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ABSTRACT

The review article shows the main stages of studying botulinum toxin and its use in medicine. The possibilities of using botuli-
num toxin for the treatment of urological patients are similarly described. Furthermore, the most significant studies on the use
of botulinum toxin in patients with neurogenic detrusor c, idiopathic overactive bladder, detrusor sphincter dyssynergia, chronic
pelvic pain, benign prostatic hyperplasia, erectile dysfunction, and premature ejaculation are presented.
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AHHOTALNA

B 0630pHoM cTaTbe MOKasaHbl OCHOBHblE 3Tanbl M3y4eHUsi BOTYIMHMYECKOr0 TOKCMHA M €ro WCMoNib30BaHWUS MeAuULMHE.
MozpobHO onmcaHbl BO3MOXKHOCTM €ro NpUMeHeHUs ANA fedeHns BosbHbIX yponoruyeckoro npoduns. Mpeactasnenbl Hanbo-
lee 3Ha4YMMble UCCNef0BaHNSA, OTHOCALLUMECS K MCMOMb30BaHWIO DOTYIMHUYECKOro TOKCMHA Y MALMEHTOB C HEWpOreHHON Ae-
TPY30pHO# MMNepaKTUBHOCTbLI0, MAMONATUYECKUM TUMEPAKTUBHBIM MOYEBLIM My3bipeM, AETPY30pHO-CQUHKTEPHON AUCCUHEPIU-
e/, XPOHMYECKOW Ta30BoM 60/bio, [LOOPOKAYECTBEHHOW rvnepnnasveit NpeAcTaTeNlbHON enesbl, IPEKTUIbHON AMCHYHKLME
W NpeXXeBpEMEHHOI 3AKYNALMEN.
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BACKGROUND

Botulinum toxin (BT) therapy refers to the therapeutic
use of BT. This toxin is a protein produced by the anaero-
bic bacteria Clostridium botulinum and has a powerful
neurotoxic effect. This effect is attributed to the ability
of BT to block the release of the neurotransmitter ace-
tylcholine from synaptic vesicles and thereby disrupt the
transmission of impulses from nerve endings to muscles.
BT is one of the most powerful natural poisons. BT has
eight different serotypes, coded as A, B, C, D, E, F, G, and
H. BT type A (BT-A) is most widely used in various fields
of medicine with its three subtypes, namely, onabotu-
linumtoxin (onaBT-A), abobotulinumtoxin (aboBT-A), and
incobotulinumtoxin (incoBT-A).

History of the study of BT

Humanity has been familiar with BT since prehistoric
times. Food storage conditions often contribute to the
development of Clostridium botulinum. Despite reports
of many cases of fatal poisoning, the connection between
them and food consumption was not recognized in ancient
times. Reports of food poisoning increased significantly
in the late 18th and early 19th centuries. This was due to
the decline in hygienic standards for food production and
storage during the Napoleonic Wars. The number of fatal
food poisoning cases increased, particularly in southern
Germany, which was most affected by military activities.
The burden of food poisoning reached such a level that
government officials conducted a special investigation
and in their report in July 1802 warned of the “harm-
ful effects of consuming smoked blood sausage” [1].
The University of Tiibingen joined the study of food poi-
soning. Wilhelm Gottfried Ploucquet (1744-1814), a se-
nior lecturer at the Faculty of Medicine, suggested that
the poisonings were caused by an unknown animal toxin,
and Johann Heinrich Ferdinand von Autenrieth (1772-
1835), a professor of medicine, initiated an appeal to the
government asking for reports from district doctors on
all food poisoning cases. Justinus Kerner (1786-1862),
who was 29 years old at that time, also submitted his
report, which was considered significant and led to its
publication as a scientific article [2]. J. Kerner contin-
ued to investigate food poisoning and concluded that it
was caused by a potentially fatal toxin present in spoiled
meat products. He indicated that the toxin is active under
anaerobic conditions, disrupts nerve conduction in skel-
etal muscles, inhibits parasympathetic nervous system
function, and can be fatal even in very small doses [3].
Moreover, Kerner anticipated the advent of BT therapy,
indicating that the paralytic properties of this toxin could
be used to treat diseases that manifest as movement dis-
orders, such as chorea [3].

In the Russian Empire in the 19" century, poisoning
cases similar to botulism were also repeatedly described;
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Fig. 1. Emile van Ermengem (1851-1932)
Puc. 1. 3munb BaH Ipmerrem (1851-1932)

however, they were associated with fish consumption.
In Russia, E.F. Sengbusch (1807-1867) made the first
detailed study of these cases. In 1844, he published
an article “On Fish Poison,” where he summarized fish
poisoning cases with clinical manifestations similar
to botulism.

An important scientific step in the study of botulism
was the discovery of botulism-producing bacteria in 1895.
On December 14, 1895, in the small Belgian village of
Ellesel, mass poisoning affecting 34 people occurred,
of which three died. All victims had symptoms of botu-
lism (mydriasis, diplopia, dysphagia, and dysarthria with
subsequent increase in motor impairment) [4]. The source
of the poisoning was considered poor-quality ham,
which was sent for examination to Emile van Ermengem,
a bacteriologist (Fig. 1). During a microbiological study
of the tissues of the deceased and the eaten products,
van Ermengem detected anaerobic Gram-positive rod-
shaped bacteria, which were named Bacillus botuli-
nus (from the Latin botulus, which means “sausage”).
Van Ermengem published the results of his discovery
in 1897 [5].

In 1910, the German microbiologist Julius Leuchs
identified different strains of Bacillus botulinus [6], and
in 1919, Georgina Burke proposed designating them as
types A and B [7]. In the late 1910s and early 1920s,
the mechanism of biological action of BT received sig-
nificant research attention. In 1924, studies established
that BT caused a complete curare-like blockade of the
motor nerve endings in striated muscles, causing their
paralysis [8]. Early damage to the diaphragmatic mus-
cles leading to respiratory depression and death was
also detected. In the same year, at the suggestion of
bacteriologist Ida Bengstrom, the name of the botulism
pathogen Bacillus botulinus was changed to Clostridium
botulinum (from the Greek word “kloster,” which means
“spindle”).
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Fig. 2. Alan Scott (1932-2021)
Puc. 2. Anan Ckott (1932-2021)

Use of BT in medicine

Significant progress in the study of botulism was
made during World War I, when both the possibility of
using BT as a hiological weapon and protection methods
against it were studied. American researchers Carl La-
manna and Richard Duff developed a method for obtain-
ing and crystallizing BT, and Edward J. Schantz proposed
a technology for obtaining purified BT in a volume suf-
ficient for use in clinical trials.

In 1949, the English pharmacologist Arnold Burgen
(1922-2022) established that the paralytic effect of BT
is caused by its effect on neuromuscular synapses by
blocking the release of acetylcholine [9]. In 1964, Ameri-
can neurologist Daniel B. Drachman (1932-2022) dem-
onstrated for the first time, through an experiment, that
BT-A injections can cause muscle weakness and muscle
atrophy [10]. The results of D. Drachman’s research
attracted the attention of ophthalmologist professor
Alan Scott (1932-2021; Fig. 2), who was involved in the
treatment of strabismus. In 1973, he presented the re-
sults of experimental studies where he demonstrated
that BT injection into the extraocular muscles leads to
a decrease in their tone [11]. In 1980, A. Scott published
the results of a study involving 67 patients with stra-
bismus, in whom BT administration into certain muscle
fibers of the eye was accompanied by a significant clini-
cal effect [12]. Later, in the 1980s, A. Scott et al. showed
that BT injections into the facial muscles were also ef-
fective in the treatment of blepharospasm and hemifacial
spasm.

The results of these studies were the basis for regula-
tory agencies to recognize BT as a drug. On December 29,
1989, BT-A was approved by the FDA for the treatment
of strabismus, blepharospasm, and hemifacial spasm in
patients aged =12 years. Subsequently, the indications
for the BT therapy were significantly expanded, and it be-
gan to be used to treat migraines, axillary hyperhidrosis,
limb spasticity, and muscle dystonia and in cosmetology.
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Use of BT in urology

The first report on the use of BT therapy for urological
diseases dates back to 1988. That year, Dennis Dykstra
et al. published the results of a study on the efficiency
of onaBT-A injections into the external urethral sphincter
in patients with detrusor—sphincter dyssynergia caused
by a result of spinal injury [13]. Twelve years later,
in 2000, Swiss researchers from the University of Zu-
rich demonstrated the effectiveness of intradetrusor
injections of onaBT-A in 31 patients with spinal cord in-
jury and neurogenic detrusor overactivity (NDO) [14].
The administration of onaBT-A in doses of 200 and 300 U
led to an increase in the maximum capacity of the blad-
der and a significant decrease in the maximum detru-
sor pressure in the emptying phase. For a long time, the
possibilities of BT therapy were studied specifically in
patients with NDO [15, 16]. In 2005, the results of the
first randomized, placebo-controlled study of the effi-
cacy and safety of intradetrusor injections of onaBT-A
(200 or 300 U) in patients with urgent urinary incontinence
caused by NDO were published [16]. The use of onaBT-A
led to significant reductions in the frequency of urinary
incontinence, increases in maximum cystometric capac-
ity, and improvement in the quality of life compared with
the control treatment. The results of subsequent phase
Il clinical trials [17, 18], which involved 691 patients with
NDO caused by spinal injury or multiple sclerosis, con-
firmed the efficacy and safety of onaBT-A, and a dose of
200 U was considered optimal for use in these patients.
These results were the basis for the FDA to approve the
use of onaBT-A at a dose of 200 U in August 2011 for
the treatment of NDO-related urinary incontinence in pa-
tients in whom anticholinergic therapy was ineffective or
its tolerance was unsatisfactory. In 2022, based on the
results of multicenter phase Ill clinical trials CONTENT1
and CONTENT2, which involved 485 patients [19], regula-
tory approvals were received in many countries, including
Russia, for the use of aboBT-A in doses of 600 and 800 U
in patients with neurourological problems. The drug is
indicated for NDO-related urgent urinary incontinence in
patients with spinal injury or multiple sclerosis who un-
dergo intermittent bladder catheterization [20].

In 2001, P. Radziszewski et al. reported the first expe-
rience of BT therapy for idiopathic detrusor overactivity
and urge urinary incontinence [21]. In 2007, the results of
the first randomized placebo-controlled study were pub-
lished, which compared the efficiency of 200 U onaBT-A
and placebo in patients with idiopathic detrusor overac-
tivity [22]. Patients who received intravesical onaBT-A
injections showed a significant decrease in the frequency
of urination and severity of urge urinary incontinence,
which was accompanied by an increase in the maximum
cystometric capacity. In 2010, the results of a random-
ized, placebo-controlled study were presented, which as-
sessed the outcomes of using several doses of onaBT-A
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(50, 100, 150, 200, and 300 U) and placebo in 313 pa-
tients with idiopathic overactive bladder (I0B) refractory
to standard anticholinergic therapy [23]. The administra-
tion of onaBT-A, regardless of its dose, showed a signifi-
cant advantage over placebo, whereas the administration
onaBT-A at a dose of 100 U was recognized as optimal
in terms of the ratio of efficacy and safety. The results of
other clinical studies also indicated the advisability of ad-
ministering onaBT-A at a dose of 100 U for idiopathic 0B
[24-28]. The data obtained were the basis for the FDA
to approve onaBT-A administration at a dose of 100 U in
patients with 10B in January 2013. Subsequently, onaBT-
A administration in the indicated dose for the treatment
of patients with I0B was approved by regulatory authori-
ties in other countries, including Russia, and included
in clinical guidelines for the treatment of urinary inconti-
nence. Currently, BT therapy has become widespread in
clinical practice as an effective and well-tolerated meth-
od for the treatment of neurogenic and non-neurogenic
10B [29].

In urology, BT therapy was first applied in patients
with detrusor-sphincter dyssynergia in 1988 [13]. How-
ever, the first randomized, double-blind, placebo-con-
trolled study of the effectiveness of BT therapy in such
patients was completed only in 2005 [30]. It compared
the efficiency of onaBT-A administered at a dose of 100 U
and placebo, which were administered transperi-
neally into the external urethral sphincter of 86 pa-
tients with multiple sclerosis. On day 30 after injection,
the onaBT-A group showed an increase in the voided vol-
ume and a decrease in the maximum detrusor pressure
and detrusor opening pressure; however, no difference in
the residual urine volume was registered. Subsequently,
several observational studies have shown the effective-
ness of transurethral, transrectal, or transperineal injec-
tions of onaBT-A at a dose of 100 U into the external
urethral sphincter in patients with detrusor-sphincter
dyssynergia [31-34]. In some of these studies, the re-
sidual urine volume decreased in patients with spinal
cord injury after onaBT-A injections, which has not been
previously reported in patients with multiple sclerosis.
In general, studies evaluating the efficiency of BT therapy
in patients with detrusor—sphincter dyssynergia reported
contradicting results, which is apparently due to differ-
ences in the research design, participant characteristics,
and injection techniques. These circumstances limit the
wider use of BT in these patients and require further re-
search in this field.

The use of BT to treat patients with benign pros-
tatic hyperplasia (BPH) was first reported in 2003 [35].
In a randomized placebo-controlled study, 30 men with
symptomatic BPH received transperineal injections of
onaBT-A at a dose of 200 U or placebo. After 2 months,
the onaBT-A group demonstrated a significant clinical
improvement in the parameters. A multicenter 12-week
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phase Il clinical trial compared the efficacy and safety
of transrectal injections of onaBT-A at doses of 100 and
300 U in 134 patients with BPH [36]. A positive effect was
registered in 73% of patients in the 100 U group and 81%
in the 300 U group. However, no significant changes in
the prostate volume or prostate-specific antigen levels
were revealed.

The results of the first studies were very promising,
which was the basis for two large randomized placebo-
controlled studies, which involved 492 patients with BPH
[37, 38]. M. Marberger et al. [37] injected onaBT-A into
the prostate transperineally and transrectally at doses
of 100, 200, and 300 U; and K.T. McVary et al. [38] con-
ducted transrectal injections at a dose of 200 U. In both
studies, after onaBT-A injections, a significant clinical
improvement was noted compared with the baseline
level; unexpectedly, no differences were noted between
the treatment and placebo groups. A subsequent meta-
analysis of placebo-controlled studies also confirmed a
pronounced placebo effect [39]. Thus, from the point of
view of evidence-based medicine, the efficiency of BT in
patients with BPH is not confirmed; therefore, this treat-
ment method is not included in clinical recommendations.
Moreover, the use of BT therapy for BPH is still the focus
of several recent studies [40, 41].

In 2004, the results of the first study on the possibility
of using intravesical BT therapy in patients with painful
bladder syndrome/interstitial cystitis (PBS/IC) were
first published [42]. Of the 13 total patients (all women)
who participated in the study, seven received aboBT-A
injections into the submucosal layer of the bladder
wall, and six received onaBT-A. In this study, 5-7 days
after the injections, the patients noted a decrease in
pain severity, and the average duration of the effect
was 3.7 months. The encouraging results gave rise to
other studies in this field. In 2006, A. Giannantoni et al.
achieved a positive result in 85.7% of patients with PBS/IC
who received onaBT-A injections at a dose of 200 U
into the submucosal layer of the triangle and body of
the bladder [43]. The effectiveness of BT therapy was
noted in patients with both non-ulcerative and ulcer-
ative PBS/IC [44], with injections only into the bladder
triangle [45], as well as in combination with bladder
hydrodistension [46].

The first double-blind, placebo-controlled multicenter
study of the effectiveness of BT therapy in patients with
non-ulcerative PBS/IC refractory to standard therapy
was completed in 2016 [47]. The study involved 60 pa-
tients, randomized into two groups of 30 people each,
who received suburothelial onaBT-A injections at a dose
of 100 U and placebo, respectively. After 8 weeks, the
main group, compared with the control group, showed
a significant decrease in the severity of pain syn-
drome and an increase in the maximum cystometric
capacity. Another study confirmed the effectiveness of
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the onaBT-A dose of 100 U in the treatment of patients
with PBS/IC [48]. Currently, BT therapy is included in the
clinical guidelines for the treatment of PBS/IC by many
urological associations [49, 50].

The efficiency of BT therapy in the treatment of pa-
tients with chronic prostatitis/chronic pelvic pain syn-
drome (CP/CPPS) was first noted in 2000 in a small study
that demonstrated pain reduction in the prostate gland
and urethra after transurethral injections of onaBT-A at
a dose of 200 U into the perisphincteric area [51]. In an-
other study, a positive effect was achieved after onaBT-A
injections at a dose of 100 U into the perineal muscles [52].
In the case of CP/CPPS accompanied with impaired
urine outflow from the bladder, good results were ob-
tained after onaBT-A administration at a dose of 100 U
into the external urethral sphincter [53]. The results of
the first double-blind, placebo-controlled clinical trial
of the efficacy of BT therapy in patients with CP/CPPS
refractory to traditional drug therapy were published in
2015 [54]. Patients received transurethral onaBT-A in-
jections at a dose of 100 U or placebo into the pros-
tate gland. Compared with the control group, the main
group showed significant pain reduction, a decrease in
the frequency of urination, and an improvement in the
quality of life. In another study, the transrectal admin-
istration of BT into the prostate in patients with CP/
CPPS led to better clinical results than the transurethral
route [55].

The first report on BT therapy in women with CPPS
due to the hypertonicity of the pelvic muscles dates back
to 2004. S.K. Jarvis et al. revealed that onaBT-A admin-
istration at a dose of 40 U to the m. levator ani resulted
in reduced pain severity [56]. In 2006, the results of the
first double-blind, placebo-controlled, randomized clini-
cal trial of the effectiveness of BT in these patients were
published [57]. Women who received onaBT-A injections
at a dose of 80 U into the pelvic diaphragm noted not
only a decrease in pain compared with the control group
but also a decrease in the severity of dyspareunia and
an improvement in sexual function compared with the
placebo group.

In recent years, the possibilities of BT therapy in
patients with erectile dysfunction that is poorly or un-
responsive to standard treatment have attracted great
interest. Randomized controlled [58-60] and uncontrolled
[61, 62] clinical studies have shown the effectiveness of
single intracavernous injections of BT-A in such patients
(onaBT-A in doses of 50 and 100 U, aboBT-A in doses of
250 and 500 U, and incoBT-A in a dose of 100 U); thus,
this treatment method may be very promising.

The possibilities of using BT therapy in the treatment
of premature ejaculation are being studied. In 2010,
E.C. Serefoglu et al. reported the effectiveness of BT
injections into the m. bulbospongiosus in these pa-
tients [63]. However, further studies, including those
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conducted in recent years, have yielded less clear results
[64, 65]; thus, the effectiveness of BT therapy in patients
with premature ejaculation is still unclear.

CONCLUSION

The history of the development of BT therapy is
a unique event in clinical medicine and pharmacology.
This is one of the most dangerous toxins that has been
proven to be extremely effective and relatively safe for
the treatment of several diseases. Currently, BT is pres-
ent in the arsenal of doctors of various specialties, in-
cluding urologists. Numerous studies have demonstrated
the therapeutic capabilities of BT in urology, providing a
reliable evidence base for its clinical use. BT therapy is
most widely used in the treatment of detrusor overacti-
vity and 10B, and the potential of this treatment method
is much wider. Further studies on the effectiveness and
safety of BT in the treatment of chronic pelvic pain, de-
trusor—sphincter dyssynergia, BPH, erectile dysfunction,
premature ejaculation, etc., for which BT therapy may be
very useful are warranted.
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AOMO/IHUTENIbHASA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHECAM CYLLECTBEHHbIN BKIAf,
B pa3paboTKy KoHLenuuu, NpoBeAeHWe WUCCNef0BaHUsA W MOATo-
TOBKY CTaTby, MPOYIM 1 08,00punK huHambHYI0 BEpCUIO Nepes my-
6nukaumeii. JInuHbIM BKNag Kaxpaoro aeTopa: I.I. KpuBobopopnos,
M.H. Cnecapesckas, H.C. Edppemos, A.A. ToHTapb — MOMCK U aHa-
N3 NIUTEPaTYPHbIX [LaHHbIX, PeaKTMPOBaHWE TeKCTa PyKomucH;
W.B. Ky3bM1H — NOWCK 1 aHanu3 iuTepaTypHbIX AaHHbIX, HanucaHue
TEKCTa PYKOMMUCH.

WUcTounnk dmHaHcupoBaHus. ABTOpbI 3asBNSAOT 06 OTCYT-
CTBUM BHELUHEro (MHaHCMpOBaHWUS NpU NPOBELEHUN UCCNeno-
BaHUS.

KoHdnukT uHTepecoB. ABTOpbl [eKNapupylT OTCYTCTBUE
SIBHBIX UM MOTEHLMANbHBIX KOHOMKTOB WHTEPECOB, CBSA3aHHbIX
¢ nybnnKaLmeii HacTosLLei CTaTby.




REVIEWS

REFERENCES

1. Griisser 0J. The first systematic descriptions and animal ex-
periment studies of botulism. On the 200" birthday of Justinus
Kerner 18 September 1986. Sudhoffs Arch. 1986;70(2):167-287.
(In German)

2. Kerner J. Vergiftung durch verdorbene Wiirste. Tiibinger Bldtter
fiir Naturwissenschaften und Arzneykunde. 1817;3:1-25. (In German)
3. Erbguth FJ, Naumann M. Historical aspects of botulinum toxin:
Justinus Kerner (1786—1862) and the “sausage poison”. Neurology.
1999;53(8):1850-1853. doi: 10.1212/wnl.53.8.1850

4. Devriese PP. On the discovery of Clostridium botulinum.
J Hist Neurosci. 1999;8(1):43-50. doi: 10.1076/jhin.8.1.43.1774

5. Van Ermengem EP. Ueber einen neuen anaéroben Bacil-
lus und seine Beziehungen zum Botulismus. Zeitschrift fir Hy-
giene und Infektionskrankheiten. 1897;26(1):1-56. (In German)
doi: 10.1007/BF02220526

6. Leuchs J. Beitrdge zur Kenntnis des Toxins und Antitoxins des
Bacillus botulinus. Zeitschrift fiir Hygiene und Infektionskrankheiten.
1910;65: 55-84. (In German) doi: 10.1007/BF0228411410

7. Burke GS. The occurrence of bacillus botulinus in nature. J Bac-
teriol. 1919;4(5):541-553. doi: 10.1128/jb.4.5.541-553.1919

8. Edmunds CW, Keiper GF. Further studies on the ac-
tion of botulinum toxin. JAMA. 1924;83(7):495-502.
doi: 10.1001/jama.1924.02660070011006

9. Burgen AS, Dickens F, Zatman LJ. The action of botulinum toxin
on the neuro-muscular junction. J Physiol. 1949;109(1-2):10-24.
doi: 10.1113/jphysiol.1949.sp0043

10. Drachman DB. Atrophy of skeletal muscles in chicks embryo
treated with botulinum toxin. Science. 1964;145(3633):719-721.
doi: 10.1126/science.145.3633.719

11. Scott AB, Rosenbaum A, Collins CC. Pharmacologic weakening of
extraocular muscles. Invest Ophthalmol. 1973;12(12):924-927.

12. Scott AB. Botulinum toxin injection into extraocular muscles as
an alternative to strabismus surgery. Ophthalmology. 1980;87(10):
1044—-1049. doi: 10.1016/s0161-6420(80)35127-0

13. Dykstra DD, Sidi AA, Scott AB, et al. Effects of botulinum A toxin
on detrusor-sphincter dyssynergia in spinal cord injury patients.
J Urol. 1988;139(5):919-922. doi: 10.1016/s0022-5347(17)42717-0
14. Schurch B, Stohrer M, Kramer G, et al. Botulinum-A toxin for
treating detrusor hyperreflexia in spinal cord injured patients: a new
alternative to anticholinergic drugs? Preliminary results. J Urol.
2000;164(3-1):692—697. doi: 10.1097/00005392-200009010-00018
15. Mazo EB, Krivoborodov GG, Shkolnikov ME. Botulinictoxin in
patients with neurogenic dysfunction of the lower urinary tracts.
Urologiia. 2004;(4):44—48. EDN: OKLEKZ

16. Schurch B, de Séze M, Denys P, et al. Botulinum toxin type A
is a safe and effective treatment for neurogenic urinary in-
continence: results of a single treatment, randomized, pla-
cebo controlled 6-month study. J Urol. 2005;174(1):196-200.
doi: 10.1097/01.ju.0000162035.73977.1

17. Cruz F, Herschorn S, Aliotta P, et al. Efficacy and safety of
onabotulinumtoxinA in patients with urinary incontinence due
to neurogenic detrusor overactivity: a randomised, double-

Vol. 14(2) 2024

DOl https://doiorg/10.17816/uroved633370

Urology reports (St. Petersburg)

blind, placebo-controlled trial. Eur Urol. 2011;60(4):742-750.
doi: 10.1016/j.eururo.2011.07.002

18. Ginsberg D, Gousse A, Keppenne V, et al. Phase 3 efficacy
and tolerability study of onabotulinumtoxinA for urinary inconti-
nence from neurogenic detrusor overactivity. J Urol. 2012;187(6):
2131-2139. doi: 10.1016/j.,juro.2012.01.125

19. Kennelly M, Cruz F, Herschorn S, et al. Efficacy and safety of
abobotulinumtoxinA in patients with neurogenic detrusor over-
activity incontinence performing regular clean intermittent cath-
eterization: Pooled results from two phase 3 randomized stud-
ies (CONTENTT and CONTENT2). Eur Urol. 2022;82(2):223-232.
doi: 10.1016/j.eururo.2022.03.010

20. Krivoborodov GG, Kuzmin IV, Romikh VV. Abobotulinum
toxin A (Dysport®) for the treatment of neurogenic detru-
sor overactivity. Urologiia. 2023;(2):122-129. EDN: CBOGMK
doi: 10.18565/urology.2023.2.122-12

21. Radziszewski P, Dobronski A, Borkowski A. Treatment of the
non — neurogenic storage and voiding disorders with the chemi-
cal denervation caused by botulinum toxin type A — a pilot study
[abstract]. Neurourol Urodyn. 2001;20:410-412.

22. Sahai A, Khan MS, Dasgupta P, GKT Botulinum Study Group.
Efficacy of botulinum toxin-A for treating idiopathic detrusor
overactivity: results from a single center, randomized, double-
blind, placebo controlled trial. J Urol. 2007;177(6):2231-2236.
doi: 10.1016/j.jur0.2007.01.130

23. Dmochowski R, Chapple C, Nitti VW, et al. Efficacy and safety
of onabotulinumtoxinA for idiopathic overactive bladder: a double-
blind, placebo controlled, randomized, dose ranging trial. J Urol.
2010;184(6):2416—2422. doi: 10.1016/].juro.2010.08.021

24, Krivoborodov GG, Vasiliev AV, Shumilo DV, et al. Botulinum toxin
type A in patients with overactive bladder. Urologiia. 2010;(3):36—40.
EDN: MTZCFB

25. Fowler CJ, Auerbach S, Ginsberg D, et al. OnabotulinumtoxinA
improves health-related quality of life in patients with urinary in-
continence due to idiopathic overactive bladder: a 36-week, double-
blind, placebo-controlled, randomized, dose-ranging trial. Eur Urol.
2012;62(1):148-157. doi: 10.1016/j.eururo.2012.03.005

26. Denys P, Le Normand L, Ghout I, et al. Efficacy and safety of low
doses of onabotulinumtoxinA for the treatment of refractory idio-
pathic overactive bladder: a multicentre, double-blind, randomised,
placebo-controlled dose-ranging study. Eur Urol. 2012;61(3):
520-529. doi: 10.1016/j.eururo.2011.10.028

27. Chapple C, Sievert K-D, MacDiarmid S, et al. Onabotu-
linumtoxinA 100 U significantly improves all idiopathic over-
active bladder symptoms and quality of life in patients with
overactive bladder and urinary incontinence: a randomised, dou-
ble-blind, placebo-controlled trial. Eur Urol. 2013;64(2):249-256.
doi: 10.1016/j.eururo.2013.04.001

28. Nitti VW, Dmochowski R, Herschorn S, et al. OnabotulinumtoxinA
for the treatment of patients with overactive bladder and urinary in-
continence: results of a phase 3, randomized, placebo controlled trial.
J Urol. 2013;189(6):2186—2193. doi: 10.1016/j.juro.2012.12.022

169


https://doi.org/10.1212/wnl.53.8.1850
https://doi.org/10.1076/jhin.8.1.43.1774
https://doi.org/10.1007/BF02220526
https://doi.org/10.1007/BF0228411410
https://doi.org/10.1128/jb.4.5.541-553.1919
https://doi.org/10.1001/jama.1924.02660070011006
https://doi.org/10.1126/science.145.3633.719
https://doi.org/10.1016/s0161-6420(80)35127-0
https://doi.org/10.1016/s0022-5347(17)42717-0
https://doi.org/10.1097/00005392-200009010-00018
https://elibrary.ru/oklekz
https://doi.org/10.1097/01.ju.0000162035.73977.1
https://doi.org/10.1016/j.eururo.2011.07.002
https://doi.org/10.1016/j.juro.2012.01.125
https://doi.org/10.1016/j.eururo.2022.03.010
https://elibrary.ru/cbogmk
https://doi.org/10.18565/urology.2023.2.122-12
https://doi.org/10.1016/j.juro.2007.01.130
https://doi.org/10.1016/j.juro.2010.08.021
https://elibrary.ru/mtzcfb
https://doi.org/10.1016/j.eururo.2012.03.005
https://doi.org/10.1016/j.eururo.2011.10.028
https://doi.org/10.1016/j.eururo.2013.04.001
https://doi.org/10.1016/j.juro.2012.12.022

170

OB30PHI JUTEPATYPHI

29. Kuzmin IV, Slesarevskaya MN, Amdiy RE, et al. Long-term
botulinum therapy for overactive bladder: myths and reality.
Urology reports (St. Petersburg). 2022;12(1):71-84. EDN: OYTVRD
doi: 10.17816/uroved104335

30. Gallien P, Reymann JM, Amarenco G, et al. Placebo controlled,
randomised, double blind study of the effects of botulinum A toxin
on detrusor sphincter dyssynergia in multiple sclerosis patients.
J Neurol Neurosurg Psychiatry. 2005;76(12):1670-1676.
doi: 10.1136/jnnp.2004.045765

31. Mazo EB, Krivoborodov GG, Efremov NS. Botulinum A toxin in
the treatment of patients with detrusor external sphincter dyssyn-
ergia and neurogenic low detrusor contractility. Therapeutic archive.
2008;80(10):49-52. EDN: JFEURN

32. Tsai S-J, Ying T-H, Huang Y-H, et al Transperineal injec-
tion of botulinum toxin A for treatment of detrusor sphincter dys-
synergia: localization with combined fluoroscopic and electromyo-
graphic guidance. Arch Phys Med Rehabil. 2009;90(5):832—836.
doi: 10.1016/j.apmr.2008.10.023

33. Kuo H-C. Satisfaction with urethral injection of botulinum toxin
A for detrusor sphincter dyssynergia in patients with spinal cord le-
sion. Neurourol Urodyn. 2008;27(8):793—796. doi: 10.1002/nau.20606
34. Chen S-L, Bih L-I, Chen G-D, et al. Transrectal ultrasound-
guided transperineal botulinum toxin A injection to the external
urethral sphincter for treatment of detrusor external sphincter dys-
synergia in patients with spinal cord injury. Arch Phys Med Rehabil.
2010;91(3):340-344. doi: 10.1016/j.apmr.2009.11.006

35. Maria G, Brisinda G, Civello IM, et al. Relief by botulinum toxin of
voiding dysfunction due to benign prostatic hyperplasia: results of a
randomized, placebo-controlled study. Urology. 2003;62(2):259-264.
doi: 10.1016/s0090-4295(03)00477-1

36. Crawford ED, Hirst K, Kusek JW, et al. Effects of 100 and
300 units of onabotulinum toxin A on lower urinary tract symptoms
of benign prostatic hyperplasia: a phase Il randomized clinical trial.
J Urol. 2011;186(3):965-970. doi: 10.1016/j.juro.2011.04.062

37. Marberger M, Chartier-Kastler E, Egerdie B, et al. A randomized
double-blind placebo-controlled phase 2 dose-ranging study of ona-
botulinumtoxinA in men with benign prostatic hyperplasia. Eur Urol.
2013;63(3):496-503. doi: 10.1016/j.eururo.2012.10.005

38. McVary KT, Roehrborn CG, Chartier-Kastler E, et al
A multicenter, randomized, double-blind, placebo controlled study of
onabotulinumtoxinA 200 U to treat lower urinary tract symptoms in
men with benign prostatic hyperplasia. J Urol. 2014;192(1):150-156.
doi: 10.1016/j.jur0.2014.02.004

39. Shim SR, Cho YJ, Shin I-S, Kim JH. Efficacy and safety of bot-
ulinum toxin injection for benign prostatic hyperplasia: a system-
atic review and meta-analysis. Int Urol Nephrol. 2016;48(1):19-30.
doi: 10.1007/511255-015-1153-3

40. Tavakkoli M, Ghorbani H, Nobahar A, et al. Transurethral
intraprostatic botulinum toxin-A injection in patients with be-
nign prostatic hyperplasia: A case series and literature review.
Iran J Toxicol. 2022;16(1):9—16. doi: 10.32598/1JT.16.1.851.1

41. Moussa AS, Ragheb AM, Abdelbary AM, et al. Outcome
of Botulinum Toxin-A intraprostatic injection for benign pros-

Tom 14,Ne 2, 2024

DOl https://doiorg/10.17816/uroved633370

ypOﬂOH/M@CRME‘ BEJOMOCTH

tatic hyperplasia induced lower urinary tract symptoms: A pro-
spective multicenter study. Prostate. 2019;79(11):1221-1225.
doi: 10.1002/pros.23805

42. Smith CP, Radziszewski P, Borkowski A, et al. Botulinum
toxin a has antinociceptive effects in treating interstitial cystitis.
Urology. 2004;64(5):871-875. doi: 10.1016/j.urology.2004.06.073

43. Giannantoni A, Costantini E, Di Stasi SM, et al. Botulinum
A toxin intravesical injections in the treatment of painful blad-
der syndrome: a pilot study. Eur Urol. 2006;49(4):704-709.
doi: 10.1016/j.eururo.2005.12.002

4k, Pinto R, Lopes T, Costa D, et al. Ulcerative and nonulcerative
forms of bladder pain syndrome/interstitial cystitis do not differ in
symptom intensity or response to onabotulinum toxin A. Urology.
2014;83(5):1030-1034. doi: 10.1016/j.urology.2014.01.018

45. Pinto R, Lopes T, Frias B, et al. Trigonal injection of botu-
linum toxin A in patients with refractory bladder pain syn-
drome/interstitial  cystitis. Eur Urol. 2010;58(3):360-365.
doi: 10.1016/j.eururo.2010.02.031

46. Kuo H-C, Chancellor MB. Comparison of intravesical botu-
linum toxin type A injections plus hydrodistention with hydro-
distention alone for the treatment of refractory interstitial cys-
titis/painful bladder syndrome. BJU Int. 2009;104(5):657-661.
doi: 10.1111/}.1464-410X.2009.08495.x

47. Kuo H-C, Jiang Y-H, Tsai Y-C, Kuo Y-C. Intravesical botuli-
num toxin-A injections reduce bladder pain of interstitial cystitis/
bladder pain syndrome refractory to conventional treatment —
A prospective, multicenter, randomized, double-blind, placebo-
controlled clinical trial. Neurourol Urodyn. 2016;35(5):609—-614.
doi: 10.1002/nau.22760

48. Al-Shukri SH, Kuzmin IV, Slesarevskaya MN, Ignashov YuA.
Botulinum toxin type A in the treatment of bladder pain syndrome
in women: initial results. Urology reports (St. Petersburg). 2018;
8(2):5-10. EDN: XTMHAL doi: 10.17816/uroved825-10

49. Hanno PM, Erickson D, Moldwin R, et al. Diagnosis and
treatment of interstitial cystitis/bladder pain syndrome:
AUA guideline amendment. J Urol. 2015;193(5):1545-1553.
doi: 10.1016/j.juro.2015.01.086

50. Engeler D, Baranowski AP, Berghmans B, et al. EAU guide-
lines on chronic pelvic pain. European Association of Urology,
2024.

51. Zermann D-H, Ishigooka M, Schubert J, Schmidt RA. Perisphinc-
teric injection of botulinum toxin type A. A treatment option for
patients with chronic prostatic pain? Eur Urol. 2000;38(4):393-399.
doi: 10.1159/000020314

52. Gottsch HP, Yang CC, Berger RE. A pilot study of botulinum toxin
A for male chronic pelvic pain syndrome. Scand J Urol Nephrol.
2011;45(1):72-76. doi: 10.3109/00365599.2010.529820

53. Krivoborodov GG, Shumilo DV, Vasiliev AV, et al. Botulinic
toxin type A in combined treatment of males with chronic pelvic
pain syndrome in combination with bladder emptying dysfunction.
Urologiia. 2011;(5):67-72. EDN: OKLGYJ

54. Falahatkar S, Shahab E, Gholamjani Moghaddam K,
Kazemnezhad E. Transurethral intraprostatic injection of botulinum



https://elibrary.ru/oytvrd
https://doi.org/10.17816/uroved104335
https://doi.org/10.1136/jnnp.2004.045765
https://elibrary.ru/jfeurn
https://doi.org/10.1016/j.apmr.2008.10.023
https://doi.org/10.1002/nau.20606
https://doi.org/10.1016/j.apmr.2009.11.006
https://doi.org/10.1016/s0090-4295(03)00477-1
https://doi.org/10.1016/j.juro.2011.04.062
https://doi.org/10.1016/j.eururo.2012.10.005
https://doi.org/10.1016/j.juro.2014.02.004
https://doi.org/10.1007/s11255-015-1153-3
https://doi.org/10.32598/IJT.16.1.851.1
https://doi.org/10.1002/pros.23805
https://doi.org/10.1016/j.urology.2004.06.073
https://doi.org/10.1016/j.eururo.2005.12.002
https://doi.org/10.1016/j.urology.2014.01.018
https://doi.org/10.1016/j.eururo.2010.02.031
https://doi.org/10.1111/j.1464-410X.2009.08495.x
https://doi.org/10.1002/nau.22760
https://elibrary.ru/xtmhal
https://doi.org/10.17816/uroved825-10
https://doi.org/10.1016/j.juro.2015.01.086
https://doi.org/10.1159/000020314
https://doi.org/10.3109/00365599.2010.529820
https://elibrary.ru/oklgyj

REVIEWS

neurotoxin type A for the treatment of chronic prostatitis/chronic
pelvic pain syndrome: results of a prospective pilot double-blind and
randomized placebo-controlled study. BJU Int. 2015;116(4):641-649.
doi: 10.1111/bju.12951

55. El-Enen MA, Abou-Farha M, El-Abd A, et al. Intraprostatic in-
jection of botulinum toxin-A in patients with refractory chronic
pelvic pain syndrome: The transurethral vs. transrectal approach.
Arab J Urol. 2015;13(2):94-99. doi: 10.1016/j.3ju.2015.01.001

56. Jarvis SK, Abbott JA, Lenart MB, et al. Pilot study of botuli-
num toxin type A in the treatment of chronic pelvic pain associated
with spasm of the levator ani muscles. Aust N Z J Obstet Gynaecol.
2004;44(1):46-50. doi: 10.1111/].1479-828X.2004.00163.x

57. Abbott JA, Jarvis SK, Lyons SD, et al. Botulinum toxin type
A for chronic pain and pelvic floor spasm in women: a ran-
domized controlled trial. Obstet Gynecol. 2006;108(4):915-923.
doi: 10.1097/01.A06.0000237100.29870.cc

58. Ghanem H, Raheem AA, AbdelRahman IFS, et al. Botu-
linum neurotoxin and its potential role in the treatment
of erectile dysfunction. Sex Med Rev. 2018;6(1):135-142.
doi: 10.1016/j.sxmr.2017.07.008

59. El-Shaer W, Ghanem H, Diab T, et al. Intra-cavernous injection
of BOTOX® (50 and 100 Units) for treatment of vasculogenic erec-
tile dysfunction: Randomized controlled trial. Andrology. 2021;9(4):
1166—1175. doi: 10.1111/andr.13010

CMUCOK JIUTEPATYPbI

1. Grisser 0.J. Die ersten systematischen Beschreibungen und
tierexperimentellen Untersuchungen des Botulismus. Zum 200 Ge-
burtstag von Justinus Kerner // Sudhoffs Arch.1986. Vol. 70, N 2.
P. 167-287.

2. Kerner J. Vergiftung durch verdorbene Wiirste // Tiibinger Bl&t-
ter fiir Naturwissenschaften und Arzneykunde. 1817. Vol. 3. P. 1-25.
3. Erbguth F.J., Naumann M. Historical aspects of botulinum toxin:
Justinus Kerner (1786—1862) and the «sausage poison» // Neuro-
logy. 1999. Vol. 53, N 8. P. 1850-1853. doi: 10.1212/wnl.53.8.1850
4. Devriese P.P. On the discavery of Clostridium botulinum // J Hist
Neurosci. 1999. Vol. 8, N 1. P. 43-50. doi: 10.1076/jhin.8.1.43.1774
5. Van Ermengem E.P. Ueber einen neuen anaéroben Bacil-
lus und seine Beziehungen zum Botulismus // Zeitschrift fiir Hy-
giene und Infektionskrankheiten. 1897. Vol. 26, N 1. P. 1-56.
doi: 10.1007/BF02220526

6. Leuchs J. Beitrdge zur Kenntnis des Toxins und Antitoxins des
Bacillus botulinus // Zeitschrift fur Hygiene und Infektionskrank-
heiten. 1910. Vol. 65. P. 55-84. doi: 10.1007/BF0228411410

7. Burke GS. The occurrence of bacillus botulinus in nature //
J Bacteriol. 1919. Vol. 4, N 5. P. 541-553. doi: 10.1128/jb.4.5.541-553.1919
8. Edmunds CW. Keiper G.F. Further studies on the ac-
tion of botulinum toxin // JAMA. 1924. Vol. 83, N 7. P. 495-502.
doi: 10.1001/jama.1924.02660070011006

9. Burgen AS., Dickens F., Zatman L.J. The action of botulinum
toxin on the neuro-muscular junction // J Physiol. 1949. Vol. 109,
N 1-2. P. 10-24. doi: 10.1113/jphysiol.1949.sp0043

Vol. 14(2) 2024

DOl https://doiorg/10.17816/uroved633370

Urology reports (St. Petersburg)

60. Abdelrahman IFS, Raheem AA, Elkhiat Y, et al. Safety and efficacy
of botulinum neurotoxin in the treatment of erectile dysfunction refrac-
tory to phosphodiesterase inhibitors: Results of a randomized con-
trolled trial. Andrology. 2022;10(2):254-261. doi: 10.1111/andr.13104
61. Giuliano F, Joussain C, Denys P. Safety and efficacy of intra-
cavernosal injections of ababotulinumtoxinA (Dysport®) as add on
therapy to phosphosdiesterase type 5 inhibitors or prostaglandin el
for erectile dysfunction-case studies. Toxins (Basel). 2019;11(5):283.
doi: 10.3390/toxins 11050283

62. Giuliano F, Joussain C, Denys P, et al. Intracavernosal ona-
botulinumtoxina exerts a synergistic pro-erectile effect when com-
bined with sildenafil in spontaneously hypertensive rats. J Sex Med.
2022;19(6):899-906. doi: 10.1016/j.,jsxm.2022.03.213

63. Serefoglu EC, Silay MS. Botulinum toxin-A injection may be
beneficial in the treatment of life-long premature ejaculation.
Med Hypotheses. 2010;74(1):83-84. doi: 10.1016/j.mehy.2009.07.038
64, Shaher H, Noah K, Abdelzaher M, et al. Is bulbospongiosus
muscle botox injection safe and effective in treating lifelong pre-
mature ejaculation? Randomized controlled study. World J Urol.
2024;42(1):218. doi: 10.1007/s00345-024-04899-1

65. Almekaty K, Ghaith A, Ragab M, et al. Effect of bulbospon-
giosus muscle injection with botulinum-A toxin for treatment
of lifelong premature ejaculation; a randomized controlled trial.
Int J Impot Res. 2024; In print. doi: 10.1038/s41443-024-00831-8

10. Drachman D.B. Atrophy of skeletal muscles in chicks embryo
treated with botulinum toxin // Science. 1964. Vol. 145, N 3633.
P.719-721. doi: 10.1126/science.145.3633.719

11. Scott A.B., Rosenbaum A, Collins C.C. Pharmacologic weakening
of extraocular muscles // Invest Ophthalmol. 1973. Vol. 12, N 12.
P. 924-927.

12. Scott A.B. Botulinum toxin injection into extraocular muscles as
an alternative to strabismus surgery // Ophthalmology. 1980. Vol. 87,
N 10. P. 1044-1049. doi: 10.1016/s0161-6420(80)35127-0

13. Dykstra D.D., Sidi AA., Scott AB. et al. Effects of botu-
linum A toxin on detrusor-sphincter dyssynergia in spinal
cord injury patients // J Urol. 1988. Vol. 139, N 5. P. 919-922.
doi: 10.1016/s0022-5347(17)42717-0

14. Schurch B,, Stéhrer M., Kramer G., et al. Botulinum-A toxin for treat-
ing detrusor hyperreflexia in spinal cord injured patients: a new alterna-
tive to anticholinergic drugs? Preliminary results // J Urol 2000. Vol. 164,
N 3-1. P. 692-697. doi: 10.1097/00005392-200009010-00018

15. Ma3o EB., Kpueobopopos .., LUkonbHukoB M.E. Boty-
JIMHUYECKUIA TOKCUH Y BONMbHBIX C HEMpOreHHom AMCHYHKUM-
el HMXKHUX ModeBblx nyTeit // Yponorus. 2004. N° 4. C. 44-48.
EDN: OKLEKZ

16. Schurch B., de Séze M., Denys P., et al. Botulinum toxin type
A'is a safe and effective treatment for neurogenic urinary incon-
tinence: results of a single treatment, randomized, placebo con-
trolled 6-month study // J Urol. 2005. Vol. 174, N 1. P. 196-200.
doi: 10.1097/01.ju.0000162035.73977.1

7


https://doi.org/10.1111/bju.12951
https://doi.org/10.1016/j.aju.2015.01.001
https://doi.org/10.1111/j.1479-828X.2004.00163.x
https://doi.org/10.1097/01.AOG.0000237100.29870.cc
https://doi.org/10.1016/j.sxmr.2017.07.008
https://doi.org/10.1111/andr.13010
https://doi.org/10.1111/andr.13104
https://doi.org/10.3390/toxins11050283
https://doi.org/10.1016/j.jsxm.2022.03.213
https://doi.org/10.1016/j.mehy.2009.07.038
https://doi.org/10.1007/s00345-024-04899-1
https://doi.org/10.1038/s41443-024-00831-8
https://doi.org/10.1212/wnl.53.8.1850
https://doi.org/10.1076/jhin.8.1.43.1774
https://doi.org/10.1007/BF02220526
https://doi.org/10.1007/BF0228411410
https://doi.org/10.1128/jb.4.5.541-553.1919
https://doi.org/10.1001/jama.1924.02660070011006
https://doi.org/10.1126/science.145.3633.719
https://doi.org/10.1016/s0161-6420(80)35127-0
https://doi.org/10.1016/s0022-5347(17)42717-0
https://doi.org/10.1097/00005392-200009010-00018
https://elibrary.ru/oklekz
https://doi.org/10.1097/01.ju.0000162035.73977.1

172

OB30PHI JUTEPATYPHI

17. Cruz F., Herschorn S., Aliotta P., et al. Efficacy and safety of
onabotulinumtoxinA in patients with urinary incontinence due to
neurogenic detrusor overactivity: a randomised, double-blind, pla-
cebo-controlled trial // Eur Urol. 2011. Vol. 60, N 4. P. 742-750.
doi: 10.1016/j.eururo.2011.07.002

18. Ginsherg D., Gousse A., Keppenne V., et al. Phase 3 efficacy and
tolerability study of onabotulinumtoxinA for urinary incontinence
from neurogenic detrusor overactivity // J Urol. 2012. Vol. 187, N 6.
P. 2131-2139. doi: 10.1016/j.juro.2012.01.125

19. Kennelly M., Cruz F., Herschorn S., et al. Efficacy and safety
of abobotulinumtoxinA in patients with neurogenic detrusor over-
activity incontinence performing regular clean intermittent cath-
eterization: Pooled results from two phase 3 randomized studies
(CONTENT1T and CONTENT2) // Eur Urol. 2022. Vol. 82, N 2.
P. 223-232. doi: 10.1016/j.eururo.2022.03.010

20. Kpueobopogos [, Kyaemnn U.B., Pomux B.B. Abobotyno-
TOoKCWH A (ncnopT®) B NeYeHMM HEMPOreHHOM rMnepakTUBHOCTM
netpy3sopa // Yponorus. 2023. Ne 2. C. 122-129. EDN: CBOGMK
doi: 10.18565/urology.2023.2.122-12

21. Radziszewski P., Dobronski A., Borkowski A. Treatment of the
non — neurogenic storage and voiding disorders with the chemi-
cal denervation caused by botulinum toxin type A — a pilot study
[abstract] // Neurourol Urodyn. 2001. Vol. 20. P. 410-412.

22. Sahai A, Khan M.S,, Dasgupta P; GKT Botulinum Study Group.
Efficacy of botulinum toxin-A for treating idiopathic detrusor over-
activity: results from a single center, randomized, double-blind, pla-
cebo controlled trial // J Urol. 2007. Vol. 177, N 6. P. 2231-2236.
doi: 10.1016/j.jur0.2007.01.130

23. Dmochowski R., Chapple C., Nitti V.W., et al. Efficacy and safety
of onabotulinumtoxinA for idiopathic overactive bladder: a double-
blind, placebo controlled, randomized, dose ranging trial // J Urol.
2010. Vol. 184, N 6. P. 2416-2422. doi: 10.1016/].juro.2010.08.021
24, Kpueobopopos I'.I'., Bacunbes A.B., Lymuno [1.B., n ap. BHyTpu-
[ETPY30pHble UHBEKLMM BOTYSIMHUYECKOrO TOKCMHA TUna Ay 6ob-
HbIX C FMNEepaKTUBHBLIM MoYeBbIM My3bipeM // Yponorus. 2010. N2 3.
C. 36-40. EDN: MTZCFB

25. Fowler C.J., Auerbach S., Ginsberg D., et al. OnabotulinumtoxinA
improves health-related quality of life in patients with urinary incon-
tinence due to idiopathic overactive bladder: a 36-week, double-blind,
placebo-controlled, randomized, dose-ranging trial // Eur Urol. 2012.
Vol. 62, N 1. P. 148-157. doi: 10.1016/j.eururo.2012.03.005

26. Denys P., Le Normand L., Ghout I, et al. Efficacy and safety of
low doses of onabotulinumtoxinA for the treatment of refractory id-
iopathic overactive bladder: a multicentre, double-blind, randomised,
placebo-controlled dose-ranging study // Eur Urol. 2012. Vol. 61,
N 3. P. 520-529. doi: 10.1016/j.eururo.2011.10.028

27. Chapple C., Sievert K. — D., MacDiarmid S., et al. Onabotulinumto-
xinA 100 U significantly improves all idiopathic overactive bladder symp-
toms and quality of life in patients with overactive bladder and urinary
incontinence: a randomised, double-blind, placebo-controlled trial // Eur
Urol. 2013. Vol. 64, N 2. P. 249-256. doi: 10.1016/j.eururo.2013.04.001
28. Nitti V.W., Dmochowski R., Herschorn S,, et al. OnabotulinumtoxinA
for the treatment of patients with overactive bladder and urinary incon-

Tom 14,Ne 2, 2024

DOl https://doiorg/10.17816/uroved633370

ypOﬂOH/M@CRME‘ BEJOMOCTH

tinence: results of a phase 3, randomized, placebo controlled trial //
JUrol. 2013. Vol. 189, N 6. P. 2186-2193. doi: 10.1016/},jur.2012.12.022
29. KysbMuH A.B., Cnecapesckas M.H., Amaun P.3., n ap. dnutens-
Has bOTYSIMHOTEpanuUs TMNepPaKTUBHOMO MOYEBOTO My3blpsi: MUGbI
n peanbHocTb // Yponorumyeckue Bepomoctu. 2022. T. 12, N° 1.
C. 71-84. EDN: OYTVRD doi: 10.17816/uroved104335

30. Gallien P., Reymann J.M., Amarenco G., et al. Placebo controlled,
randomised, double blind study of the effects of botulinum A toxin
on detrusor sphincter dyssynergia in multiple sclerosis patients //
J Neurol Neurosurg Psychiatry. 2005. Vol. 76, N 12. P. 1670-1676.
doi: 10.1136/jnnp.2004.045765

31. Mazo E.b., Kpnobopopos I'.I"., Eppemo H.C. [pumeHeHme bo-
TYAIMHUYECKOrO TOKCMHA TVNa A Npy NeYeH HapyLLEHWIA OMOpOX-
HEHWS MOYEBOro My3blpst Y HEBPOMOTMYECKMX BONbHBIX // Tepanes-
Thyeckuin apxms. 2008. T. 80, N2 10. C. 49-52. EDN: JFEURN

32. Tsai S.-J., Ying T.-H., Huang Y.-H., et al. Transperineal injection
of botulinum toxin A for treatment of detrusor sphincter dyssyner-
gia: localization with combined fluoroscopic and electromyographic
guidance // Arch Phys Med Rehabil. 2009. Vol. 90, N 5. P. 832-836.
doi: 10.1016/}.apmr.2008.10.023

33. Kuo H.-C. Satisfaction with urethral injection of botulinum
toxin A for detrusor sphincter dyssynergia in patients with spinal
cord lesion // Neurourol Urodyn. 2008. Vol. 27, N 8. P. 793—796.
doi: 10.1002/nau.20606

34. Chen S.-L., Bih L.-I., Chen G.-D., et al. Transrectal ultrasound-
guided transperineal botulinum toxin A injection to the external ure-
thral sphincter for treatment of detrusor external sphincter dyssyner-
gia in patients with spinal cord injury // Arch Phys Med Rehabil. 2010.
Vol. 91, N 3. P. 340-344. doi: 10.1016/j.apmr.2009.11.006

35. Maria G., Brisinda G., Civello I.M,, et al. Relief by botulinum toxin
of voiding dysfunction due to benign prostatic hyperplasia: results
of a randomized, placebo-controlled study // Urology. 2003. Vol. 62,
N 2. P. 259-264. doi: 10.1016/s0090-4295(03)00477-1

36. Crawford E.D., Hirst K., Kusek J.W., et al. Effects of 100 and
300 units of onabotulinum toxin A on lower urinary tract symptoms
of benign prostatic hyperplasia: a phase Il randomized clinical trial //
JUrol. 2011. Vol. 186, N 3. P. 965-970. doi: 10.1016/j.juro.2011.04.062
37. Marberger M., Chartier-Kastler E., Egerdie B., et al. A random-
ized double-blind placebo-controlled phase 2 dose-ranging study of
onabotulinumtoxinA in men with benign prostatic hyperplasia // Eur
Urol. 2013. Vol. 63, N 3. P. 496-503. doi: 10.1016/j.eururo.2012.10.005
38. McVary KT., Roehrborn C.G., Chartier-Kastler E., et al. A mul-
ticenter, randomized, double-blind, placebo controlled study of
onabotulinumtoxinA 200 U to treat lower urinary tract symptoms in
men with benign prostatic hyperplasia // J Urol. 2014. Vol. 192, N 1.
P. 150-156. doi: 10.1016/j.juro.2014.02.004

39. Shim SR, Cho Y.J,, Shin I.-S., Kim J.H. Efficacy and safety of
botulinum toxin injection for benign prostatic hyperplasia: a sys-
tematic review and meta-analysis // Int Urol Nephrol. 2016. Vol. 48,
N 1. P. 19-30. doi: 10.1007/s11255-015-1153-3

40. Tavakkoli M., Ghorbani H., Nobahar A, et al. Transurethral intra-
prostatic botulinum toxin-A injection in patients with benign prostatic
hyperplasia: A case series and literature review // Iran J Toxicol.
2022. Vol. 16, N 1. P. 9-16. doi: 10.32598/1JT.16.1.851.1



https://doi.org/10.1016/j.eururo.2011.07.002
https://doi.org/10.1016/j.juro.2012.01.125
https://doi.org/10.1016/j.eururo.2022.03.010
https://elibrary.ru/cbogmk
https://doi.org/10.18565/urology.2023.2.122-12
https://doi.org/10.1016/j.juro.2007.01.130
https://doi.org/10.1016/j.juro.2010.08.021
https://elibrary.ru/mtzcfb
https://doi.org/10.1016/j.eururo.2012.03.005
https://doi.org/10.1016/j.eururo.2011.10.028
https://doi.org/10.1016/j.eururo.2013.04.001
https://doi.org/10.1016/j.juro.2012.12.022
https://elibrary.ru/oytvrd
https://doi.org/10.17816/uroved104335
https://doi.org/10.1136/jnnp.2004.045765
https://elibrary.ru/jfeurn
https://doi.org/10.1016/j.apmr.2008.10.023
https://doi.org/10.1002/nau.20606
https://doi.org/10.1016/j.apmr.2009.11.006
https://doi.org/10.1016/s0090-4295(03)00477-1
https://doi.org/10.1016/j.juro.2011.04.062
https://doi.org/10.1016/j.eururo.2012.10.005
https://doi.org/10.1016/j.juro.2014.02.004
https://doi.org/10.1007/s11255-015-1153-3
https://doi.org/10.32598/IJT.16.1.851.1

REVIEWS

41. Moussa AS., Ragheb AM., Abdelbary AM.,, et al. Outcome of
Botulinum Toxin-A intraprostatic injection for benign prostatic hy-
perplasia induced lower urinary tract symptoms: A prospective
multicenter study // Prostate. 2019. Vol. 79, N 11. P. 1221-1225.
doi:10.1002/pros.23805

42. Smith C.P., Radziszewski P., Borkowski A, et al. Botulinum toxin
A has antinociceptive effects in treating interstitial cystitis // Urology.
2004. Vol. 64, N 5. P. 871-875. doi: 10.1016/j.urology.2004.06.073
43. Giannantoni A., Costantini E., Di Stasi S.M,, et al. Botulinum A
toxin intravesical injections in the treatment of painful bladder syn-
drome: a pilot study // Eur Urol. 2006. Vol. 49, N 4. P. 704-709.
doi: 10.1016/j.eururo.2005.12.002

44, Pinto R., Lopes T., Costa D., et al. Ulcerative and nonulcerative
forms of bladder pain syndrome/interstitial cystitis do not differ in
symptom intensity or response to onabotulinum toxin A // Urology.
2014. Vol. 83, N 5. P. 1030-1034. doi: 10.1016/j.urology.2014.01.018
45. 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. Vol. 58, N 3. P. 360-365. doi: 10.1016/j.eururo.2010.02.031
46. Kuo H.-C., Chancellor M.B. Comparison of intravesical botuli-
num toxin type A injections plus hydrodistention with hydrodisten-
tion alone for the treatment of refractory interstitial cystitis/pain-
ful bladder syndrome // BJU Int. 2009. Vol. 104, N 5. P. 657-661.
doi: 10.1111/j.1464-410X.2009.08495.x

47. Kuo H.-C,, Jiang Y.-H., Tsai Y.-C., Kuo Y.-C. Intravesical botulinum
toxin-A injections reduce bladder pain of interstitial cystitis/bladder
pain syndrome refractory to conventional treatment — A prospec-
tive, multicenter, randomized, double-blind, placebo-controlled
clinical trial // Neurourol Urodyn. 2016. Vol. 35, N 5. P. 609-614.
doi: 10.1002/nau.22760

48. Anb-UWykpn CX., KysbmuH W.B., Cnecapesckas M.H., WrHa-
wos t0.A. BOTyNMHWYECKMIA TOKCWH Tna A B neyeHun cvHApoMa
60Ne3HEHHOT0 MOYEBOr0 MY3bIPs Y MKEHLLWH: NepBble pe3ynbTatsl //
Yponoruyeckue Begomoctu. 2018. T. 8, N 2. C. 5-10. EDN: XTMHAL
doi: 10.17816/uroved825-10

49. Hanno P.M,, Erickson D., Moldwin R, et al. Diagnosis and treat-
ment of interstitial cystitis/bladder pain syndrome: AUA guide-
line amendment // J Urol. 2015. Vol. 193, N 5. P. 1545-1553.
doi: 10.1016/.jur0.2015.01.086

50. Engeler D., Baranowski A.P., Berghmans B., et al. EAU guidelines
on chronic pelvic pain. European Assaciation of Urology, 2024.

51. Zermann D.-H,, Ishigooka M., Schubert J., Schmidt R.A. Peri-
sphincteric injection of botulinum toxin type A. A treatment option
for patients with chronic prostatic pain? // Eur Urol. 2000. Vol. 38,
N 4. P. 393-399. doi: 10.1159/000020314

52. Gottsch H.P., Yang C.C., Berger R.E. A pilot study of botulinum toxin
A for male chronic pelvic pain syndrome // Scand J Urol Nephrol. 2011.
Vol. 45, N 1. P. 72—76. doi: 10.3109/00365599.2010.529820

53. Kpueobopogos I'.I", LLymnno [1.B., Bacunses A.B., u gp. botynn-
HUYECKMI TOKCWH TUNa A B KOMMJIEKCHOM NEYEHNMM MYMUMH C CUH-
JPOMOM XPOHWYECKOW Ta30BOM b0MM B COYETAHUM C HapyLUEHVEM
(bYHKLMM 0NOpOXKHEHUSA ModeBoro ny3bipst // Yponorus. 2011, N2 5,
C. 67-72. EDN: OKLGYJ

Vol. 14(2) 2024

DOl https://doiorg/10.17816/uroved633370

Urology reports (St. Petersburg)

54, Falahatkar S., Shahab E., Gholamjani Moghaddam K., Kazemne-
zhad E. Transurethral intraprostatic injection of botulinum neurotoxin
type A for the treatment of chronic prostatitis/chronic pelvic pain
syndrome: results of a prospective pilot double-blind and randomized
placebo-controlled study // BJU Int. 2015. Vol. 116, N 4. P. 641-649.
doi: 10.1111/bju.12951

55. El-Enen M.A., Abou-Farha M., El-Abd A, et al. Intraprostatic in-
jection of botulinum toxin-A in patients with refractory chronic pelvic
pain syndrome: The transurethral vs. transrectal approach // Arab
J Urol. 2015. Vol. 13, N 2. P. 94-99. doi: 10.1016/j.aju.2015.01.001
56. Jarvis S.K., Abbott JA., Lenart MB. et al. Pilot study
of botulinum toxin type A in the treatment of chronic pel-
vic pain associated with spasm of the levator ani muscles //
Aust N Z J Obstet Gynaecol. 2004. Vol. 44, N 1. P. 46-50.
doi: 10.1111/j.1479-828X.2004.00163.x

57. Abbott J.A., Jarvis SK., Lyons S.D., et al. Botulinum toxin type
A for chronic pain and pelvic floor spasm in women: a randomized
controlled trial // Obstet Gynecol. 2006. Vol. 108, N 4. P. 915-923.
doi: 10.1097/01.A06.0000237100.29870.cc

58. Ghanem H., Raheem AA. AbdelRahman I.F.S., et al. Botuli-
num neurotoxin and its potential role in the treatment of erec-
tile dysfunction // Sex Med Rev. 2018. Vol. 6, N 1. P. 135-142.
doi: 10.1016/}.sxmr.2017.07.008

59. El-Shaer W., Ghanem H., Diab T., et al. Intra-cavernous injection
of BOTOX® (50 and 100 Units) for treatment of vasculogenic erectile
dysfunction: Randomized controlled trial // Andrology. 2021. Vol. 9,
N 4. P. 1166=1175. doi: 10.1111/andr.13010

60. Abdelrahman |.F.S., Raheem AA., Elkhiat Y., et al. Safety and ef-
ficacy of botulinum neurotoxin in the treatment of erectile dysfunc-
tion refractory to phosphodiesterase inhibitors: Results of a random-
ized controlled trial // Andrology. 2022. Vol. 10, N 2. P. 254-261.
doi: 10.1111/andr.13104

61. Giuliano F., Joussain C., Denys P. Safety and efficacy of intra-
cavernosal injections of abobotulinumtoxinA (Dysport®) as add on
therapy to phosphosdiesterase type 5 inhibitors or prostaglandin el
for erectile dysfunction-case studies // Toxins (Basel). 2019. Vol. 11,
N 5. ID 283. doi: 10.3390/toxins 11050283

62. Giuliano F., Joussain C., Denys P,, et al. Intracavernosal onabotu-
linumtoxina exerts a synergistic pro-erectile effect when combined
with sildenafil in spontaneously hypertensive rats // J Sex Med. 2022.
Vol. 19, N 6. P. 899-906. doi: 10.1016/j.jsxm.2022.03.213

63. Serefoglu E.C,, Silay M.S. Botulinum toxin-A injection may be ben-
eficial in the treatment of life-long premature ejaculation // Med Hy-
potheses. 2010. Vol. 74, N 1. P. 83-84. doi: 10.1016/j.mehy.2009.07.038
64, Shaher H., Noah K., Abdelzaher M., et al. Is bulbospongiosus
muscle botox injection safe and effective in treating lifelong prema-
ture ejaculation? Randomized controlled study // World J Urol. 2024.
Vol. 42, N 1. 1D 218. doi: 10.1007/s00345-024-04899-1

65. Almekaty K., Ghaith A, Ragab M, et al. Effect of bulbospongiosus
muscle injection with botulinum-A toxin for treatment of lifelong pre-
mature ejaculation; a randomized controlled trial // Int J Impot Res.
2024. In print. doi: 10.1038/s41443-024-00831-8

173


https://doi.org/10.1016/j.urology.2004.06.073
https://doi.org/10.1016/j.eururo.2005.12.002
https://doi.org/10.1016/j.urology.2014.01.018
https://doi.org/10.1016/j.eururo.2010.02.031
https://doi.org/10.1111/j.1464-410X.2009.08495.x
https://doi.org/10.1002/nau.22760
https://elibrary.ru/xtmhal
https://doi.org/10.17816/uroved825-10
https://doi.org/10.1016/j.juro.2015.01.086
https://doi.org/10.1159/000020314
https://doi.org/10.3109/00365599.2010.529820
https://elibrary.ru/oklgyj
https://doi.org/10.1111/bju.12951
https://doi.org/10.1016/j.aju.2015.01.001
https://doi.org/10.1111/j.1479-828X.2004.00163.x
https://doi.org/10.1097/01.AOG.0000237100.29870.cc
https://doi.org/10.1016/j.sxmr.2017.07.008
https://doi.org/10.1111/andr.13010
https://doi.org/10.1111/andr.13104
https://doi.org/10.3390/toxins11050283
https://doi.org/10.1016/j.jsxm.2022.03.213
https://doi.org/10.1016/j.mehy.2009.07.038
https://doi.org/10.1007/s00345-024-04899-1
https://doi.org/10.1038/s41443-024-00831-8

174

OB30PHI JUTEPATYPHI

AUTHORS' INFO

Grigorii G. Kriveborodov, MD, Dr. Sci. (Medicine), Professor;
ORCID: 0000-0001-6433-4219; Scopus author ID: 6602856939;
eLibrary SPIN: 8431-1205; e-mail: dr.krivoborodov@yandex.ru

*Igor V. Kuzmin, MD, Dr. Sci. (Medicine), Professor;
address: 6-8 Lva Tolstogo st., Saint Petersburg, 197022, Russia;

ORCID: 0000-0002-7724-7832; Scopus author ID: 56878681300;

eLibrary SPIN: 2684-4070; e-mail: kuzminigor@mail.ru
Margarita N. Slesarevskaya, MD, Cand. Sci. (Medicine);

ORCID: 0000-0002-4911-6018; Scopus author ID: 57196117211;

eLibrary SPIN: 9602-7775; e-mail: mns-1971@yandex.ru

Nikolay S. Efremov, MD, Cand. Sci. (Medicine);
ORCID: 0000-0001-7785-3405; eLibrary SPIN: 1453-4148;
e-mail: nefr@yandex.ru

Alina A. Gontar; MD; ORCID: 0000-0002-7072-4026;
e-mail: drgontar@yandex.ru

* Corresponding author / ABTOp, 0TBETCTBEHHBI 3@ NEPENMCKY

Tom 14,Ne 2, 2024

DOl https://doiorg/10.17816/uroved633370

ypOﬂOH/M@CRME‘ BEJOMOCTH

0b ABTOPAX

puropuii M'eopruesuy KpnBob6opoaos, 1-p Mea. HayK, npodeccop;
ORCID: 0000-0001-6433-4219; Scopus author ID: 6602856939;
eLibrary SPIN: 8431-1205; e-mail: dr.krivoborodov@yandex.ru

*Uropb BanentnHoBuY Ky3bMuH, [1-p Mea. HayK, npodeccop;
anpec: Poceus, 197022, Cankr-TeTep6ypr, yn. Jbea Tonctoro, 4. 6-8;
ORCID: 0000-0002-7724-7832; Scopus author ID: 56878681300;
eLibrary SPIN: 2684-4070; e-mail: kuzminigor@mail.ru

Maprapura HukonaeBHa CnecapeBckas, KaHfl. Me[. HayK;
ORCID: 0000-0002-4911-6018; Scopus author ID: 57196117211;
eLibrary SPIN: 9602-7775; e-mail: mns-1971@yandex.ru

Hukonai Cepreesny EdppeMoB, KkaH[. Mefl. Hayk;
ORCID: 0000-0001-7785-3405; eLibrary SPIN: 1453-4148;
e-mail: nefr@yandex.ru

Anuna AnppeesHa lNontapb; ORCID: 0000-0002-7072-4026;
e-mail: drgontar@yandex.ru



https://orcid.org/0000-0001-6433-4219
https://www.elibrary.ru/author_profile.asp?spin=8431-1205
mailto:dr.krivoborodov@yandex.ru
https://orcid.org/0000-0001-6433-4219
https://www.elibrary.ru/author_profile.asp?spin=8431-1205
mailto:dr.krivoborodov@yandex.ru
https://orcid.org/0000-0002-7724-7832
https://www.elibrary.ru/author_profile.asp?spin=2684-4070
mailto:kuzminigor@mail.ru
https://orcid.org/0000-0002-7724-7832
https://www.elibrary.ru/author_profile.asp?spin=2684-4070
mailto:kuzminigor@mail.ru
https://orcid.org/0000-0002-4911-6018
https://www.elibrary.ru/author_profile.asp?spin=9602-7775
mailto:mns-1971@yandex.ru
https://orcid.org/0000-0002-4911-6018
https://www.elibrary.ru/author_profile.asp?spin=9602-7775
mailto:mns-1971@yandex.ru
https://orcid.org/0000-0001-7785-3405
https://www.elibrary.ru/author_profile.asp?spin=1453-4148
mailto:nefr@yandex.ru
https://orcid.org/0000-0001-7785-3405
https://www.elibrary.ru/author_profile.asp?spin=1453-4148
mailto:nefr@yandex.ru
https://orcid.org/0000-0002-7072-4026
mailto:drgontar@yandex.ru
https://orcid.org/0000-0002-7072-4026
mailto:drgontar@yandex.ru

	Botulinum toxin therapy in urology: historical aspect

	Abstract

	To cite this article



	Ботулинотерапия в урологии. Исторические аспекты

	Аннотация

	Как цитировать


	Background

	Conclusion

	Additional information

	Дополнительная информация

	References

	Список литературы

	Authors' Info

	Об авторах


