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Table 1. Data for the Use of Botulinum Toxin A in Interstitial Cystitis/Painful Bladder Syndrome

Preparation; No. of injection Daytime frequency, Nocturia,
Functional

MCC, VAS, QoL,Study n Follow-up
dose  sites; volume  %∆ %∆

bladder capacity,
%∆ %∆ %∆

LOE
 %∆

Gottsch 9 3 mo Botox; 50 U 2 mL - - - - - CPSI-F: -11 1
et al [36]

11 Placebo - - - - - - CPSI-F: -4 -
Kuo and 15 3 mo 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 1 mo Botox; 200 U 20; 20 mL -41 -53 - 37 -38 - 3
et al [35]
Giannantoni 15 1 mo Botox; 200 U 20; 20 mL -48 -67 - 41 -35 - 3
et al [39]
Giannantoni 13 1 mo Botox; 200 U 20; 20 mL -50 -75 - 32 -36 - 3
et al [40]
Giannantoni 14 3 mo Botox; 200 U 20 mL -56 -74 - 90 -46 SF-36, 3
et al [41] HAM-A,

HAM-D
Pinto et al [42] 26 1 mo 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 - BFLUTS/ 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; LOE=level of evidence; MCC=maximum cystometric capacity;
QoL=quality of life; VAS=visual analogue scale

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

Evidence Levels of evidence
No. of studies; Daytime frequency, Nocturia, MCC, VAS,
No. of patients %∆ (SEM) %∆ (SEM) %∆ (SEM) %∆ (SEM)

OnabotulinumtoxinA 1 and 2 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

EUSKSBF=êÉéçêíÉÇ=ëìÄàÉÅíáîÉ=áãéêçîÉãÉåí=~í=íÜÉ=N=~åÇ=PJãçåíÜ=ÑçääçïJ
ìéëK=^í=R=ãçåíÜëI=íÜÉ=ÄÉåÉÑáÅá~ä=ÉÑÑÉÅíë=éÉêëáëíÉÇ=áå=OSKSB=çÑ=Å~ëÉëI
Äìí=ÑêÉèìÉåÅóI=åçÅíìêá~=~åÇ=íÜÉ=é~áå=s^p=Ü~Ç=áåÅêÉ~ëÉÇK=^í=NO=ãçåíÜëI
é~áå=Ü~Ç=êÉÅìêêÉÇ=áå=~ää=é~íáÉåíëK=hìç=Éí=~ä=ÇÉãçåëíê~íÉÇ=äçåÖ=íÉêã
êÉëìäíë=ïáíÜ=êÉéÉ~íÉÇ=_çkqJ^=áåàÉÅíáçåë=ÉîÉêó=ëáñ=ãçåíÜë=áå=TN=é~J
íáÉåíë=ïáíÜ=êÉÑê~Åíçêó=f`Lm_p=Ñçê=ìé=íç=Q=áåàÉÅíáçåë=xQRzK=^ãçåÖ=íÜÉãI
TNI=QVI=PO=~åÇ=NV=é~íáÉåíë=ÅçãéäÉíÉÇ=çåÉI=íïçI=íÜêÉÉ=~åÇ=Ñçìê=áåíê~îÉJ
ëáÅ~ä=_çkqJ^=áåàÉÅíáçåëI=êÉëéÉÅíáîÉäóK=^ë=íÜÉ=åìãÄÉê=çÑ=íêÉ~íãÉåíë=áåJ
ÅêÉ~ëÉÇ=Ñêçã=çåÉ=íç=ÑçìêI=íÜÉ=f`Lm_p=ëóãéíçã=ëÅçêÉI=é~áå=s^p=~åÇ
Ç~óíáãÉ=ÑêÉèìÉåÅó=ëáÖåáÑáÅ~åíäó=ÇÉÅêÉ~ëÉÇK=tÜÉå=íÜÉ=_çkqJ^=áåàÉÅJ
íáçå=ï~ë=êÉéÉ~íÉÇ=ìé=íç=Ñçìê=íáãÉëI=ÑìåÅíáçå~ä=Ää~ÇÇÉê=Å~é~ÅáíóI=îçäJ
ìãÉ=~í=Ñìää=ëÉåë~íáçå=~åÇ=ÅóëíçãÉíêáÅ=Ää~ÇÇÉê=Å~é~Åáíó=ëáÖåáÑáÅ~åíäó
áåÅêÉ~ëÉÇK=få=~ÇÇáíáçåI=~=ëìÅÅÉëëÑìä=êÉëìäí=EÅÜ~åÖÉ=çÑ=däçÄ~ä=oÉëéçåëÉ
^ëëÉëëãÉåí=ëÅçêÉë=≥OF=~í=S=ãçåíÜë=~ÑíÉê=íÜÉ=ÑáêëíI=ëÉÅçåÇI=íÜáêÇ=~åÇ
ÑçìêíÜ=_çkqJ^=áåàÉÅíáçå=ï~ë=êÉéçêíÉÇ=áå=OQ=EQQBFI=NR=EQQBFI=V=ERPBF
~åÇ=T=ERQBF=é~íáÉåíëK=qÜÉ=çîÉê~ää=áåÅáÇÉåÅÉë=çÑ=~ÇîÉêëÉ=ÉÑÑÉÅíë=áåÅäìÇJ

Table 3. Different Injection Depths and Sites of BoNT-A and Their Rationale
for Treatment of Interstitial Cystitis/Painful Bladder Syndrome

Depths or sites Rationales

Superficial muscle Blockade of muscle contractility
Suburothelial Blockade of afferent nerve and muscle contractility
Whole bladder Blockade of afferent nerve and muscle contractility
Trigonal Mostly blockade of afferent nerve without interference

of muscle contractility
Periurethral Blockade of urethral afferent signal that perpetuate the

detrusor reflex
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íêÉ~íãÉåíë=ïÉêÉ=OUBI=OVBI=QRB=~åÇ=POBI=êÉëéÉÅíáîÉäóK
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få=Åçãé~êáëçå=ïáíÜ=ëíìÇáÉë=çÑ=_çkqJ^=Ñçê=íêÉ~íãÉåí=çÑ=çíÜÉê=irqaI
íÜÉ=ëíìÇáÉë=çÑ=íÜáë=ÇêìÖ=Ñçê=íêÉ~íãÉåí=çÑ=f`Lm_p=ïÉêÉ=êÉä~íáîÉäó=ÑÉïÉêI
ëã~ääÉê=ëÅ~äÉÇI=~åÇ=äçïÉê=ÉîáÇÉåÅÉJÄ~ëÉÇ=äÉîÉäK=fåíê~îÉëáÅ~ä=áåàÉÅíáçå
EïáíÜ=çê=ïáíÜçìí=íêáÖçåÉ=áåîçäîÉãÉåíF=çÑ=_çkqJ^=ëÉÉãë=ÉÑÑÉÅíáîÉ=áå=êÉJ
ÇìÅáåÖ=Ç~áäó=ÑêÉèìÉåÅóI=åçÅíìêá~I=~åÇ=é~áå=s^pI=~åÇ=áãéêçîáåÖ=ÑìåÅJ
íáçå~ä=Ää~ÇÇÉê=Å~é~ÅáíóI=ã~ñáãìã=ÅóëíçãÉíêáÅ=Å~é~Åáíó=~åÇ=nçi=áå
f`Lm_p=é~íáÉåíë=áå=íÜÉ=ëÜçêí=íÉêãK=qÜÉ=äçåÖ=íÉêã=ÉÑÑáÅ~Åó=çÑ=êÉéÉ~íÉÇ
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obcbobk`bp

1. 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.

2. 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.

3. 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.

4. 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.

5. Hanno PM, Buehler J, Wein AJ: Use of amitriptyline in the treat-
ment of interstitial cystitis. J Urol 1989; 141:846-848.

6. 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.

7. 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.

8. 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.

9. 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.

10. 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.

11. 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.

12. 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.

13. 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.

14. 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.

15. 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.

16. 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.

17. 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.

18. Cui M, Aoki KR: Botulinum toxin type A (BTX-A) reduces inflamma-
tory pain in the rat formalin model. Cephalalgia 2000; 20:414-418.

19. 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.

20. 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.

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

22. 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.

23. 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.

24. 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.

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

26. 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.

27. Harper M, Fowler CJ, Dasgupta P: Botulinum toxin and its applica-
tions in the lower urinary tract. BJU Int 2004; 93:702-706.

28. 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.

29. 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.

30. 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.

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

32. 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.

33. 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.

34. 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.

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

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



VV

Review

M: Botulinum A toxin intravesical injections in the treatment of pain-
ful bladder syndrome: A pilot study. Eur Urol 2006; 49:704-749.

37. 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.

38. 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.

39. El-Bahnasy AE, Farahat YA, El-Bendary M, Taha MR, EI-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.

40. 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. 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.

42. 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.

43. 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.

44. 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.

45. 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.

Apply Now!
�� !"#$%&'()*+,-./0
�� !"#$%&'(

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

�� !"#$%&'�� !"#$%&'() NON� N� E-mail: msuuf@ms15.hinet.net Tel: 02-23511393 Fax: 02-23511467


