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Premature ejaculation (PE), lifelong and acquired, is the most common male sexual disorder, with serious impacts on the patient
and his partner’s quality of life, sexual well-being, and psychosocial health. The most popular treatment options are on-demand
topical anesthetics and off-label daily or on-demand selective serotonin reuptake inhibitors (SSRIs), followed by behavioral therapy.
While SSRI treatments are reportedly safe, they are associated with limited efficacy and provide only a temporary delay in
ejaculation latency time. The majority of PE patients are dissatisfied with SSRIs; thus, adherence to on-demand or daily SSRI
treatments is low. In this article, we review studies on currently available technologies that are not pharmacological, surgical,
cognitive or behavioral therapies. Recent data from studies of newly developed medical devices used in PE treatment are
encouraging as they provide drug-free spontaneity during coitus, without severe adverse effects.
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INTRODUCTION
Premature ejaculation (PE), one of the most common male sexual
disorders, profoundly affects the quality of life for both the patient
and their partner [1]. Many of the proposed definitions for PE lack
a foundation in scientific data and lack diagnostic criteria [2, 3].
The International Society for Sexual Medicine (ISSM) defines PE
(lifelong and acquired) as characterized by the following criteria:
ejaculation which almost always or always occurs prior to or within
1 min of vaginal penetration (lifelong PE) or a clinically significant
and upsetting reduction in ejaculation latency time, of often up to
3min (acquired PE); inability to delay ejaculation in nearly all or all
vaginal penetrations (lifelong and acquired PE); and negative
personal consequences, such as inconvenience, distress, frustra-
tion, and/or avoidance of sexual intimacy (lifelong and acquired
PE) [4]. Nevertheless, this widely accepted definition by the
ISSM is applicable to heterosexual penis-vagina sexual activities,
while we have limited information on how to define PE in other
sexual activities, such as anal sex or in men with homosexual
orientations. Epidemiological studies, based on non-validated PE
definitions and patient self-reported outcome (PRO) measures,
found prevalence of PE complaints in the male population as
high as 20–30% [5–9]. However, subsequent epidemiology
studies applying evidence-based PE definitions found much
lower prevalence rates (~5%) for both lifelong and acquired
PE [10–13]. Of note, since PE is frequently a self-reported and
self-rated complaint, it is difficult to determine its epidemiology.
Complicating the matter further is the fact that PE is diagnosed
in some couples based on distress and not on objective
symptoms [14].
While the exact etiology of PE remains undetermined [15–18],

the most widely accepted theories regarding the etiology of
lifelong PE center on disruptions in neurotransmitter activities

within the central nervous system. This includes serotonin,
noradrenaline, oxytocin, nitric oxide (NO), and Gama aminobutyric
acid (GABA) [19]. Additionally, increased sensitivity of the glans
penis [20], erectile dysfunction (ED) [21, 22], genetic polymorph-
isms [23–26], hormonal imbalances [27, 28], and prostatic diseases
[29, 30] also contribute to its pathophysiology. Further research is
necessary to evaluate the impact of these factors on ejaculation
physiology. The etiology of acquired PE is more closely associated
with underlying medical, psychological, and interpersonal causes,
as described by Serefoglu et al. [31].
Since the 1990s, the prevailing treatment options for both lifelong

and acquired PE have been on-demand topical anesthetics and off-
label daily or on-demand selective serotonin reuptake inhibitors
(SSRIs) [32], including Dapoxetine, a swiftly absorbed and short-acting
SSRI, which stands as the sole approved oral medication for PE
treatment. Notably, Dapoxetine lacks approval from the US Food and
Drug Administration due to its uncertain efficacy and safety [32].
While the majority of men with PE report these treatments as safe,
some may experience minor adverse effects. Additionally, SSRIs offer
only a temporary delay in ejaculation latency time, with PE often
resurfacing after treatment cessation [32–36]. Certain PE patients and
their partners might find the necessity to apply a topical anesthetic
5–10min before each sexual encounter dissatisfying [37]. A post-
marketing study reveals that a significant majority (up to 75%) of PE
patients express dissatisfaction with topical anesthetic treatments.
Consequently, adherence to topical anesthetic treatments remains
low, at ~10% [38].
Behavioral therapy, specifically sex therapy, represents a

treatment with fewer side effects and lower costs. Its goal is to
enhance self-confidence and alleviate anxiety and depression by
systematically training men to acquire sexual skills that can extend
ejaculation time. In the short term, behavioral therapy can yield
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success rates ranging from 45% to 65% of patients, but its long-
term effects remain uncertain [39].
A definitive cure for PE is still elusive, and ongoing research is

focused on identifying the optimal treatment for this condition.
Consequently, in response to the unmet need for PE therapy, new
technologies are currently under development.
This review article is aimed at providing a summary of the

presently available non-pharmacological, non-surgical technolo-
gical therapies for PE, excluding cognitive or behavioral
approaches. We will discuss the findings from studies that are
dedicated to creating innovative technological treatment options
for PE.

Neuromuscular electrical stimulation
Pelvic floor muscles (PFMs), specifically the ischiocavernosus and
bulbospongiosus muscles, assume a pivotal role in the expulsion
phase of ejaculation, expressed by increase in electromyographic
activity during ejaculation [40].
The objective of physio-kinesiotherapy and electrostimulation is

to augment the contractile strength of the perineal muscles,
complemented by biofeedback to facilitate patients in mastering
the recognition and contraction of PFMs, thereby strengthening the
urethral sphincter. However, a comprehensive understanding of the
intricate protocol dynamics is often necessitated, requiring patients
to undergo several months of PFM training to gain control over the
ejaculatory reflex and adeptly apply acquired skills during sexual
activity [40].
In a study by Pastore et al. [41], 40 patients with lifelong PE and

intravaginal ejaculatory latency time (IELT) values below 1min
underwent a 12-week PFM rehabilitation regimen, comprising
physio-kinesiotherapy, trans anal probe electro-stimulation, and
thrice-weekly biofeedback sessions. Post-intervention, the mean
IELT demonstrated a significant increase compared to baseline
values (31.7 s vs. 146.2 s, respectively, P < 0.0001). Subsequently,
Pastore et al. [42] retrospectively reviewed 154 participants with
baseline IELT values of 60 s or less and Premature Ejaculation
Diagnostic Tool (PEDT) scores exceeding 11. The 12-week PFM
rehabilitation program included physio-kinesiotherapy, trans anal
probe electrostimulation, and three weekly biofeedback sessions,
each lasting 20min. Of the 122 participants completing PFM
rehabilitation, 111 gained control over their ejaculation reflex,
resulting in a mean IELT of 161.6 s and a PEDT score of 2.3 at the
intervention endpoint, indicating a significant increase from
baseline IELT of 40.4 s and PEDT score of 17.0 (P < 0.0001). At
the 36-month follow-up, 64% and 56% of the remaining 95
participants maintained satisfactory ejaculation control at 24- and
36-months post-intervention, respectively.
Protocols utilizing PFM rehabilitation, incorporating physio-

kinesiotherapy, trans-anal probe electrostimulation, and biofeed-
back, are characterized as protracted and cumbersome, lacking on-
demand suitability during intercourse. Patients often necessitate
substantial time to comprehend the intricacies of the protocol,
essential for achieving control over their ejaculatory reflex and
subsequently applying this knowledge during sexual activity.
Gruenwald et al. [43] proposed an alternative approach to PE

treatment, utilizing transcutaneous electrical neuro stimulation
(TENS) on the perineal region. The rationale was that TENS
would suppress rhythmic contractions in the expulsion phase by
generating a plateau action potential, through continuous
stimulation of the bulbospongiosus and ischiocavernosus
muscles. Anticipated benefits included hindering muscle relaxa-
tion, sustaining the muscles in a sub-tetanic contraction state,
thus potentially leading to delayed ejaculation during sexual
intercourse.
In 2017, Shechter et al. [44] piloted a study to test this hypothesis,

employing a commercial TENS device on the perineum of 23
patients with lifelong PE, with each patient serving as their own
control. The study compared Masturbating Ejaculatory Latency

Time (MELT) with and without TENS during self-sexual stimulation.
Results indicated significantly higher mean MELT values during
TENS treatment compared to self-stimulation without TENS (311.4 s
vs. 124.6 s, P= 0.0009), signifying an ~4-fold increase in MELT.
Notably, the absence of an established MELT threshold in the
literature prompted the researchers to assume a correlation with
IELT in PE patients, an assumption lacking scientific validation and
constituting a significant study limitation. No patients reported
erectile difficulties or severe adverse effects, although a minority
experienced minor adverse effects such as discomfort during
stimulation and dysuria.
This study presents a novel approach to addressing lifelong PE

through the extension of on-demand coital duration, achieved via
electric stimulation of the ejaculation muscles using the In2 patch.
This method holds promise as a potential on-demand, non-
invasive, and drug-free treatment for PE. However, it is important
to note that the study’s scope was constrained by a limited
number of participants, the exclusion of those with acquired PE,
short-term follow-up, exclusive focus on vaginal penetration,
omission of men engaged in anal penetration, exclusion of
couples with shorter-term relations, and the use of a device based
on a theoretical mechanism of action.
As a result of this study, the In2 patch, a miniaturized on-

demand perineal TENS device, was developed for PE treatment
(Virility Medical Ltd., Hod Hasharon, Israel). During 2019–2020,
Shechter et al. [45] conducted an international, bi-center,
prospective, double-blind, randomized, bi-arm, sham-controlled,
first-in-human clinical study to evaluate the safety, feasibility, and
effectiveness of the perineal TENS device during coitus.
The study enrolled 59 male patients with lifelong PE, averaging

39.8 years old. IELT was measured by their female partner over a
2-week run-in period, and eligibility was determined based on IELT
values and medical/sexual history. Patient-specific sensory and
motor activation thresholds during perineal stimulation with the
In2 patch were derived from these results. At the final visit, IELTs,
Clinical Global Impression of Change (CGIC) scores, and Premature
Ejaculation Profile (PEP) questionnaire outcomes were recorded.
Each individual was compared to his own results, with and
without the device, and comparison was also performed between
the Sham and the Active groups. The primary end points
evaluated the device’s efficacy as the mean change in geometric
mean IELT.
51 of 59 patients completed the study. Of those, 34 were in the

Active Group, and 17 were in the Sham Group. The baseline
geometric mean IELT significantly increased from 67 to 123 s
(p < 0.01) in the Active Group, compared to an insignificant
increase from 63 to 81 s (P= 0.17) in the Sham Group. The mean
increase in IELT from baseline was 56 s in the active Group, which
was significantly different from, and 3.1 times greater, than the
geometric mean increase of 18 s in sham group (p= 0.01), while
the geometric mean fold increases in IELTs were 1.7 and 1.2 for
Active and Sham groups, respectively. The mean ratio of fold
change (Active/Sham) was 1.4, significantly different from 1.0
(P= 0.02).
In a subgroup analysis of subjects exhibiting improvement in

IELT, 91% (31/34) of individuals in the Active Group demonstrated
enhanced IELT during the treatment period compared to baseline.
Responders exhibited a mean time-fold increase in IELT of 2.04,
with a 95% confidence interval ranging from 1.68 to 2.40.
No instances of serious or severe treatment-emergent adverse

events (AEs) were reported. Two minor AEs occurred in the Active
Group (2/186 sessions), both attributed to the study device. One
participant reported “Discomfort due to device vibration in the
inguinal scar site,” while another reported “Pain and discomfort
during sexual intercourse in the pelvic area”; nonetheless, both
individuals continued their participation in the study. Conse-
quently, the AE rate was 1.1% in the Active Group, contrasting
with 0.0% (0/70) in the Sham Group (P= 1.00).
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This study introduces an innovative approach to addressing
lifelong PE by extending on-demand coital duration through
electric stimulation of the ejaculation muscles using the In2 patch.
This method shows promise as a potential on-demand, non-
invasive, and drug-free treatment for PE. However, it is essential
to acknowledge the study’s limitations, including a restricted
participant pool, exclusion of individuals with acquired PE, short-
term follow-up, a focus solely on vaginal penetration, omission of
men engaged in anal penetration, exclusion of couples with
shorter-term relations, and utilization of a device based on a
theoretical mechanism of action. Future comparative studies are
imperative to ascertain whether on-demand TENS treatment
methods can match or surpass the efficacy of pharmacological
agents in delaying ejaculation for patients with PE. The concept of

utilizing electrical stimulation to prolong ejaculation latency time
gained support from Cizmezi et al. in an animal model. Twenty-
four male Wistar albino rats underwent neuromuscular electrical
stimulation at the bulbospongiosus muscle and they measured
the effect on ejaculation parameters. In this controlled study, high-
frequency burst and continuous low-frequency (LF) neuromuscu-
lar electrical stimulation was applied to the rats for 30min (n= 8
for each group including control). They found a significant
difference between the groups in terms of ejaculation time
(1344.71 ± 105.9, p= 0.002). Other measured PE parameters did
not differ significantly between the groups (change in basal
seminal vesicle pressure, seminal vesicle maximum pressure,
number and interval time of seminal vesicle contractions and
bulbospongiosus muscle EMG activities). They concluded that

Table 1. Comparison between new scientifically studied technologies for the possible treatment of premature ejaculation.
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continues low-frequency neuromuscular electrical stimulation
(2 Hz and 200 µs transition time) significantly prolonged the
ejaculation time in rats. This study strengthens the theoretical
mode of action by maintaining sub-tetanic continuous contraction
that prevents the rhythmic contractions necessary for completing
the ejaculatory process [46].

Transcutaneous posterior tibial nerve stimulation (TPTNS)
TPTNS therapy has found extensive application in pelvic floor
physiotherapy [47]. The underlying principle of electrostimulation
therapy is rooted in the intricate sensorimotor function of the
posterior tibial nerve, originating from T4–S3 roots. While the
emission phase of ejaculation is primarily governed by stimuli
from the T12–L1 area [48], the expulsion phase is predominantly
regulated at the S2–S4 level [49, 50]. Consequently, TPTNS has the
potential to inhibit both the emission (through the sympathetic
system) and expulsion (through the parasympathetic–somatic
ejaculation system) phases of ejaculation.
In a phase II trial, TPTNS was assessed as a novel treatment

approach for PE. Eleven patients with PE underwent TPTNS
sessions lasting 30 min, three times a week for 12 weeks. In total,
6 out of 11 (54%) patients who completed the 12-week
treatment period exhibited a three-fold increase in IELT
compared to baseline (P= 0.037). Only two patients reported
complications, such as constipation (n= 1) and a sensation of
heat in the leg (n= 1). Importantly, no reported adverse effects
led to a change in therapy adherence. However, it is important
to note that this study has significant limitations, including a
very low number of participants, the absence of a control group,
and a lack of randomization [51]. In a trial conducted in 2020,
the effectiveness of TPTNS treatment was compared to sham
therapy in a group of 60 men with PE. They underwent 30-min
sessions of either TPTNS or sham therapy once a week. At the
conclusion of the 12-week treatment period, the average IELT
values increased from 40.4 s to 51.25 s for patients receiving
TPTNS, while for those treated with sham therapy, the values
went from 37.9 s to 42.5 s (P= 0.030) [52]. This study revealed an
improvement in IELT scores in the Sham group, even though no
electrical current was applied. This suggests that the contact of
the TPTNS probe with the body may have induced a placebo
effect. There were no statistically significant differences
observed between patients treated with TPTNS or Sham in
terms of the percentage change in IELT scores from pre-to-post-
procedure (0.38 ± 0.47 vs. 0.23 ± 0.67, P= 0.415). However, it’s
important to note that a major limitation of this study was the
absence of randomization, potentially introducing bias in
participant selection. The initial outcomes of TPTNS in treating
PE appear conflicting, highlighting the need for randomized
controlled studies involving large patient cohorts.

Masturbation aid device
In recent years, a new approach to treating PE has emerged,
involving the use of a masturbation aid device in conjunction
with behavioral techniques. In a multicenter randomized
clinical trial utilizing a parallel group design to assess the
effectiveness of the electronic masturbation device known as
Myhixel © (MYHIXEL, Seville, Spain) in PE treatment, Rodriguez
et al. assigned 52 patients to two treatment groups, with only 40
completing the study. All patients underwent an 8-week
Sphincter Control Training program. The sole distinction between
the groups was the inclusion of the Myhixel © device. The primary
metric was the “fold increase” in IELT. At the conclusion of the
8-week treatment, the geometric means of IELT demonstrated
more favorable outcomes for the device group, albeit without
statistical significance (P= 0.11) (an increase of 30 s versus 90 s
from baseline in the exercise-only and device groups, respec-
tively). Notably, in the device group, the fold increase in IELT
was significantly higher compared to the exercise-only group, at

4.27 versus 2.09, respectively (P= 0.001) [53] (See Table 1 for
comparison between the new technologies).

Devices scientifically unproven for PE treatment. While there are
treatments for PE that are actually, clinically proven, scientifically
significant and FDA cleared (i.e behavioral therapies, topical
anesthetics, and certain medications and medical devices), there
are also numerous devices and products on the market that claim
to treat or prevent PE but lack scientific evidence to support their
efficacy (i.e Morari device- https://www.morarimedical.com/ #how-
it-works, Vaacum constriction devices, male vibrators). It’s crucial
to approach any device claiming to treat PE with skepticism and
caution unless there is robust scientific evidence supporting its
efficacy and safety.

CONCLUSIONS
Currently, the standards of care in PE treatment are mainly SSRIs
and topical anesthetics. However, the available drug treatments
for PE come with limited effectiveness, a range of adverse effects,
and a high rate of discontinuation. A definitive cure for PE, or
at least therapies allowing for spontaneity during intercourse,
remain elusive. Encouragingly, data from studies utilizing newly
developed technological techniques and medical devices in PE
treatment show promise. Solutions that are drug-free, entail
minimal adverse effects, and permit spontaneity during inter-
course are on the horizon. However, additional clinical studies
would be beneficial in confirming the effectiveness of these
therapies, potentially establishing them as possible alternatives to
pharmacological PE treatments.

DATA AVAILABILITY
This is a review article with no original scientific data.
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