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Abstract
Purpose of Review Climacturia is an underreported condition seen in menwho undergo radical prostatectomy. An estimated 16–93%
of these patients may suffer from climacturia, with significant adverse effect on their sexual satisfaction and quality of life. Our
understanding of the pathology is limited, with no standard treatment algorithm. In this review,we aim to contextualize the condition in
relation to the current literature and offer an in depth evaluation of the treatment strategies, with a focus on the surgical interventions.
Recent Findings There has been an increased emphasis on evaluating patients for climacturia routinely after radical prostatec-
tomy. Due to the increased identification of climacturia, the last two decades have seen the development of novel techniques to
address the condition. Behavioral therapy is the initial intervention that should be tried; however, depending on other comor-
bidities, the patient can be offered surgical interventions. These include artificial urinary sphincter, male sling, or dual implan-
tation of penile prosthesis with an artificial sphincter or a sling.
Summary In this review, we provide a comprehensive review of the etiology, pathophysiology, and treatment strategies related to
climacturia. This review focuses on current literature on the topic, with an emphasis on the available surgical interventions.

Keywords Climacturia . Men’s health . Sexual dysfunction . Sexualmedicine

Abbreviations
RALP Robot-assistant laparoscopic prostatectomy
PCa Prostate cancer

RP Radical prostatectomy;
EBRT External beam radiation therapy
PFPT Pelvic floor physical therapy
SUI Stress urinary incontinence
AUS Artificial urethral sphincter
IPP Inflatable penile prosthesis
MUMS Male urethral mini-sling

Introduction

Postprostatectomy sexual dysfunction has been recognized for
decades. In 1996, Koeman et al. brought a significant awareness
to the constellation of symptoms associated with radical prosta-
tectomy (RP) [1]. Following closely thereafter, a landmark article
by Lauman et al. in 1999 cited the incidence of sexual dysfunc-
tion in the general population to be 43% in women, and 31% in
men [2]. This work highlighted sexual dysfunction as a public
health concern. Since then, there has been mounting evidence
that satisfactory sex function is vital to maintaining a high quality
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of life [3]. Despite this, we often fail to evaluate a patient’s sexual
function completely after a prostatectomy [4]. In a 2012 study,
Flynn and colleagues reported that there is great variability in the
routine assessment of sexual health in patients who are treated for
cancer [4]. While oncologic providers queried prostate cancer
patients more regularly about sexual function, their evaluation
was mainly focused on erectile function, based on the
International Index of Erectile Function (IIEF), with only one
question that inquired directly about ejaculation [5, 6]. As a re-
sult, symptoms related to orgasm-associated incontinence, or
climacturia, were missed.

The term climacturia was introduced in 2006 by Lee et al.
when they explained it to be “urine leakage at the moment of
climax” [7]. The authors of this review argue that a more
correct term would be uroclimax to follow traditional nomen-
clature used to describe presence of an abnormal finding (in
this case urine) during a normal process (in this case climax)
(i.e., blood in urine = hematuria; air in urine = pneumaturia;
feces in urine = fecaluria; bacteria in urine = bacteriuria; there-
fore, urine “in climax” = uroclimax, not climacturia).
Therefore, we will refer to the condition as uroclimax for the
remainder of this review, as we believe this term is more
accurate and less confusing to patients and providers in other
specialties.

Uroclimax, a grade I complication (Clavien-Dindo), has an
incidence ranging anywhere from 16 to 93% after prostatic
surgery depending on the definition used, which further con-
tributes to the lack of standardized guidelines [8–16]. The
condition can be present in both men and women; however,
majority of cases result as a complication after prostatic pro-
cedures. Other forms of incontinence associated with sexual
activity include foreplay incontinence and coital incontinence
[17]. Furthermore, the prevalence of uroclimax changes as
patients are further removed from their surgery. In a study
by Mitchell et al., the percentage of patients who reported
any bother from urinary incontinence was 44.4% at 3 months,
and decreased to 36.1% at 24 months [18••]. In the same
study, 22.4% of patients reported major bother during sexual
intercourse, which decreased to 12.1% at 24 months
[18••].These findings suggest that the symptomsmay improve
in a subsect of patients over time; however, a large percentage
may require intervention for the condition.

Uroclimax has adverse effects not only on the patients but
also their partner. In a 2012 study, Mehta et al. reported a
baseline distress level in 14% and 61% of patients and part-
ners, respectively, suffering from uroclimax prior to any treat-
ment [19]. This distress level decreased significantly to 2%
and 11% in the patients and partners after utilization of penile
variable tension loop (p < 0.001) [19]. The findings from
this study further bolster our previous statement regard-
ing the impact of sexual dysfunction on the overall
quality of life. Abouassaly et al. found that 47% of
patients with uroclimax reported the condition to be a

major problem, even with minimal urinary incontinence
[13].

In the last two decades, evaluation of this dysfunction has
gained more traction, and the reason for this may be multifac-
torial [5]. To begin, prostate cancer (PCa) continues to be the
second leading cause of cancer related death among men in
the USA [20]. Advances in robotic surgery have made robot-
assisted laparoscopic prostatectomy (RALP) a mainstream
urologic procedure. While the per capita utilization of radical
prostatectomy (RP) has remained stable, there has been an
increased emphasis on minimizing long-term postoperative
complications due to the increased dexterity, and improved
vision afforded by the robot [21, 22]. Therefore, while achiev-
ing oncologic control remains the priority of the surgical in-
tervention, there is an increased premium onmaintaining erec-
tile function and urinary continence [23•]. Secondly, improved
diagnostics, and surgical outcomes combined with adjuvant
therapy for aggressive disease have significantly decreased
cancer-specific mortality from PCa, and many patients are
fully cured from their disease with an extended life afterwards
[20]. For this reason, it is increasingly important to restore the
patient to their baseline physical and sexual function, to ascer-
tain a good quality of life [3].

The goal of this review is to offer a comprehensive under-
standing of uroclimax to the reader, along with a robust over-
view of the current literature, which we hope may serve as a
scaffold for further therapeutic developments.

Pathophysiology

While postprostatectomy related erectile dysfunction is well
documented in literature, the pathophysiology of uroclimax is
poorly understood. In their 2016 review, Fode et al. propose a
multifactorial etiology to postprostatectomy sexual dysfunc-
tion [8]. They highlight the disruption of local nerves, blood
vessels, and muscular tissue that may lead to the functional
problems. Furthermore, they cite various studies reporting the
incidence of uroclimax to be significantly higher than previ-
ously suspected [9, 24, 25].

Early hypotheses suggested that uroclimax may be a vari-
ation of stress urinary incontinence (SUI).While there is some
overlap in symptoms between uroclimax and SUI, a survey
looking at 412 patients treated for prostate cancer found that
one third of patients with the condition had no other forms of
urinary incontinence, and one third of patients with SUI did
not have uroclimax [26]. This data suggests that uroclimax has
an independent etiology from SUI. Currently, it is hypothe-
sized that the pathophysiology of this condition has both a
neuronal and an anatomic basis. Specifically, disruption of
the pudendal nerve seems to be the prevailing hypothesis.
This disruption leads to a poor communication between the
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bladder neck and the external urethral sphincter, both of which
are necessary in continence and ejaculation [19].

Anatomic disruption of the bladder neck directly affects the
first step of ejaculation, i.e., the emission phase. During this
phase, the bladder neck closes to prevent retrograde ejacula-
tion as well as antegrade urine leakage. As the ejaculate is
deposited into the prostatic urethra, sympathetic neurons from
the pelvic and hypogastric plexuses stimulate the
bulbospongiosus and the ischiocavernosus muscles to con-
tract, resulting in the expulsion of the ejaculate [27]. During
this phase, the bladder neck remains closed while the external
urethral sphincter relaxes, allowing for ejaculation. In the ab-
sence of complete bladder neck closure, urine may leak into
the ejaculate resulting in uroclimax. Anatomic disruption
causing the condition is not isolated to the bladder neck.
Manassero et al. performed video-urodynamic evaluations (n
= 12) and found that postprostatectomy patients with
uroclimax had shorter functional urethral lengths (p = 0.05)
compared to the control group, while the vesicourethral junc-
tion remained radiologically similar [5].

Various other studies have implicated pathologic neuronal
involvement to be the primary mechanism in uroclimax. The
first study surveyed 412 patients treated for prostate cancer
either with RP or with external beam radiation therapy
(EBRT). The authors reported that 28.3% of the patients
who underwent RP experienced uroclimax; however, 5.2%
of patients status post EBRT experienced uroclimax [26].
The presence of uroclimax in the radiation-alone group argues
against a solely anatomic basis for the condition. Another
study performed by Cruz et al. found that female rat models
with bilateral neurectomy of the dorsal nerve of the clitoris
had a 67% rate of uroclimax, which was statistically signifi-
cant when compared to the sham surgery group (p < 0.05)
[28]. These studies support the idea that pudendal nerve im-
pairment, which has been implicated in orgasmic and urinary
dysfunction, can also lead to uroclimax [28].

Work-up

The lack of robust evidence to guide diagnosis and treatment
continues to lead to poor identification of the condition and
subsequent intervention. Often, the diagnosis of uroclimax is
self-reported, and there is little objective measure to define the
criteria for diagnosis [29]. The International Index of Erectile
Function (IIEF) is commonly utilized to quantify sexual dys-
function. In this questionnaire, only one question pertains to
ejaculation [6]. As a result, the current literature on the topic is
based on variable definitions of uroclimax. For example, in
their study, Manassero et al. arbitrarily defined uroclimax as
three or more episodes of urine leakage at the time of ejacu-
lation [5]. Lee et al. classified the severity of uroclimax in
terms of frequency (rarely, occasionally, most of the time,

and always) and quantity (only a few drops and more than 1
ounce) [7]. Similarly, Mehta et al. quantified the severity of
uroclimax by volume, small (drops), moderate (< 30 mL), or
large (> 30mL), and by frequency, rarely (< 50% of orgasms),
occasional (about half the time), most of the time (> 50% of
orgasms), or always [19]. Most studies, however, do not iden-
tify specific criteria for the diagnosis and the severity of
uroclimax. One of the major areas of improvement may be
to design a standardized questionnaire to assess symptoms and
severity. Jain et al. have previously utilized a survey tool to
assess the effect of surgical intervention for SUI on
postprostatectomy urinary incontinence during sexual activity,
and a modification of this tool may be useful for the initial
evaluation of patients with uroclimax [30].

Behavioral and Lifestyle Modifications

Management of uroclimax should begin with non-invasive
approaches, including behavioral modification, pelvic floor
physical therapy (PFPT), compressive variable tension loop
device, and medications [17, 31]. Pragmatic measures
employed in behavioral modifications are the first line treat-
ment for uroclimax. Patients should be encouraged to void
prior to sexual activity, and to restrict fluid and caffeine intake.
In a cross-sectional study (n = 42), 84% of men had limited
accidents when they voided prior to sexual activity.
Additionally, 11% of men with uroclimax found condoms to
be an effective therapy [7].

PFPT, traditionally used for stress and urge incontinence, is
also an option if behavioral therapy is not successful. Geraerts
et al. performed a randomized control trial looking at the ef-
fects of PFPT on erectile function with uroclimax, as a sec-
ondary outcome measure [32]. In this study, 17 patients suf-
fered from uroclimax in addition to erectile dysfunction. Of
these 17 patients, 8 were in the control arm, while 9 were in
the treatment group. In the treatment group, 6 out of 9 patients
showed improvement while none of the 8 patients in the con-
trol group saw improvement (p = 0.004). Additionally, there
was no relationship between the change in erectile function
and recovery from uroclimax (p = 0.529). Since this study,
small case series have begun investigating the potential effec-
tiveness of PFPT, biofeedback, and electrical stimulation for
the treatment of uroclimax [31]. Table 1 highlights few of the
studies reporting various interventions and their outcomes in
this population.

A compressive variable tension loop device, commercial-
ized under the name UroStop®, (UroSciences, Long Island,
NY, USA) has gained popularity. This device is a reusable,
small sling that offers an economical option ($25.95) for pa-
tients with uroclimax. A man can place the device around the
base of his penis to provide additional tension around the
urethra, and to prevent urine leak with sexual activity. Mehta
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et al. performed a prospective study evaluating the efficacy of
the variable tension loop in uroclimax after a RP [19]. The
study included 124 men and classified their condition by vol-
ume: small (drops), moderate (< 30 mL), or large (> 30 mL),
and by frequency: rarely (< 50% of orgasms), occasional
(about half the time), most of the time (> 50% of orgasms),
or always [19]. Both volume and frequency of uroclimax were
found to be significantly less with the use of the variable
tension loop [19]. At baseline, the degree of uroclimax was
small, moderate, and large in 16%, 72%, 12% of patients,
respectively, and 28%, 26%, and 0%, respectively, at follow-
up at 6 months (all p < 0.01) [19]. Additionally, 48% of pa-
tients had complete resolution of their symptoms with use of
the variable tension loops [19]. Moreover, the severity of dis-
tress was significantly lower at follow-up for both partners and
patients (p < 0.01) [19].

Medications, particularly anticholinergics andMirabegron, are
commonly used for the management of overactive bladder, but
have not been proven to be effective for uroclimax in men [17].

Surgical Interventions

If patients do not experience satisfactory results from behav-
ioral therapy and PFPT, then surgical options should be of-
fered [33]. Prior to any surgical intervention, it is imperative
for the provider to counsel the patient thoroughly. Many pa-
tients who present with uroclimax may be suffering from a
concomitant erectile dysfunction. Therefore, it is important to
address both issues during the encounter, as it may determine
which option may be best for the patient.

Artificial Urinary Sphincter

AUS has been utilized for successful treatment of
postprostatectomy incontinence for several decades with over
80% success rate [34]. However, thus far there is insufficient
literature on the isolated effects of AUS on uroclimax.
Urkmez et al. recently published a prospective study (n =
14) evaluating the effects of AUS implantation on erectile
function and sexual satisfaction using the IIEF questionnaire
[35]. The results found no statistically significant difference
between preoperative and postoperative IIEF and intercourse
satisfaction scores (p > 0.05) [35]. However, they claim that
the impact of uroclimax and urinary incontinence in this pop-
ulation can be taxing on their sexual function and their quality
of life. Therefore, while their study does not demonstrate a
significant difference in the IIEF scores, they still feel that
patients benefit from restoration of continence.

Another concern with AUS is that the prostheses are asso-
ciated with infection (5–6%), erosion (6–8%), and mechanical
failure (6–23%) [34]. This has been an impetus to explore newT
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modalities for these patients, which has led to the development
of slings and other surgical approaches.

Male Sling

Various types of slings have been designed to treat
postprostatectomy incontinence, and subsequently utilized
for treatment of uroclimax as well. Transobturator, bone an-
chored, quadratic, and adjustable slings have all been studied
in the incontinence population, with success rate ranging 63–
80% [34]. Christine et al. presented an abstract at the 2016
Annual Sexual Medicine Society meeting identifying 37 men
with uroclimax concurrent with SUI [36••]. Following place-
ment of a suburethral transobturator sling, all 37 patients re-
ported complete resolution of their uroclimax, and 31 (83.7%)
patients reported complete resolution of their SUI [36••].
Transobturator polypropylene slings are placed through the
obturator foramen and tensioned appropriately to cause a
proximal translocation of the proximal urethra [33]. Bone an-
chored slings, on the other hand, compress the urethra against
the genitourinary diaphragm to improve urethral coaptation.
Lastly, a quadratic sling employs the mechanism of both
transobturator and bone anchor slings.

In 2011, Jain et al. performed one of the earlier studies
looking at the efficacy of surgical interventions for
postprostatectomy urinary incontinence during sexual activity
[30]. The study utilized a retrospective questionnaire, and in-
cluded four men who underwent AUS and seven men who
underwent sling placement for SUI. All 11 men reported res-
olution of uroclimax, and experienced improvement in their
sexual quality of life. More than half reported marked im-
provement in sexual quality of life. This study was one of
the earliest to suggest that surgical intervention may have a
routine role for the management of uroclimax [30].

Dual Implantation With Inflatable Penile Prosthesis

As mentioned previously, it is not uncommon to see patients
with concomitant erectile dysfunction and uroclimax after pros-
tatectomy. Inflatable penile prosthesis (IPP) alone may be ben-
eficial in patients with mild uroclimax due to the compressive
effects of the IPP cylinders on the urethra [17]. However, no
literature has been published supporting this claim.

AUS with IPP

A few studies have evaluated the concomitant placement of
AUS and IPP. Mancini et al. conducted a retrospective study
(n = 95) comparing outcomes using satisfaction scores and
pad usage rates between patients who received AUS alone
and dual implantation, and found no statistical difference in
pad usage rate or improvement in continence (p > 0.05) [37].
Of note, recurrent incontinence from subcuff atrophy was seen

in 18.2% of the patients (n = 6/33) with dual implantation
[37]. In this study, uroclimax was not directly addressed.
Mendez et al. performed a small case series looking at
transcorporal AUS placement in three patients (n = 3), all of
whom had extensive urethral surgical histories and current
IPPs [38]. The novel surgical approach utilized a 6-ply acel-
lular graft, and all three patients reported complete resolution
of uroclimax at an average of 10.7 months after surgery [38].

Mini-Jupette Graft With IPP

First conceived in 2005 by Robert Andrianne, the Mini-
Jupette (“mini-skirt” in French) graft is a novel surgical ap-
proach used in conjunction with IPP placement to treat
uroclimax in patients with erectile dysfunction. As the cylin-
ders of the IPP inflate, the graft, which is sutured onto the
medial aspect of each corporotomy, becomes rigid and com-
presses the bulbar urethra, stopping urine flow in an erect
penis. Yafi et al. published the largest study to date looking
at the effects of the Mini-Jupette and IPP placement on
uroclimax [39••]. They performed a multicenter prospective
study looking at 30 post RP patients (n = 30) with uroclimax,
assessing pre- and postoperative symptoms, and found 19/28
(67.9%) of the patients reported complete resolution of their
symptoms. Another 3/28 (10.7%) of patients with uroclimax
reported improvement in their symptoms [39••]. Two patients
required explantation from complications, including: inadver-
tent medial suturing of the graft onto the urethra, urethro-
corporal fistula, and bleeding [39••].

The ideal graft for a Mini-Jupette is unknown. Graft types
include: human pericardium, polypropylene, virtue mesh and
bovine pericardium. Yafi et al. utilized human pericardium,
however, it is believed that synthetic material rather than ca-
daver fascia may be appropriate, as it is routinely used, and
has been proven to be safe when applied adjacent to the ure-
thra [39••].

Recently, Valenzuela et al. published their preliminary out-
comes of a modified technique using Virtue sling mesh called
male urethral mini-sling (MUMS) [40••]. In this procedure,
the proximal urethral is exposed and the MUMS is sutured on
the lateral corpora (as opposed to medial inMini-Jupette) over
the bulbar urethra, proximal to the planned corporotomy. The
IPP is subsequently placed in a routine fashion [40••]. With
this technique, 28/30 (93%) patients reported complete reso-
lution of uroclimax [40••]. One patient required MUMS ex-
plantation for urethral erosion after prolonged postoperative
catheterization [40••].

Conclusion

Uroclimax is an underreported condition in men following
radical prostatectomy. This condition has significant effects
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on the quality of life for both the patient and his partner, and
can lead to sexual avoidance. The lack of a standard criteria
for assessing the varying degrees and severity for uroclimax
limits the ability to perform high-quality, reproducible re-
search. With growing attention to the condition, new surgical
techniques are being evaluated to treat uroclimax. Still, the
data is limited, and studies often assess the condition as a
secondary outcome. The Mini-Jupette is a promising tech-
nique for uroclimax treatment with good multiinstitutional,
short-term outcomes. However, studies with larger patient co-
horts with longer follow-up are needed to confirm the safety
and benefit of all the procedures described above.
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