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ABSTRACT

Interstitial cystitis/painful bladder syndrome (IC/PBS) is a debili-
tating chronic disease of unknown etiology characterized by urgency
frequency and suprapubic pain at full bladder. Various therapy op-
tions including oral pentosan polysulphate, cyclosporine A, amitriptyline,
and intravesical heparin, hyaluronic acid, bacilli Calmette Guerin,
resiniferatoxin have not demonstrated long-term effects. Intravesical
injection of botulinum toxin A (BoNT-A) has been introduced to treat
IC/PBS although its use in lower urinary tract dysfunction remains
unlicensed. Small scale studies suggested the short term efficacy of a
single injection of BoNT-A seemed promising with acceptable adverse
events. However, the long term effects of repeated BoNT-A injection
need to be elucidated. In addition, the method of administration (i.e.
dose, volume and site of injection) still requires further determination.
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INTERSTITIAL CYSTITIS/PAINFUL BLADDER SYNDROME

Interstitial cystitis/painful bladder syndrome (IC/PBS) is a debili-
tating chronic disease of unknown etiology characterized by urgency
frequency and suprapubic pain at full bladder. Current treatments are
usually unsuccessful in completely eradicating bladder pain and in-
creasing bladder capacity [1]. Intravesical resiniferatoxin was once
considered effective but this was not shown in a large-scaled, multiple
center trial [2]. Other intravesical therapies such as hyaluronic acid,
bacilli Calmette Guerin, and oral medications with pentosan polysul-
phate, cyclosporine A, and amitriptyline have not demonstrated long-
term effectiveness [3-6]. Bladder hydrodistention is still the most popular
treatment for IC/PBS refractory to conventional treatment. However,
the effective duration of hydrodistention is usually short and repeated
hydrodistention or conversion to other treatments is necessary.

The unreliable effective therapy for IC/PBS is possibly a result of
poorly understood pathophysiology. One of the most common find-
ings in bladder mucosal biopsies from IC/PBS patients is denudation
or thinning of the bladder epithelium, suggesting altered regulation of
urothelial homeostasis. Other bladder abnormalities include increased
nerve fiber density and inflammatory cell infiltration. Although investi-
gations have been enthusiastically perfomed, the etiology of IC/PBS
remains unknown. A recent Interstitial Cystitis Data Base study noted
that loss of epithelial integrity is a predominant histopathologic finding.
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The epithelial damage may precede the other histopathologic findings
in the bladder wall. The suburothelial space immediately below the
basal lamina is well supplied with sensory nerves which transmit the
sensation of bladder fullness and response to bladder inflammation
[7.,8]. A local inflammatory process might be induced through the af-
ferent and efferent nerves in the suburothelial interstitial cellular net-
work which integrate the transmission of signals from the urothelium to
the detrusor muscles in the bladder wall [9].

In a rat chemical cystitis model, a detrusor injection of botulinum
toxin type A (BoNT-A) increased bladder capacity and compliance
[10]. In other basic research, BoNT-A inhibited release of acetyl choline,
norepinephrine, nerve growth factor, adenosine-5'-triphosphate, sub-
stance P and calcitonin gene-related peptide from the nerve fibers
and urothelium [11-14]. Moreover, in a recent study using a cyclophos-
phamide induced cystitis model, Chuang et al demonstrated that in-
travesical BoNT-A administration could inhibit cyclooxygenase 2, and
EP4 expression and suppress bladder hyperactivity in rats [15]. In clini-
cal experiments, BoNT-A has been shown to reduce detrusor over-
activity, impair bladder sensation, and decrease visceral pain in chronic
inflammatory diseases [16-18]. These results suggest that BoNT-A treat-
ment can modulate sensory and motor transmission, as well as reduce
bladder inflammatory conditions. In this regard, inhibition of
neuroplasticity of the sensory fibers in the suburothelial space by in-
travesical BoNT-A injections might have good therapeutic targeting
for pain and sensory urgency in patients with IC/PBS [19].

BOTULINUM TOXIN FOR TREATMENT OF LOWER URINARY
TRACT DISEASE

In 1988, Dysktra et al first published on the use of BoNT-A, in-
jected into the external urinary sphincter, to treat detrusor sphincter
dyssynergia in patients with spinal cord injury [20]. This was followed
by Schurch et al using local injections of BoNT-A to treat neurogenic
detrusor overactivity [21]. The applications list for lower urinary tract
dysfunction (LUTD) has since increased to include idiopathic detrusor
overactivity [22], bladder outflow obstruction [23], and IC/PBS [24].

Botulinum toxin (BoNT) use for LUTD remains unlicensed. There
are seven serotypes of the toxin, BoNT-A to BoNT-G, with BoNT-A the
most commonly used. The toxins disrupt different parts of the soluble
N-ethylmaleimide-sensitive factor attachment protein receptor complex,
with BoNT-A acting against synaptosomal-associated protein-molecular
weight 25 kDa (SNAP-25) [25]. Because SNAP-25 is necessary for fu-
sion of neurotransmitter-filled vesicles with the plasma membrane and
their release during exocytosis, its cleavage by BoNT-A causes a highly
specific neuromuscular blockade of vesicular acetylcholine release at
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somatic and autonomic presynaptic nerve terminals [25]. Previously,
internalisation of the neurotoxic component of BoNT-A has been
achieved due to binding of the toxin to its specific receptor protein,
synaptic vesicle protein 2 (SV2), in the presynaptic nerve terminals
[25,26]. Both SNAP-25 and SV2 have been identified on nerve fibres in
both the detrusor and suburothelium of human bladders [26,27]. The
action of BoNT-A is not permanent because neuronal death does not
occur and eventually the toxin is inactivated and removed.

BoNT-A was the first licensed serotype in clinical use under the
trade name Botox (Allergan Pharmaceuticals, Irvine, CA, USA),
however, other brands also exist , including Dysport (Ipsen Biopharm
Ltd, Slough, UK), Xeomin (Merz Pharmaceuticals UK Ltd, Herts, UK),
Prosigne (Lanzhou Biological Products, Lanzhou, China), and PurTox
(Mentor Corporation, Madison, WI, USA). The different companies
manufacturing BoNT-A have different isolation, extraction, purification,
and formulation processes, and therefore different fragments of BONT
are isolated. Although the BoNT-A products are of the same serotype,
their dose, efficacy, duration of effect, and safety profile are different
enough for them not to be considered generic equivalents [28]. There
are no randomised studies directly comparing the different agents for
dose, efficacy, and safety for different indications. Consequently, it
can be problematic to assume a direct dose correlation. However, it
was said 1 U of Botox has been shown, in small studies, to be approxi-
mately similar in terms of efficacy to 3-5 U of Dysport [27,29,30], 1 U of
Xeomin [31], and 1 U of Prosigne [32]. No BoNT preparations are li-
censed for use for any urologic application; therefore, it is essential
that patients are informed of the correct evidence and risks prior to
being given a specific BONT preparation.

New terminology has been approved for different BoNT-A
preparations. Botox is called onabotulinumtoxinA, Dysport is called
abobotulinumtoxinA, and Xeomin is called incobotulinumtoxinA. The
changes in the established drug names, enforced by the US Food and
Drug Administration, were made to reinforce individual potencies, pre-
vent drug errors, and to prevent interchangeability of products. At
present, only onabotulinumtoxinA has been used for treatment of IC/
PBS. We will try to assess the reported efficacy of onabotulinumtoxinA
for the treatment of IC/PBS in adults and to document the reported
details on the administration and adverse events of onabotulinumtoxinA.

BOTULINUM TOXIN FOR TREATMENT OF INTERSTITIAL
CYSTITIS/PAINFUL BLADDER SYNDROME

Assessment of results

Data were compiled into high-level data (level 1 and 2) and lower-
level data (level 3). The levels of evidence chosen were those applied
by the European Association of Urology [33]. Level 1 studies included
randomised controlled studies, and level 2 studies included well-de-
signed quasi-experimental studies. Level 3 studies included nonexperi-
mental, comparative, and correlation studies. The most commonly re-
ported outcome parameters, administration details, and adverse events
from all of the studies were summarised and presented, giving due
preference to high-level studies.

Statistical analysis

Where possible, the individual study data were converted in to a
"percentage change" format so that they would be comparable be-
tween studies. This was done by subtracting the baseline (pretreatment)
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value from the posttreatment value and dividing by the baseline value
by 100. The mean and the standard error of the mean were calculated
for each parameter for the studies reporting on onabotulinumtoxinA at
different doses. Conclusion statements were provided from the col-
lected literature regarding the strength of the available evidence for
both preparations of BoONT-A.

Efficacy of BONT-A in IC/PBS

Pilot studies reporting the efficacy of BoNT-A for treating IC/PBS
since 2004 have revealed controversial results [34-36]. However, most
recent studies support the effects of BoNT-A in patients with chronic
IC/PBS (Table 1) [36-44]. All nine articles mentioned in Table 1 report-
ing the use of BoNT-A for PBS/IC utilised onabotulinumtoxinA. Of these,
one study was level 1 and two were level 2. One of the level 2 studies
compared 100 U or 200 U onabotulinumtoxinA with hydrodistension
versus hydrodistension alone [38]. At 3 months, there was a significant
decrease in symptom indices, symptoms recorded in a bladder diary,
and urodynamic parameters with onabotulinumtoxinA compared with
hydrodistension alone. The other level 2 study showed more improve-
ment in frequency, nocturia, and global IC score with 300 U of onabo-
tulinumtoxinA compared with instillation of bacillus Calmette-Guerin.
The level 1 study reported on quality of life (QoL) outcomes utilising
the Chronic Prostatitis Symptom Index (female modification) and Ameri-
can Urological Association indices as well as graded chronic pain and
perceived stress scales and the visual analogue scale (VAS); outcomes
were not found to be significantly different from a placebo [37]. The
authors emphasized that adjustment of the administrated dose, dilu-
tion method and injection site may may need further refinement. In
Table 2, we combined all data describing onabotulinumtoxinA
injections.

Administration: technique, site, and volume of injection for
IC/PBS

Different injection depths (i.e. superficial muscle versus subu-
rothelial) and various injection sites (whole bladder, trigonal or
periurethral) have been reported for application of BoONT-A. The ration-
ales for different injection methods are listed in Table 3. All nine stud-
ies in Table 1 used suburothelial injections for the treatment of IC/PBS.
Of these, four included the trigone and one injected around the blad-
der neck. The volume varied from 2 mL to 30 mL in 10-40 injection
sites. The method of administration clearly requires further study.

Adverse events in IC/PBS

Gottsch et al injected 50 U of onabotulinumtoxinA in to the blad-
der neck and found no systemic or local complications [37]. In contrast,
Kuo and Chancellor reported 2 of 15 patients had haematuria, 7 had
dysuria, and 5 with a large post-void residual urine (PVR) after receiv-
ing 200 U of onabotulinumtoxinA [38]. It must also be noted that pa-
tients received hydrodistension with onabotulinumtoxinA, but the inci-
dence of haematuria and large PVR was 0%, and 4% developed dy-
suria after hydrodistension alone.

Long-term efficacy

Although BoNT-A injection seems promising in treating symptoms
of IC, long term results have not shown successful outcomes. Gian-
nantoni et al reported a one-year follow-up of 15 IC/PBS patients re-
ceiving BoNT-A injection therapy [40]. Thirteen of these patients
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Table 1. Datafor the Use of Botulinum Toxin A in Interstitial Cystitis/Painful Bladder Syndrome

Functional
Preparation; No. of injection Daytime frequency, Nocturia, } MCC, VAS, QoL,
Study n Follow-up dose sites; volume %A %A bl addero /Ezpa:l . %A %A %A LOE
Gottsch 9 3mo Botox; 50 U 2mL - - - - - CPSI-F: -11 1
et al [36]
11 Placebo - - - - - - CPSI-F: -4 -
Kuo and 15 3mo Botox and 40; 20 mL -34 -51 40 62 -55 - 2
Chancellor [37] hydrodistension;
200 U
29 Botox and - -25 -24 17 26 -39 - -
hydrodistension;
100 U
23 Hydrodistension - -14 -5 9 4 -18 - -
El-Bahnasy 16 22 wk BCG - -31 -54 - - - GICS: -71 2
et al [38]
16 23 wk Botox; 300 U - -68 -100 - - - GICS: -92 -
Giannantoni 14 1mo Botox; 200 U 20; 20 mL -41 -53 - 37 -38 - 3
et al [35]
Giannantoni 15 1mo Botox; 200 U 20; 20 mL -48 -67 - 41 -35 - 3
et al [39]
Giannantoni 13 1mo Botox; 200 U 20; 20 mL -50 -75 - 32 -36 - 3
et a [40]
Giannantoni 14 3mo Botox; 200 U 20 mL -56 -74 - 90 -46 SF-36, 3
et al [41] HAM-A,
HAM-D
Pinto et al [42] 26 1mo Botox; 100 U 10; 10 mL -52 -51 - 130 -64 - 3
Ramsay et al [43] 11 6 wk Botox; 200-300 U 20-30; - - - 29 - BFLUTY 3
20-30 mL KHQ

BCG=bacillus Calmette-Guerin; CPSI-F=Chronic Prostatitis Symptom Index (female modification); GICS=Global Interstitial Cystitis Score; HAM-A=Hamilton
Anxiety Rating Scale; HAM-D=Hamilton Depression Rating Scale; KHQ=King's Health Questionnaire; L OE=level of evidence; M CC=maximum cystometric capacity;
QoL=quality of life; VAS=visua analogue scale

Table 2. Outcomes of All Studies of OnabotulinumtoxinA for the Treatment of Interstitial Cystitis/Painful Bladder Syndrome

. ) No. of studies; Daytime frequency, Nocturia, MCC, VAS,
Evidence Levelsof evidence ;) of patients %A (SEM) %A (SEM) %A (SEM) %A (SEM)
OnabotulinumtoxinA land2 3; 69 -42 (5) -58 (13) 44 (18) -47 (8)
OnabotulinumtoxinA All 9; 162 -53(3) -70 (6) 60 (18) -44 (6)

MCC=mean cystometric capacity; SEM=standard error of the mean; VAS=visual analogue scale

(86.6%) reported subjective improvement at the 1 and 3-month follow- Table3. Different Injection Depths and Sites of BONT-A and Their Rationale
ups. At 5 months, the beneficial effects persisted in 26.6% of cases, for Trestment of Interstitial Cystitis/Painful Bladder Syndrome
but frequency, noctgﬂa and the pain VAS had increased. At 12 months, Depths or sites Rationales
pain had recurred in all patients. Kuo et al demonstrated long term
results with repeated BoNT-A injections every six months in 71 pa- Superficial muscle  Blockade of muscle contractility
tients with refractory IC/PBS for up to 4 injections [45]. Among them, Suburothelial Blockade of afferent nerve and muscle contractility
71,49, 32 and 19 patients completed one, two, three and four intrave- Whole bladder Blockade of afferent nerve and muscle contractility

) o ) . Trigona Mostly blockade of afferent nerve without interference
sical BoNT-A injections, respectively. As the number of treatments in- L

) of muscle contractility

creased from one to four, the IC/PBS symptom score, pain VAS and Periurethral Blockade of urethral afferent signal that perpetuate the
daytime frequency significantly decreased. When the BoNT-A injec- detrusor reflex

tion was repeated up to four times, functional bladder capacity, vol-
ume at full sensation and cystometric bladder capacity significantly
increased. In addition, a successful result (change of Global Response
Assessment scores =2) at 6 months after the first, second, third and
fourth BoNT-A injection was reported in 24 (44%), 15 (44%), 9 (53%)
and 7 (54%) patients. The overall incidences of adverse effects includ-
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ing urinary tract infection, dysuria, intermittent catheterization, acute
urine retention and hematuria during the first, second, third and fourth
treatments were 28%, 29%, 45% and 32%, respectively.

CONCLUSIONS

In comparison with studies of BoNT-A for treatment of other LUTD,

the studies of this drug for treatment of IC/PBS were relatively fewer,
smaller scaled, and lower evidence-based level. Intravesical injection
(with or without trigone involvement) of BoNT-A seems effective in re-
ducing daily frequency, nocturia, and pain VAS, and improving func-
tional bladder capacity, maximum cystometric capacity and QoL in
IC/PBS patients in the short term. The long term efficacy of repeated
BoNT-A for treatment of IC/PBS and the optimal administration method
require further confirmation.

REFERENCES

10.

11.

12.

13.

. Hanno PM, Sant GR: Clinical highlights of the National Institute of

Diabetes and Digestive and Kidney Diseases/Interstitial Cystitis As-
sociation scientific conference on interstitial cystitis. Urology 2001;
57(6 Suppl 1):2-6.

. Payne CK, Mosbaugh PG, Forrest JB, et al: Intravesical resinifera-

toxin for the treatment of interstitial cystitis: A randomized, double-
blind, placebo controlled trial. J Urol 2005; 173:1590-1594.

. Nickel JC, Barkin J, Forrest J, et al: Randomized, double-blind, dose-

ranging study of pentosan polysulfate sodium for interstitial cystitis.
Urology 2005; 65:654-658.

. Sant GR, Propert KJ, Hanno PM, et al: A pilot clinical trial of oral

pentosan polysulphate and oral hydroxyzine in patients with inter-
stitial cystitis. J Urol 2003; 170:810-815.

. Hanno PM, Buehler J, Wein AJ: Use of amitriptyline in the treat-

ment of interstitial cystitis. J Urol 1989; 141:846-848.

. Sairanen J, Forsell T, Ruutu M: Long-term outcome of patients with

interstitial cystitis treated with low dose cyclosporine A. J Urol 2005;
171:2138-2141.

. Brady CM, Apostolidis A, Harper M, et al: Parallel changes in blad-

der suburothelial vanilloid receptor TRPV1 and pan-neuronal marker
PGP9.5 immunoreactivity in patients with neurogenic detrusor
overactivity after intravesical resiniferatoxin treatment. BJU Int 2004;
93:770-776.

. Cockayne DA, Hamilton SG, Zhu QM, et al: Urinary bladder

hyporeflexia and reduced pain-related behaviour in P2X3-deficient
mice. Nature 2000; 407:1011-1015.

. Beltinger J, McKaig BC, Makh S, Stack WA, Hawkey CJ, Mahida

YR: Human colonic sub-epithelial myofibroblasts modulate trane-
pithelial resistance and secretory response. Am J Physiol 1999; 277:
C271-C279.

Cayan S, Coskun B, Bozlu M, Acar D, Akbay E, Ulusoy E: Botuli-
num toxin type A may improve bladder function in a rat chemical
cystitis model. Urol Res 2003; 30:399-404.

Rapp DE, Turk KW, Bales GT, Cook SP: Botulinum toxin type a
inhibits calcitonin gene-related peptide release from isolated rat
bladder. J Urol 2006; 175:1138-1142.

Chuang YC, Yoshimura N, Huang CC, Chiang PH, Chancellor MB:
Intravesical botulinum toxin A administration produces analgesia
against acetic acid induced bladder pain response in rats. J Urol
2004; 172:1529-1532.

Giannantoni A, Di Stasi SM, Nardicchi V, et al: Botulinum-A toxin
injections into the detrusor muscle decrease nerve growth factor
bladder tissue levels in patients with neurogenic detrusor overactivity.
J Urol 2006; 175:2341-2344.

98

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

. Khera M, Somogyi GT, Kiss S, Boone TB, Smith CP: Botulinum

toxin A inhibits ATP release from bladder urothelium after chronic
spinal cord injury. Neurochem Int 2004; 45:987-993.

Chuang YC, Yoshimura N, Huang CC, Wu M, Chiang PH, Chancel-
lor MB: Intravesical botulinum toxin A administration inhibits COX-2
and EP4 expression and suppresses bladder hyperactivity in cyclo-
phosphamide-induced cystitis in rats. Eur Urol 2009; 56:159-166.
Smith CP, Radziszewski P, Borkowski A, Somogyi GT, Boone TB,
Chancellor MB: Botulinum toxin A has antinociceptive effects in treat-
ing interstitial cystitis. Urology 2004; 64:871-875.

Kuo HC: Clinical effects of suburothelial injection of botulinum A
toxin on patients with nonneurogenic detrusor overactivity refrac-
tory to anticholinergics. Urology 2005; 66:94-98.

Cui M, Aoki KR: Botulinum toxin type A (BTX-A) reduces inflamma-
tory pain in the rat formalin model. Cephalalgia 2000; 20:414-418.
Steers WD, Tuttle JB: Mechanisms of disease: The role of nerve
growth factor in the pathophysiology of bladder disorders. Nat Clin
Pract Urol 2006; 3:101-110.

Dykstra DD, Sidi AA, Scott AB, Pagel JM, Goldish GD: Effects of
botulinum A toxin on detrusor-sphincter dyssynergia in spinal cord
injury patients. J Urol 1988; 139:919-922.

Schurch B, Schmid DM, Stohrer M: Treatment of neurogenic incon-
tinence with botulinum toxin A. N Engl J Med 2000; 342:665.

Kuo HC: Urodynamic evidence of effectiveness of botulinum A toxin
injection in treatment of detrusor overactivity refractory to anticho-
linergic agents. Urology 2004; 63:868-872.

Maria G, Brisinda G, Civello IM, Bentivoglio AR, Sganga G, Albanese
A: Relief by botulinum toxin of voiding dysfunction due to benign
prostatic hyperplasia: Results of a randomized, placebo-controlled
study. Urology 2003; 62:259-264.

Smith CP, Radziszewski P, Borkowski A, Somogyi GT, Boone TB,
Chancellor MB: Botulinum toxin a has antinociceptive effects in treat-
ing interstitial cystitis. Urology 2004; 64:871-875.

Montecucco C, Molgo J: Botulinal neurotoxins: Revival of an old
killer. Curr Opin Pharmacol 2005; 5:274-279.

Coelho A, Dinis P, Pinto R, et al: Distribution of the high-affinity
binding site and intracellular target of botulinum toxin type A in the
human bladder. Eur Urol 2010; 57:884-890.

Harper M, Fowler CJ, Dasgupta P: Botulinum toxin and its applica-
tions in the lower urinary tract. BJU Int 2004; 93:702-706.
Leippold T, Reitz A, Schurch B: Botulinum toxin as a new therapy
option for voiding disorders: Current state of the art. Eur Urol 2003;
44:165-174.

Grosse J, Kramer G, Stohrer M: Success of repeat detrusor injec-
tions of botulinum a toxin in patients with severe neurogenic detru-
sor overactivity and incontinence. Eur Urol 2005; 47:653-659.
Maria G, Cadeddu F, Brisinda D, Brandara F, Brisinda G: Manage-
ment of bladder, prostatic and pelvic floor disorders with botulinum
neurotoxin. Curr Med Chem 2005; 12:247-265.

Dressler D: Comparing Botox and Xeomin for axillar hyperhidrosis.
J Neural Transm 2010; 117:317-319.

Gomes CM, de Castro Filho JE, Rejowski RF, et al: Experience
with different botulinum toxins for the treatment of refractory neuro-
genic detrusor overactivity. Int Braz J Urol 2010; 36:66-74.
Apostolidis A, Dasgupta P, Denys P, et al: Recommendations on
the use of botulinum toxin in the treatment of lower urinary tract
disorders and pelvic floor dysfunctions: A European consensus
report. Eur Urol 2009; 55:100-119.

Smith CP, Radziszewski P, Borkowski A, Somogyi GT, Boone TB,
Chancellor MB: Botulinum toxin A has antinociceptive effects in treat-
ing interstitial cystitis. Urology 2004; 64:871-875.

Kuo HC: Preliminary results of suburothelial injection of botulinum
A toxin in the treatment of chronic interstitial cystitis. Urol Int 2005;
75:170-174.

Giannantoni A, Costantini E, Di Stasi SM, Tascini MC, Bini V, Porena



Review

37.

38.

39.

40.

M: Botulinum A toxin intravesical injections in the treatment of pain-
ful bladder syndrome: A pilot study. Eur Urol 2006; 49:704-749.
Gottsch HP, Miller JL, Yang CC, Berger RE: A pilot study of botuli-
num toxin for interstitial cystitis/painful bladder syndrome. Neurourol
Urodyn 2011; 30:93-96.

Kuo HC, Chancellor MB: Comparison of intravesical botulinum toxin
type A injections plus hydrodistention with hydrodistention alone for
the treatment of refractory interstitial cystitis/painful bladder
syndrome. BJU Int 2009; 104:657-661.

El-Bahnasy AE, Farahat YA, El-Bendary M, Taha MR, El-Damhogy
M, Mourad S: A randomized controlled trial of bacillus Calmette-
Guerin and botulinum toxin-A for the treatment of refractory intersti-
tial cystitis. UroToday Int J 2009; 2 doi:10.3834/uij.1944-5784.
Giannantoni A, Porena M, Costantini E, Zucchi A, Mearini L, Mearini
E: Botulinum A toxin intravesical injection in patients with painful
bladder syndrome: 1-year followup. J Urol 2008; 179:1031-1034.

41.

42.

43.

44,

45.

Giannantoni A, Mearini E, Del Zingaro M, Proietti S, Porena M: Two-
year efficacy and safety of botulinum a toxin intravesical injections
in patients affected by refractory painful bladder syndrome. Curr
Drug Deliv 2010; 7:1-4.

Giannantoni A, Cagini R, Del Zingaro M, et al: Botulinum a toxin
intravesical injections for painful bladder syndrome: Impact upon
pain, psychological functioning and quality of life. Curr Drug Deliv
2010; 7:442-446.

Pinto R, Lopes T, Frias B, et al: Trigonal injection of botulinum toxin
A in patients with refractory bladder pain syndrome/interstitial cystitis.
Eur Urol 2010; 58:360-365.

Ramsay AK, Small DR, Conn IG: Intravesical botulinum toxin type
A in chronic interstitial cystitis: Results of a pilot study. Surgeon
2007; 5:331-333.

Kuo YC, Kuo HC: Effect of repeated intravesical botulinum toxin A
injections on treatment of refractory interstitial cystitis/painful blad-
der syndrome---preliminary results. ICS 2011 Abstract.

NIASERIEDCHS @ ISMETLATIX5E
B R TSIRERS

Join TCS now, you can have this journal and the following
books!

G RIEAEGE - ST AR SRR —E 121 95 1#  E-mail: msuuf@msl5.hinet.net  Tel: 02-23511393  Fax: 02-23511467

99



