hunner’s phenotype of IC/BPS.

Procedural characteristics
Intraoperative data are reported in Table 2. Mean

basal bladder capacity under general anesthesia
was 389.45 +147.30 ml, which increased to 537.34

Table 1. Descriptive characteristics of patients involved

Characteristics of the study cohort Mean Standard deviation
Age at procedure (years) 51.40 14.436
Age at diagnosis (years) 42.37 15.859
Maternity 1.92 1.567
Nocturia 8.02 5.085
Diurnal Frequency 13.86 7.725
VAS Crisis 9.19 1.180
VAS Routine 6.67 1.737
Duration (months) 7.94 9.788

Frequency (n) Percentage (%)

Smoking 17 26.6
Bladder pain 61 95.3
Type of pain

Burning 25 39.1
Stubbing 25 39.1
Both 14 21.9
Painful urine desire 60 93.8
Constipation 41 64.1
Dyspareunia 36 56.3
Previous hydrodistension 36 56.3

Improvement of symptoms after

previous hydrodistension 16 2

VAS — Visual Analogue Scale

Table 2. Intraoperative characteristics of patients involved

Intraoperative variables Mean Standard deviation
Basal bladder capqcﬁy under 389.45 147299
general anaesthesia (ml)
Bladdelr capalmty after first 53734 182763
hydrodistension (ml)
Bladder capagty after second 628.91 228.752
hydrodistension (ml)
Du_rat'lon of first hydrodistension 1227 4441
(min)
Durahon of second hydrodistension 511 7183
(min)
Frequency (n) Percentage (%)

Glomerulation 50 78.1
Pudendal nerve block

Monoliteral 3 4.7

Bilateral 61 95.3
Intravesical instillation 58 90.6
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+182.76 ml and 628.91 +228.75 ml after a first and
a second hydrodistension, respectively. Intravesi-
cal instillations were performed in 90.6% (n = 58)
of cases, while pudendal nerve block was performed
bilaterally in 95.3% (n = 61) of cases, with only
n = 3 (4.7%) monoliteral blocks.

Symptoms improvement
Significant improvements were observed at 1 and

6 months. Overall scores greatly improved postop-
eratively, reaching their nadir at one month before

partially regressing to a plateau value at 6 months —
a pattern consistent with transient benefit. In par-
ticular, the mean preoperative ICSI total score
was 21.05 =2.27, decreasing to 8.89 *+3.88 at one
month and rising to 13.87 =5.42 at 6 months
postoperatively, whereas the mean preoperative
ICPI total score was 17.17 *2.53, decreasing to
7.16 =3.37 at one month and increasing to 11.02
+4.29 at 6 months (p <0.0001). VAS improved from
6.67 £1.74 to 3.09 £2.48 and 5.81 *2.97, respec-
tively (p <0.0001). A complete overview of the ob-
tained results is reported in Table 3.

Table 3. Results of hydrodistension plus pudendal nerve block evaluated through ICSI, ICPI, VAS, nocturia and diurnal frequen-

cy at baseline, 1 month and 6 months after treatment

Preoperative 1 month 6 months P-value

ICSI Q1 5.59 +0.706 2.28 +1.327 3.20 +1.605 <0.0001

ICSI Q2 5.33+1.070 2.11+1.183 3.59 +1.743 <0.0001

ISl Q3 5.17 #1.032 2.52+1.208 4.06 +1.531 <0.0001

ICSI Q4 4.95 +0.452 1.98 +1.105 3.02 +1.363 <0.0001

ICSI TOTAL 21.05 +2.271 8.89 +3.876 13.87 5.417 <0.0001

ICPI Q1 4.610.809 1.87+1.120 3.09 +1.455 <0.0001

ICPI Q2 4.22+1.188 1.89 +#1.129 2.87 +1.609 <0.0001

ICPI Q3 3.52 4#1.309 1.42 +0.752 1.69 +0.941 <0.0001

ICPI Q4 4.83 +0.380 1.97 +1.181 3.36 +1.429 <0.0001

ICPI TOTAL 17.17 +2.530 7.16 +3.372 11.02 +4.285 <0.0001

VAS 6.67 +1.737 3.09 +2.480 5.81+2.970 <0.0001

Nocturia 8.02 +5.085 3.02 +1.830 3.98 +2.579 <0.0001

Diurnal frequency 13.86+7.725 5.63 +2.327 7.45 +3.116 <0.0001

ICPI — Interstitial Cystitis Problem Index; ICSI — Interstitial Cystitis Symptom Index; VAS — Visual Analogue Scale
Table 4. Multiple linear regression analysis for predictors of treatment response at 1 month

Variables AICSI AICPI A VAS
B 95% Cl p B 95% Cl P B 95% Cl p

Age 0.052 From-0.021t00.125 0.157 0.030 From-0.034t00.094 0.353  0.040  From—0.006t0 0.086  0.088
Smoking . 1.024 . From —1.485 to 3.532 . 0.417 . 1.070 . From —1.126 to 3.265 . 0.333 . 1.556 . From —0.025 to 3.137 . 0.054
Diurnal frequency . -0.063 . From —0.200 to 0.075 . 0.365 . -0.125 . From —0.245 to -0.004 . 0.043 . -0.099 . From —0.186 to —0.012 . 0.026
Bladder pain 2231 From-6870102408 0339 -1385 From-5445t02.674 0497 1917 From-4.841t01006 0.194
VAS baseline 0088 From-0965t00789 0841 0040 From-0727t00807 0918 0382 From-0171t00.934 0172
;r;:’ious hydrodisten- 4359 From-2.582t01.924 0771 -1.030 From-3.001t00.941 0299 0064 From-1355t0 1484  0.928
ICSI baseline . 0.457 . From —0.124 to 1.038 . 0.121 . -0.156 . From —0.664 to 0.352 . 0.541 . -0.142 . From —0.508 to 0.224 . 0.441
ICPI baseline 0.322 From —0.194 t0 0.839 0.216 1.140 From 0.689 to 1.592 <0.001 0.380 From 0.054 to 0.705 0.023
Eaussgglagz‘?;ﬁ?padty -0.006 From-0.015t00.002 0132 -0.006 From-0.013t00.002 0139 -0.007 From-0.013t0-0.002 0.007
gff_'dDe[ncj)padw afer 5009 From0.002t00015 0011 0007  From0001t00013 0017 0006  From0.001t00.010 0010

B — Unstandardized coefficient; CI — Confidence interval; GA — general anaesthesia; HD — hydrodistension; ICPI — Interstitial Cystitis Problem Index; ICSI — Interstitial Cystitis

Symptom Index; VAS — Visual Analogue Scale
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Predictors of treatment response at one month

Multivariable linear regression models evaluating
associations between preoperative and intraopera-
tive variables and the one-month change in symp-
tom scores from baseline are presented in Table 4.

Only an increasing bladder capacity after the sec-
ond hydrodistension emerged as a significant pre-
dictor of ICSI improvement (B = 0.009; 95% CI:
0.002-0.015; p = 0.011). Regarding ICPI, greater
improvement was associated with increased post-
second hydrodistension bladder capacity (B = 0.007;
95% CI: 0.001-0.013; p = 0.017), higher diur-
nal frequency (B = —0.125; 95% CI: from —0.245
to —0.004; p = 0.043), and higher baseline ICPI
score (B = 1.140; 95% CI: 0.689-1.592; p <0.001).
Moreover, significant pain reduction (A VAS) was
predicted by higher diurnal urinary frequency
(B = -0.099; 95% CI: from -0.186 to -0.012;
p = 0.026), higher ICPI baselines scores (B = 0.380;
95% CI: 0.054-0.705; p = 0.023), lower baseline blad-
der capacity under general anesthesia (B= -0.007;
95% CI: from -0.013 to —-0.002; p = 0.007) and high-
er bladder capacity after second hydrodistension
(B = 0.006; 95% CI: 0.001-0.010; p = 0.010).

Complications and safety assessment

No intraoperative or postoperative complications
were recorded in any of the 64 patients. Specifically,
there were no cases of bladder perforation, signifi-
cant hematuria requiring transfusion or surgical
intervention, urinary tract infection within 30 days,
or post-procedural urinary retention beyond the im-
mediate recovery period. No complications related
to the pudendal nerve block were observed, includ-
ing bleeding at the injection site, pelvic hematoma,
local anesthetic systemic toxicity, or persistent
motor or sensory deficits in the perineal distribu-
tion. Using the Clavien-Dindo classification, no ad-
verse events of grade II or higher occurred; poten-
tial grade I events (e.g., transient mild discomfort
at the injection site) were not reported by any pa-
tient during follow-up. However, given the retro-
spective design, minor or self-limited complications
may be underreported.

DISCUSSION

A variety of medications and therapeutic approach-
es have been adopted for IC/BPS, reflecting the
absence of a durable, standardized treatment [8,
17]. Although bladder hydrodistension has dem-
onstrated benefit in a subset of patients, evidence
remains limited, and it is mostly seen as part of di-

agnostic or multimodal treatment [18]. Given the
increasing prevalence of IC/BPS, more effective
therapeutic approaches are needed [3]. In the pres-
ent study, we propose, in addition to bladder hy-
drodistension with a combination of saline solution
and an anti-inflammatory agent (prednisolone), a
synergistic approach combining intravesical instil-
lation, high intravesical hydrostatic pressure and
pudendal nerve block. Physiologically, bladder fill-
ing activates afferent Ad fibers of hypogastric and
pelvic nerves, promoting sympathetic-mediated
detrusor relaxation [19]. In IC/BPS, chronic in-
flammation sensitizes C-fibers, leading to hyperex-
citability with a reduced threshold and increased
sympathetic tone, which causes pain during normal
bladder distension. This process is associated with
amarked edema, vasodilation, proliferation of nerve
fibers, mast cells infiltration and increased expres-
sion of substance P — a major neurotransmitter
of C-fibers [20]. Hydrodistension improves pain
and urinary frequency in animal models by reduc-
ing C-fibers neurotransmission, although its effi-
cacy alone in humans has not shown a significant
therapeutic effect [21, 22]. Pudendal nerve block
with glucocorticosteroid is widely used for the di-
agnosis and management of chronic pelvic pain
and as regional anesthesia in gynecologic, obstet-
ric and anorectal procedures [23-25]. The pudendal
nerves arise from sacral roots S2-S4 and provide
motor and sensory innervation to the perineum,
external genitalia, anus, and external urethral
and anal sphincters [26]. Damage or overactivity
of these nerves can lead to visceral pelvic pain
and urinary dysfunction [27, 28]. The rationale
for combining hydrodistension with an anti-inflam-
matory agent and pudendal nerve block in IC/BPS
resides in the neurogenic inflammation and pel-
vic floor hypertonia associated with the condition,
which often correlate with chronic pelvic pain
and lower urinary tract symptoms [29]. Addition-
ally, a bidirectional neural cross-sensitization
of the bladder and colon could support the neuro-
genic etiology of IC/BPS and explain the overlap-
ping pain patterns with chronic pelvic pain [30, 31].
Few data are available regarding the use of puden-
dal nerve blocks in IC/BPS, as current evidence
is limited to small case series and extrapolation from
chronic pelvic pain literature. Kalava et al. [13]
performed the procedure in addition to superior
hypogastric plexus blocks in three cases, report-
ing improvement in pain, urinary symptoms, and
functionality. Another retrospective study by Patil
et al. [14], involving 84 patients, reported an im-
provement in pain after six weeks of weekly pu-
dendal nerve blocks, with a statistically significant
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difference in VAS scores pretreatment (6.23 +2.68)
and post-treatment (3.90 £2.63). Our findings are
consistent with this limited literature. Beyond pain
reduction assessed by VAS, the use of ICSI and
ICPI questionnaires allowed a more comprehensive
evaluation of symptom burden and quality-of-life
impact following the combined approach of hydro-
distension, intravesical instillations and pudendal
nerve block. The multi-step nature of our proto-
col warrants discussion regarding standardization
and reproducibility. Each component was selected
based on mechanistic rationale: 1) double hydro-
distension maximizes mechanical stretch-induced
desensitization of C-fibers and increases bladder
capacity, as sustained or repeated pressure may
enhance afferent modulation; 2) intravesical instil-
lation provides topical anti-inflammatory (prednis-
olone), anesthetic (bupivacaine), and mucosal pro-
tective (heparin) effects; 3) pudendal nerve block
targets pelvic floor hypertonia and visceral afferent
pathways. Bladder neck elevation, while unconven-
tional, is a maneuver to prevent reflux and main-
tain effective intravesical pressure. Fulguration
of mucosal tears is reserved for visible lesions and
is derived from the concept of removing irritable
foci, though its routine use remains unvalidated.
We acknowledge that this complex protocol may be
difficult to standardize across centers; a detailed
procedural schematic (Figure 1) is provided to en-
hance reproducibility. Walker et al. [32] evaluated
how lower bladder capacity while under anesthesia
was related to higher symptom scores and increased
urinary frequency, suggesting bladder -capacity
as a key factor in IC/BPS’ pathophysiology. Simi-
larly, in our cohort, greater bladder capacity after
the second hydrodistension predicted symptom im-
provement, underscoring its potential role in treat-
ment response. Patients with more severe baseline
problems, especially those with higher ICPI scores
and urinary frequency, experienced more substan-
tial benefits. This paradoxical association was also
described by Yu et al. [33], reporting how patients
with lower baseline capacity were often character-
ized by more severe mucosal or neurogenic involve-
ment, which may have made them more responsive
to the therapeutic intervention, potentially explain-
ing their greater symptomatic improvement after
treatment. No adverse events or complications
were reported, confirming the feasibility and safety
of the procedure. Nevertheless, several risks in-
herent to the procedure deserve explicit mention.
Bladder hydrodistension carries a risk of blad-
der perforation, mucosal laceration with bleed-
ing, and post-procedural dysuria or urinary tract
infection. Pudendal nerve block, while generally

safe when performed under fluoroscopic guidance,
may be associated with bleeding (especially in an-
ticoagulated patients), infection, local anesthetic
systemic toxicity, inadvertent intravascular or in-
traneural injection, and temporary motor weakness
of the pelvic floor or lower limb. In this series, none
of these events was documented. However, because
our retrospective chart review may not have cap-
tured all minor or transient adverse events, the
true incidence of grade I complications may be
underestimated. The observed partial regression
of symptoms at 6 months suggests that the thera-
peutic effect is predominantly short-term, similar
to the well-known transient benefit of bladder hy-
drodistension alone. Previous studies report im-
provement ranges from approximately 30-60%
at 1 month, but dropstolessthan 10-20% at 6 months
in many series providing bladder hydrodistension
alone [34, 35]. Accordingly, this temporal pattern
mirrors the trajectory observed in our cohort, de-
spite reporting greater load of improvement (e.g.
ICSI, ICPI and VAS scores), suggesting a poten-
tial additive and synergistic role of a combined
approach. Consistent with this observation, more
than an half of patients underwent prior bladder
hydrodistension with limited benefit, thus experi-
encing clinically meaningful improvement follow-
ing combined intervention.

This finding has important clinical implications.
First, the combined approach may be best suit-
ed as a “rescue” or intermittent therapy rather
than a one-time definitive treatment. Second, re-
peat procedures at regular intervals (e.g., every
6-12 months) or maintenance strategies such as pe-
riodic pudendal nerve blocks or self-administered
intravesical instillations could be considered to
prolong symptom control, although this hypothesis
requires prospective evaluation. Third, the opti-
mal timing for retreatment remains unknown and
should be addressed in future studies. Furthermore,
the waning effect at 6 months underscores that this
intervention, while promising, does not provide du-
rable remission for most patients. Clinicians should
counsel patients accordingly and consider sched-
uled repeat treatments or adjunctive therapies
to sustain improvement.

We must acknowledge several important limita-
tions. First and foremost, the retrospective, non-
comparative design with no control group (e.g., hy-
drodistension alone, nerve block alone, or a sham
procedure) is the major limitation of this study.
Without a control group, we cannot determine
whether the observed improvements are attrib-
utable to the combined intervention, to one of its
components, or to a placebo effect. Second, the in-
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tervention was heterogeneous: 90.6% of patients re-
ceived intravesical instillations and 95.3% received
pudendal nerve block, but not all patients received
all components, making it impossible to isolate the
additive or synergistic effects of each component or
to establish causal inference. Therefore, our results
should be interpreted as associations with improve-
ment rather than evidence of efficacy. Third, the lack
of long-term follow-up beyond 6 months limits our
understanding of durability. Fourth, the single-cen-
ter design and relatively small sample size may lim-
it generalizability. Fifth, our multivariable analysis
included up to 10 predictors with only 64 patients,
raising a potential risk of overfitting. Although
we performed stepwise variable selection and col-
linearity diagnostics (all VIFs <2.5), these ex-
ploratory results should be interpreted cautiously
and require validation in larger independent co-
horts. Sixth, our study included only female pa-
tients, limiting the generalizability to male IC/BPS
patients, although the lower prevalence of this con-
dition in men. Lastly, we did not systematically re-
cord prior treatments and patients were not strati-
fied by symptom phenotype — due to the limited
sample size. Despite these limitations, the observed
improvements are promising and warrant further
investigation in prospective, controlled trials.

Another important consideration in interpreting
our findings is the phenotypic composition of our
study cohort. All 64 patients demonstrated non-
Hunner’s IC/BPS, characterized by glomerulations
without classic Hunner’s lesions on cystoscopic ex-
amination. This distinction is clinically relevant,
as Hunner’s lesion IC and non-Hunner’s I1C/BPS
may respond differently to various therapeutic in-
terventions. Patients with Hunner’s lesions, for
instance, often show favorable responses to fulgu-
ration or laser coagulation, whereas non-Hunner’s
patients may derive greater benefit from hydro-
distension and neuromodulatory approaches such
as pudendal nerve block. Therefore, our findings
should be considered specifically applicable to the
non-Hunner’s IC/BPS population. Future studies
should prospectively stratify patients by phenotype
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to determine whether treatment responses differ
between these subgroups. Nevertheless, given the
major limitations described above, the promising re-
sults presented in this manuscript should be viewed
as hypothesis-generating. Further prospective stud-
ies with larger cohorts and control groups are need-
ed to validate the findings and explore the long-term
sustainability of the observed improvements and
to determine the optimal retreatment interval.

CONCLUSIONS

The combined approach of prolonged bladder hy-
drodistension, intravesical instillation and puden-
dal nerve block shows a short-term association
with improvement in symptoms and quality of life
in patients with non-Hunner’s IC/BPS. No major
complications were observed in this retrospective
series, but the absence of reported adverse events
should be interpreted cautiously, given the study
design. Given that our cohort consisted exclusive-
ly of patients with non-Hunner's IC/BPS, these
results are particularly relevant to this prevalent
phenotype. However, the partial regression of ben-
efit at 6 months indicates predominantly transient
efficacy, consistent with the known effects of hydro-
distension. Future research should focus on pro-
spective randomized trials to confirm short-term
benefit, to define the optimal retreatment interval,
and to explore maintenance strategies (e.g., repeat
nerve blocks, home instillations) that may extend
symptom control, while further research is war-
ranted to evaluate whether patients with Hunner's
lesions derive similar benefits from this combined
approach.
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