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acid (HA) instillation intravesically in patients with
IC/BPS may help to regenerate the GAG layer. 
Furthermore, it appears that HA inhibits mast cell
degranulation (3). After several weeks of weekly HA
administration in the bladder, a significant reduction in
symptoms was noted (1). Botulinum toxin-A, on the
other hand, is an effective, well-tolerated, and safe thera-
py option for patients with ICS/PBS. It aids in the relief of
pain and the treatment of bladder ulcers (3). The dura-
tion of botulinum toxin-A treatment is less than nine
months, and 88 percent of cases require repeating injec-
tion (2). IC/BPS has a significant impact on patients' psy-
chological well-being, including sleep disturbances, sad-
ness, anxiety, and a poor quality of life (4). The goal of
this study was to assess the improvement criteria and the
improvements in quality of life for women with refracto-
ry IC/BPS who received a combined intravesical injection
of Botulinum toxin-A with HA instillation. 

MATERIALS AND METHODS
Thirty-four adult women with refractory IC/BPS were
prospectively considered in this pilot trial between
January 2017 and January 2020. 

Inclusion criteria
Inclusion criteria were bothering urinary nocturia, fre-
quency, urgency and pelvic pain not responding to oral
medications for a period of 6 months or more.

Exclusion criteria
Exclusion conditions were: pregnancy, malignancy, radi-
ation cystitis, other urogenital diseases (e.g., congenital
anomalies, infection, or stones) and bleeding disorders. 
Gynecologic examination was done to exclude vaginal
infection, prolapse, menopausal changes and endometrio-
sis.

Randomization
The cases were evenly randomized (one to one random-
ization) into two groups, each with 17 women. BTX-A

Objectives: The aim of this study was to
assess changes in quality of life and pain

 alleviation in women with refractory Interstitial Cystitis/Painful
Bladder syndrome following a combined intravesical injection of
Botulinum Toxin-A and Hyaluronic Acid instillation versus
Hyaluronic acid instillation alone. 
Methods: Two groups of women with painful bladder
syndrome/interstitial cystitis were randomly divided (one to one
randomization). Intravesical injections of botulinum toxin-A and
intravesical Hyaluronic acid were given to Group (I). Only
Hyaluronic acid was instilled intravesically in Group II. Patients
were given voiding diaries, a visual analogue scale for pelvic
pain, the International Cystitis Symptom Index and Problem
Index, the Pelvic Pain Urgency/Frequency Patient Symptom
Scale, and the Patient Health Questionnaire-9 to assess the can-
didates' quality of life. The Student t-test and mean and standard
deviation were used in statistical analysis, with p 0.05 consid-
ered as significant (IBM SPSS statistics)
Results: Thirty-four women were included in this study. The pain
severity (VAS) of group (I) cases dropped dramatically from 8.5
± 1.5 at the start to 3.9 ± 2.4 after three months and 2.9 ± 2.1
after six months. Among group (II) cases, the pain score reduced
dramatically from 8.6 ± 1.3 to 5.8 ± 1.4 to 4.3 ± 2.6.
Conclusions: In patients with refractory Interstitial
Cystitis/Bladder Discomfort Syndrome, Botulinum Toxin-A
injection combined with Hyaluronic Acid instillation improves
pelvic pain and improves quality of life.

KEY WORDS: Painful Bladder Syndrome; Botulin toxin; 
Hyaluronic acid.

Submitted 5 November 2022; Accepted 19 November 2022   

INTRODUCTION
Interstitial Cystitis/Bladder Pain Syndrome (IC/BPS) is a
condition presenting pelvic pain and urinary storage
symptoms like as urgency and frequency that has no rec-
ognized cause (1). 
The injury or dysfunction of the urothelium's gly-
cosaminoglycan (GAG) layer caused by urine diffusion
hypothetically leads to sensory nerve activation, mast cell
stimulation, and bladder inflammation (2). Hyaluronic
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was given to group (I) in addition to HA,
while group (II) received only HA. 

Procedures
Routine laboratory testing and an abdominal-
pelvic ultrasonography were performed on all
women. To rule out any pathology, a cys-
toscopy with hydrodistension (using semi-
rigid cystoscopy at a pressure of 80 to 100 cm
H2O for 1 to 2 minutes and up to 2 times)
was performed at least one month prior to
enrolment. Bladder biopsies for suspected
bladder granulations were performed in 11
instances. Group (I) received a sub mucosal
intravesical injection of 200 units of botulinum
toxin-A (BTX-A) in 20 locations of the super-
ficial bladder muscles, including the trigone
under spinal anesthesia. Intravesical instilla-
tion of 40 mg/50 ml of Hyaluronic acid was
done every two weeks in all patients (groups
I&II) for a total of twelve sessions. The HA
was administered to group (I) two weeks fol-
lowing the BTX-A injection. After two weeks
of HA implantation, patients were examined
for any negative effects. Before and after 3 and
6 months of treatment, all patients completed voiding
diaries for four days, the International Cystitis Symptom
Index and Problem Index (ICSI & ICPI), the Pelvic Pain
Urgency/Frequency Patient Symptom Scale (PUF), pelvic
pain on a visual analogue scale (0-10 VAS), and the can-
didates' quality of life (PHQ-9).

Ethical approval
Ethical approval was obtained from our local university
ethical committee before enrollment (187/12/2016).
Informed consent was obtained from the patients before
enrollment with full knowledge of risks and benefits of
the study. 

Statistics
The Student t-test and mean and standard deviation were
used in statistical analysis, with p 0.05
considered significant (IBM SPSS sta-
tistics).

RESULTS
The survey was completed by 34
women, ranging in age from 37 to 63.
Inflammatory and mast cell infiltration
were seen in bladder samples of 11
patients. All patients completed the
questionnaires before therapy, three
months after treatment, and six
months later. Treatment resulted in
significant improvements in both
groups as compared to pretreatment
values (Table 1). The improvement in
group (I) was greater than the
improvement in group (II) (Table 1).
The pain severity (VAS) of group (I)
patients dropped dramatically from

8.5 ± 1.5 (pretreatment) to 3.9 ± 2.4 after 3 months and
to 2.9 ± 2.1 after 6 months. Also, in group (II) patients,
pain score (VAS) improved from 8.6 ± 1.9 (pretreatment)
to 5.8 ± 1.4 at 3 months and to 4.3 ± 2.6 at 6 months.
Furthermore, at 3 months (p = 0.041) and 6 months (p =
0.022), there was a substantial pain improvement (VAS)
in group (I) cases (BTX-A+ HA) compared to group (II)
women (Figure 1).
In group (I) women, their quality of life changed dramat-
ically from 9.7 ± 2.3 (before treatment) to 6.9 ± 1.9 (3
months) and to 5.7 ± 1.5 after 6 months. PHQ-9 scores
for group (II) patients changed from 9.8 ± 2.06 to 8.2 ±
1.8 and 7.9 ± 1.9 at 3 months and 6 months respective-
ly. Patients in group (I) had a much higher quality of life
than patients in group (II) (Figure 2).

Table 1. 
Reported data of the candidates of both groups: 
pre-treatment, at 3 months visit and 6 months post-treatment.

Pre-treatment 3 months 6 months P-value P-value
post-treatment post-treatment pre/6-months Gp I/II 6 months

post-treatment post-treatment

VAS (Gp I) 8.5 ± 1.5 3.9 ± 2.4 2.9 ± 2.1 0.009 0.022

VAS (Gp II) 8.6 ± 1.3 5.8 ± 1.4 4.2 ± 2.6 0.032

VV (Gp I) 150.9 ± 26.4 185.6 ± 27.1 188.1 ± 39.9 0.002 0.019

VV (Gp II) 149.9 ± 27.9 162.8 ± 24.04 177.8 ± 26.5 0.033

Freq. (Gp I) 16.05 ± 2.4 11.7 ± 2.2 10.4 ± 1.3 0.0002 0.001

Freq. (Gp II) 15.4 ± 2.5 12.9 ± 2.1 12.3 ± 2.02 0.010

ICSI (Gp I) 15.4 ± 3.4 10.5 ± 2.6 7.41 ± 2.2 0.0007 0.0008

ICSI (Gp II) 15.7 ± 3.3 12.5 ± 2.9 11.1 ± 2.9 0.012

ICPI (Gp I) 13.1 ± 2.7 7.8 ± 2.01 6.2 ± 2.03 0.007 0.009

ICPI (Gp II) 13.5 ± 2.5 9.5 ± 2.06 8.6 ± 1.8 0.036

PUF (Gp I) 20.4 ± 3.1 13.8 ± 3.00 11.9 ± 2.6 0.0004 0.001

PUF (Gp II) 20.1 ± 3.4 16.8 ± 2.6 15.7 ± 3.06 0.001

PHQ (Gp I) 9.7 ± 2.8 6.9 ± 1.9 5.7 ± 1.5 0.0007 0.0005

PHQ (GP II) 9.8 ± 2.06 8.2 ± 1.8 7.9 ± 1.9 0.020

ICSI: Interstitial cystitis symptom index; ICPI: Interstitial cystitis problem index; PHQ-9: Patient health questionnaire-9; 
PUF: Urgency/frequency patient symptom scale; VAS: Visual analogue scale; VV: Voiding volume.

Figure 1. 
Visual analogue scale in both groups.
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DISCUSSION
PBS/IC (painful bladder syndrome/interstitial cystitis) is a
disorder characterized by supra-pubic and/or bladder
pain associated with bladder filling, as well as urine fre-
quency and urgency, which has a significant impact on
quality of life (2, 5). Women are nine times more affect-
ed than men. Because the actual etiology is complex and
multifactorial, no consistent treatment method exists (6).
Infection, autoimmunity, defective urothelium, mast cell
activation, neural inflammation, and other causes have all
been suggested (7). The disruption of the glycosaminogly-
can (GAG) layer, which covers the bladder epithelium
and acts as an impermeable barrier to solutes, may play a
key role in PBS/IC pathogenesis (8). Hydrated hyaluron-
ic acid, heparin sulphate, dermatan sulphate, chondroitin
sulphate, and keratin sulphate make up the GAG layer
(9). Interstitial cystitis/bladder pain syndrome is linked to
unfavorable cognitive, behavioral, and sexual outcomes,
as well as bothersome urine symptoms (2). To address
lower urinary tract symptoms, a variety of oral medica-
tions have been tried, including pentosan polysulfate sodi-
um (PPS), tricyclic antidepressants, and anti-muscarinics.
Intravesical therapy is commonly utilized as a second-line
treatment for individuals who do not react to oral med-
ication (3). Many studies looked at the effectiveness of
HA or BTX-A alone, in conjunction with other medicines,
or in combination with other techniques such hydrodis-
tension. The results of adding BTX-A to HA versus HA
alone were compared in this study. In patients with
refractory IC/PBS, we got a better response when we com-
bined the two medicines. BTX-A has been used to treat
persistent pelvic pain, and preliminary results indicate
that it is a safe therapeutic option with no severe side
effects (10). Intravesical HA was examined in women
with refractory interstitial cystitis by Hung et al. (1) in a
prospective, multicenter study. After treatment, pain
ICSI, VAS, and ICPI scores improved significantly in 103
individuals. However, patients' bladder discomfort and
storage symptoms improved at various speeds (74 per-
cent vs. 48 percent; respectively). Lower pain score and

decreased bladder capacity were the
characteristics that adversely affected
treatment results, according to repeated
statistical studies. In their randomized
trial, Kuo et al. (11) enrolled 67 patients
with refractory IC/PBS. In patients with
refractory IC/PBS, they found that
intravesical injections of BTX-A fol-
lowed by HD had superior clinical
results than HD alone. Later, Kuo et al.
(12) In patients with IC/BPS, intravesi-
cal injections of BTX-A improved blad-
der pain symptoms. Gao and Liao (10)
studied the efficacy of an intravesical
injection of 100 U Chinese BTX-A fol-
lowed by cystoscopic hydrodistension
under general anesthesia in 124 women
with IC/BPS. They concluded that
intravesical injections of Chinese BTX-A
were a safe and effective treatment for
IC/BPS patients. Furthermore, Smith et

al. (13) found that BTX-A had an anti-nociceptive impact
on the bladder, improving both symptoms and urody-
namics. Akiyama et al. (14) randomized 34 patients with
refractory IC/BPS into two groups: group A received
immediate BTX-A injections and group B received BTX-A
injections one month later. They concluded that BTX-A
injection could be an alternate treatment for refractory
IC/BPS patients. 
Furthermore, Shim et al. (15) demonstrated that BTX-A
injection is more effective for IC/BPS pain control than
placebo, with no differences in adverse effects. Pinto et al.
(16) also concluded that trigonal BTX-A injection is a safe
treatment for refractory BPS/IC. According to Kim et al.
(17), the VAS score, mean changes in the PUF, ICSI, and
ICPI all decreased significantly after 4 weeks of intravesi-
cal HA instillation. Furthermore, Akbay et al. (18) found
that intravesical hyaluronic acid instillation alleviated
symptoms in IC/BPS patients on a short-term follow-up.
Lai et al. (4) compared four weekly 40 mg hyaluronic acid
intravesical instillations followed by five monthly instilla-
tions to 12 intravesical instillations every two weeks.
There was no significant difference between the two
groups in terms of symptom scores or the Quality-of-Life
Index. Furthermore, according to the findings of Peng et
al. (19), enhanced first desire to void and maximum cys-
tometric capacity are linked to improved urinary symp-
toms after HA treatment. Cervigni et al. (20) also looked at
the efficacy of HA and chondroitin sulphate (CS) intravesi-
cal instillations in individuals with refractory PBS/IC. Pain
and urine symptoms such as urgency (p = 0.005), fre-
quency (p = 0.045), and pain (p = 0.001) improved sig-
nificantly. In their meta-analysis, Pyo and Cho (21) found
that intravesical HA and HA/CS instillation improved pain
symptoms and quality of life in patients with IC/BPS. In
individuals with IC/BPS, Liang et al. (22) found that pain
and urine symptoms may improve after 6 months of
intravesical HA therapy. There were no significant changes
in the psychological and sexual functioning ratings at the
time. Lv and colleagues (23), in women with refractory
severe PBS/IC, demonstrated that intravenous instillation
of HA and AL resulted in immediate and long-term allevi-

Figure 2. 
Health related quality of life in both groups.
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ation of symptoms. Hyaluronic acid intravesical instilla-
tion was successful in reducing the degree of pain in
women with refractory PBS/IC in the current pilot trial.
Botulinum Toxin-A added to Hyaluronic acid resulted in
much higher quality of life and pain reduction than
Hyaluronic acid alone. This is the only publication that we
are aware of that discussing the advantages of combining
HA with BTX-A injection for the treatment of IC/BPS.

Limitations to the study
A longer follow-up and larger number of patients should
be considered in the upcoming studies. 

CONCLUSIONS
In patients with refractory Interstitial Cystitis/Bladder
Discomfort Syndrome, Botulinum Toxin-A injection com-
bined with Hyaluronic Acid instillation improves pelvic
pain and improves quality of life.
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