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Abstract

Background: We aimed to evaluate the safety and efficacy of 50-unit dose against 100-unit dose of intracavernosal injection (ICI) of
AbobotulinumtoxinA (BTX-A) (Masport®) in patients with vascular erectile dysfunction (ED) resistant to first-line therapies, includ-
ing phosphodiesterase type 5 inhibitors (PDE5I).
Methods: In this double-blind randomized controlled trial (RCT), 40 patients with ED resistant to PDE5I were randomly divided into
two groups: ICI of a single dose of Masport® 50 units and single dose of 100 units. Peak systolic velocity (PSV) confirmed arterial
insufficiency vascular disorder. For all patients, International Index of Erectile Function (IIEF), Sexual Health Inventory for Men
(SHIM), and Erection Hardness Score (EHS) questionnaires were completed. Six weeks after the treatment, the subjects were re-
examined.
Results: Our results showed an acceptable clinical efficacy and safety of ICI of Masport® six weeks after injection. No systemic
complications in patients were seen. Three patients complained of brief penile pain shortly after injection, but there were no other
local complications. The increase in mean PSV in the 100-unit group due to treatment was significant (P-value < 0.0001). Also, there
was a significant difference between the two groups of 50- and 100-unit (P-value < 0.0001). In addition, the increase in mean IIEF-EF,
SHIM score, and EHS due to treatment was significant between the two groups. For the 100-unit group, P-value < 0.0001 and the
difference between the two groups was also significant (P-value < 0.0001), which indicated a better response to treatment in the
100-unit group. The mean increase of IIEF score (EF domain) was 4.3 (mean IIEF: 9.4 and 13.7 after and before, respectively) in the
100-unit group and (mean IIEF: 8.1 and 9.1 after and before, respectively) in the 50-unit group.
Conclusions: The results of this study showed that ICI of AbobotulinumtoxinA, especially at a dose of 100 units, in patients with
refractory vasculogenic ED is safe and effective in improving sexual function and ultrasound indices.
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1. Background

Erectile dysfunction (ED) is defined as the inability to
obtain or maintain an adequate erection for sexual inter-
course and is a complication that increases with age (1).
The Massachusetts Male Aging Study (MMAS) reports an ED
prevalence of about 50%, 60%, and 70% in men aged 50,
60, and 70 years, respectively (2). There are several factors
involved in the sexual function of older men, including
physical and mental conditions, comorbidities, and med-
ications used to treat them (3). The pathophysiology of
ED may include vascular, neurological, psychological, or
drug-induced factors (4). There is convincing evidence that
the most important underlying cause is vascular ED, and
that cardiovascular disease and ED have a common etiol-

ogy and pathophysiology (5).

Risk factors for ED include age, smoking, diabetes
mellitus (DM), hypertension, dyslipidemia, metabolic dis-
eases, obesity, and sedentary lifestyle (1). The first line of ED
treatment includes psychosexual counseling and oral ther-
apy with phosphodiesterase 5 inhibitors (PDE5I), includ-
ing sildenafil, vardenafil, tadalafil, and evanafil (6).

Unfortunately, effective treatment for complex ED is
still evolving despite the convenience of oral therapy.
Some patients have contraindications regarding the use of
PDE5I, such as concomitant use of nitrate. Some patients
cannot tolerate headaches, visual and auditory changes.
Also, 11-44% of patients do not respond to monother-
apy with PDE5I. For this group of patients, the second
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line of treatment includes vacuum and ICI of vasoactive
prostanoids. Other methods, including adrenoceptor an-
tagonists, central dopamine agonists, androgen replace-
ment therapies, and other experimental drugs, have been
used by physicians before surgery. However, satisfactory
treatments for ED are still unknown and challenging (7).

The use of botulinum toxin in urology is not a new is-
sue, but it is time for its widespread and proven use. Al-
though it was first safely used on humans in 1970, the need
for botulinum toxin in urology was not recognized un-
til the first decade of the twentieth century. The use of
type A botulinum toxin was transformed and developed
into a wide range of non-invasive treatment modalities in
the treatment of a wide range of urinary and sexual dis-
orders. The mechanism of action of botulinum toxin is
similar in different urological applications and is due to
the presynaptic binding to the terminals of cholinergic
nerves which reduces acetylcholine leading to neuromus-
cular block and relaxes the muscles at the injection site
(8). In recent studies, researchers have used this muscle re-
laxant property of injecting botulinum toxin into the cor-
pus cavernosa to increase penile erection as a new line of
therapy in ED (9, 10). There are seven different serotypes
of botulinum toxin. Commercially available types include
serotypes A and B for human use, but their urological use
is limited. Types used in urological studies include type A,
brand BOTOX® in the United States, and brand Dysport®
Known in France (9).

In the urological use of the toxin, several studies have
shown that its use is safe and systemic spread of the toxin
does not appear to exist (6).

Because the pathophysiology and the reason for pa-
tients’ lack of response to PDE5I is insufficient smooth
muscle relaxation and veno-occlusive disorder (VOD), any
treatment that increases cavernosal smooth muscle relax-
ation can increase the patient’s response to PDE5I (10).

2. Objectives

Due to the lack of human and animal studies on the
possible role of botulinum toxin in patients with refrac-
tory ED, this study was carried out to evaluate the safety
and efficacy of 50-unit dose against 100-unit dose of intra-
cavernosal injection (ICI) of AbobotulinumtoxinA (BTX-A)
(Masport®) in patients with vascular ED resistant to first-
line therapies, including PDE5I.

3. Methods

3.1. Case Selection

In this double-blind, randomized controlled trial
(RCT), we enrolled 40 patients referred to Imam Khomeini

Hospital of Ahvaz, Iran, from May 2019 to July 2020. All
patients had ED and were resistant to oral PDE5I. Color
Doppler examination of cavernosal vessels with 40 mg
papaverine injection was performed, and peak systolic
velocity (PSV) was measured; the results confirmed arterial
insufficiency vascular disorder. An informed consent was
obtained from all participants prior to their inclusion in
the study.

The inclusion criteria were: men aged 30 - 70 years
old; having vascular ED proved by penile color Doppler ul-
trasound; and failure in response to first-line treatments.
Meanwhile, the exclusion criteria were: significant cardio-
vascular disease that interferes with sexual activity; history
of unstable physical and mental states; anatomical abnor-
mality of the penis (eg, penile fibrosis) that impairs erec-
tile function; hormonal disorders; and history of spinal or
pelvic radical surgery.

3.2. Questionnaires and Groups

For all patients, International Index of Erectile Func-
tion (IIEF), Sexual Health Inventory for Men (SHIM), and
Erection Hardness Score (EHS) questionnaires were com-
pleted. The patients were randomly divided into two equal
groups (n = 20 in each group) as follows: ICI of a single-dose
of Masport® 100 units and single-dose of 50 units. In or-
der to blind the study, only the injector was aware of the
injected dose. Hence, the sonographer, the data collector,
and the patients were not aware of the injection.

3.3. Procedure and Safety

One week after color Doppler ultrasound with papaver-
ine injection, the patients lied down in supine position. Af-
ter cleansing the skin with alcohol, intracavernosal injec-
tion was performed and the injection site was pressed di-
rectly for two minutes. To prevent systemic toxicity, a ring
was used at the base of the penis at the time of injection
and was kept in place for 15 minutes after injection. Pa-
tients were also subjected to cardiopulmonary monitoring
up to 30 minutes after injection.

3.4. Variables

Patients were then advised to continue their PDE5I af-
ter intracavernosal treatment; in fact, Masport was an add-
on treatment. Six weeks after the treatment, the subjects
were re-examined and penile color Doppler ultrasound
with papaverine injection was done, and mean PSV was
measured. Then, IIEF, SHIM, and EHS questionnaires were
completed, and the response to treatment was evaluated
and compared.
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3.5. Ethical Considerations

This study was approved by the Ethical Committee of
Ahvaz Jundishapur University of Medical Sciences, Iran
(code: IR.AJUMS.REC.1399.105). This study was performed
on patients with refractory ED. A checklist with no names
was used to collect information. Also, an informed consent
was obtained from all patients. The participants were in-
formed that their personal information is completely con-
fidential and only the results are presented in general. The
systemic and local effects of intracavernosal Masport in-
jection were fully explained to the patients. The study re-
ceived no funding.

4. Results

4.1. Demographic Information

The mean age of patients was 48.9 and 50.4 years in
the 100-unit and 50-unit groups, respectively. There was
no significant difference between the two groups in terms
of mean age (P-value = 0.637). The mean duration of ED in
patients was 3.6 years. Patients were categorized accord-
ing to the severity of ED under treatment at baseline prior
to abobotulinumtoxinA IC injections based on their EF-IIEF
domain score (11). All patients in this study had severe vas-
culogenic ED.

4.2. Safety

No systemic complications in patients were seen.
Three patients complained of brief penile pain shortly af-
ter injection, but there were no other local complications.

4.3. Penile Color Doppler Sonography

Six weeks after intracavernosal injection of Masport®
IC, Doppler sonography of the penis was performed with
40 mg papaverine injection. The mean PSV increase in the
100-unit group was 4.55 (from 26.45 to 31) and in the 50-
unit group was 0.46 (from 35.56 to 26.02). The results also
showed that the increase in mean PSV due to the treatment
was significant in the 100-unit group (P-value < 0.0001).
Also, there was a significant difference (P-value < 0.0001)
between the two groups, so that patients treated with 100
units had a better response (Figure 1).

4.4. Questionnaires and Response Rates

4.4.1. IIEF Score Completed for Patients Six Weeks After Injection

Performance analysis was performed based on IIEF-EF
improvement. At the first follow-up visit six weeks af-
ter Masport® IC, the following definition was applied to
responders: (i) Full responders: IIEF-EF-26; (ii) Relative
responders: IIEF-EF < 26 and increase in IIEF-EF against
baseline- 4 and (iii) Non-respondents: IIEF-EF < 26 and in-
crease in IIEF-EF against baseline < 4 (11).

40

30

20

10

0

PSV

50 Befo
re

10
0 Befo

re

50 Afte
r

10
0 Afte

r

Figure 1. Comparison of PSV in two groups before and six weeks after injection

Six weeks after abobotulinumtoxinA IC, no patient was
responding in the 50-unit group, but 18 (90%) patients re-
sponded in the 100-unit group; however, no patient had a
complete response and all responders were incomplete re-
sponders. Among the responders, 15 (75%) were still using
the same pharmacological ED treatment, and 5 (25%) had
modified the treatment prior to abobotulinumtoxinA IC.
Three patients treated with sildenafil stopped taking it.

Within six weeks, the average increase in IEF-EF domain
score was 4.3 (from 9.4 prior to Masport® IC to 13.7) and 1
(from 8.1 prior to Masport® IC to 9.1) in the 100-unit and 50-
unit groups, respectively. The increase in mean IIEF-EF due
to treatment was significant between the two groups (P-
value < 0.0001 for 100-unit group and P-value <0.0369 for
50-unit group); however, 100-unit group indicated a better
response to treatment (Figure 2).

Six weeks after injection, SHIM score was completed
for the patients. The mean SHIM score in 100-unit and 50-
unit groups increased by 4 (from 8.5 before Masport® IC
to 12.5) and 0.9 (from 8.1 before Masport® IC to 9), respec-
tively. The increase in mean SHIM score due to treatment in
the 100-unit and 50-unit groups was significant (P-value <
0.0001 for the 100-unit group and P-value < 0.0191 for the
50-unit group); however, 100-unit group indicated a better
response to treatment (Figure 3)

EHS score was completed for patients six weeks after
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Figure 2. Comparison of IIEF in two groups before and six weeks after injection

injection. The increase in mean EHS score in the 100-unit
group was 0.5 (from 1.5 to 2) and in the 50-unit group was
0.2 (from 1.4 to 1.6). The results also showed that the in-
crease in the mean EHS in 100-unit group due to treatment
was significant (P-value < 0.0001) (Figure 4).

5. Discussion

At the National Institutes of Health (NIH) Conference
on Impotence in 1992 it was stated that: "…because men,
especially older men, are particularly sensitive to the social
support of intimate relationships, withdrawal from these
relationships due to ED may lead to having a significant
negative impact on them (11).

Unfortunately, effective treatment for complex ED is
still evolving despite the convenience of oral therapy.
Some patients have contraindications to the use of a PDE5I,
such as concomitant use of nitrate. Some patients can-
not tolerate headache, visual and auditory changes. Also,
11 - 44% of patients do not respond to monotherapy with
PDE5I. For this group of patients, the second line of treat-
ment includes vacuum and ICI of vasoactive prostanoids.
Other methods, including adrenoceptor antagonists, cen-
tral dopamine agonists, androgen replacement therapies,
and other experimental drugs, have been used by physi-
cians before surgery. However, satisfactory treatments
for ED are still unknown and challenging (11). There are
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Figure 3. Comparison of SHIM score in two groups before and six weeks after injec-
tion

seven distinct subtypes of botulinum neurotoxins (BTX),
including A, B, C, D, E, F, and G. The commercialized toxin
types A and B have been approved by the Food and Drug
Administration (FDA) (11). Various forms of botulinum
toxin cause flaccid paralysis by inhibiting the secretion of
acetylcholine in the presynaptic membrane. They bind to
the receptor of a protein bound to the N-ethylmaleimide-
sensitive factor (SNARE) complex. SNARE complexes are
an important group of polypeptides that bind to synaptic
vesicles in the presynaptic membrane at the junction of
muscle-nerves, thus allowing acetylcholine to be secreted
into the synaptic space. Synaptosome-associated protein-
25 (SNAP-25) is a complex of SNARE that is affected by bo-
tulinum toxin (11).

Because the pathophysiology and the reason for pa-
tients’ failure to respond to PDE5I is insufficient smooth
muscle relaxation and venoocclusive disorder, any treat-
ment that increases cavernosal smooth muscle relaxation
can cause the patient to respond to PDE5I (11).

Since one of the main choices for the treatment of
these patients with vascular disorders resistant to PDE5I
is surgery and invasive procedures, we used a safe dose
of botulinum toxin for intracavernosal injection. We in-
vestigated this toxin in the treatment of patients with im-
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Figure 4. Comparison of EHS score in two groups before and six weeks after injec-
tion

potence resistant to the initial lines of treatment. In this
study, according to IIEF criteria, all patients had severe vas-
cular ED. We investigated this toxin in the treatment of pa-
tients with impotence resistant to the initial lines of treat-
ment. In this study, according to IIEF criteria, all 40 pa-
tients had severe vascular ED. For all patients, IIEF, SHIM,
and EHS questionnaires were completed. Then, the pa-
tients were randomly divided into two groups: ICI of a sin-
gle dose of Masport® 50 units and single dose of 100 units.

Six weeks after intracavernosal injection of Masport,
color Doppler sonography of the penis was performed
with 40 mg papaverine injection. There was an increase in
mean PSV and EHS in the 100-unit group due to treatment
(P-value < 0.0001), and there was a significant difference
between the two groups (P-value < 0.0001); but PSV and
EHS did not change significantly in the 50-unit group be-
fore and after the treatment. Moreover, the mean IIEF-EF
and SHIM score significantly increased due to treatment in
the 100-unit and 50-unit groups (P-value < 0.0001 for 100-
unit group), and there was a significant difference between
the two groups (P-value < 0.0001); also, there was a better
response to treatment in the 100-unit group.

In a study conducted by Ghanem et al. (9) in Egypt, 24
patients with severe vasculogenic ED resistant to PDEI5 or
ICI (TRIMIX intracavernosal injection) were assessed. The
results of penile Sono-Doppler two weeks after treatment

were as follows: PSV increased from 24.6 CM/S to 34.9 CM/S)
(P = 0.005); SHIM score improved six weeks after injection
(from 5.58 to 10.25) (P = 0.0075); and the mean EHS im-
proved from 2 to 2.75 (P = 0.01) (11)

According to the results of this study, a dose of 50 units
of toxin was effective on ED resistant to PDEI5. According
to the results, while 50-unit group improved SHIM score,
100-unit group improved all variables, including PSV, SHIM
score, and EHS.

This was a retrospective uncontrolled case study with
obvious limitations. Based on these preliminary find-
ings, there is need for randomized placebo-controlled tri-
als in order to further investigate the safety and efficacy
of abobotulinumtoxinA IC to salvage PDE5Is and PGE1
IC insufficient responders when combined with existing
pharmacological treatments. The response rate from the
present pilot study showed that further multi-center ran-
domized controlled trials with larger sample sizes should
be conducted in the future.

5.1. Conclusions

The results of this study showed that intracavernosal
injection of Botulinum Masport ® toxin at a dose of 100
units in patients with vasculogenic ED resistant to PDE5I
was slightly effective in improving sexual function and ul-
trasound indices. Further studies are needed to confirm
our results.
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