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Foreword

I was asked to write the foreword for Premature Ejaculation as the International
Society for Sexual Medicine (ISSM) President and an expert on Sexual Medicine,
but the main reason that made me accept this honor is my knowledge of the three
leading authors of this important publication. I witnessed not only their vast
publication trajectory but most importantly the intensive participation and com-
mitment of Emmanuele A. Jannini, Chris McMahon, and Marcel D. Waldinger
during all ISSM’s activities on Premature Ejaculation, including the creation of the
contemporary definition of lifelong premature ejaculation, the meeting on acquired
premature ejaculation, the ISSM’s Guidelines, and the International Consultation
on Sexual Medicine.

This book is a landmark publication for any specialist on Sexual Medicine and
clinicians with a special interest on Premature Ejaculation. The reader must
understand that this is a quite young field and the approach to this condition is still
pivotal, so much of the information included is new and provocative. The authors
had chosen very carefully the worldwide experts in this condition making sure that
every aspect is covered, from the history, anatomy, physiology, classification,
pathophysiology, risk factors, evaluation, and treatment for both lifelong and
acquired Premature Ejaculation.

The reader will benefit from this state-of-the-art book, which is a comprehen-
sive review of this young and underexplored condition with a practical and
didactic approach with a strong international flavor.

It is an honor for me to recommend this unique book to the Sexual Medicine
specialist and those clinicians with a special interest on the field.

University of Buenos Aires, Argentina Edgardo Becher

Vii



Preface

Premature ejaculation (PE) is a common—albeit only recently recognized—sexual
symptom. However, it is still far from being a common reason to consult a doctor.
The various reasons for this are discussed in this book.

An evidence-based definition of lifelong PE has been elaborated by the Inter-
national Society for Sexual Medicine. On the other side of the coin, acquired PE is
still awaiting an appropriate definition. Despite the large and ever-growing pro-
duction of clinical reports and basic findings, some doctors still believe that the
etiology of PE is unknown. In addition to the reluctance of sufferers to seek
medical advice, then, the idea that “no etiology = no diagnosis” is another reason
that PE is not a high priority for doctors.

There is yet another level of complication. While PE is objectively considered a
male symptom, its perception is almost entirely related to the partner’s subjective
pleasure. For this reason, I define couples where the man ejaculates earlier than
desired by his partner as “asynchronous”. In such couples, sex is still possible, but
the quality of the sexual relationship is lost. Alongside this is the fact that most
couples still perceive PE as a psychological problem. I am afraid that all too many
doctors share this opinion with their non-patients. Consequently, while doctors
may feel required to treat the sexual dysfunction, they are not necessarily willing
or able to intervene to improve the quality of the sexual relationship.

The result of all these intertwining factors is that some regulatory agencies still
believe that a drug for PE is “just” a lifestyle treatment, thus demonstrating their
profound ignorance of the tragic impact that PE can have on both quality of life
and general health. This unhelpful attitude means that treating PE can itself be
problematic. There is as yet just one approved oral treatment, dapoxetine, but even
that is currently approved in relatively few countries. The pharmacological
treatment of PE is thus often off-label.

The aim of this first textbook on PE, which I am honored to be editing with two
giants in the field—Chris McMahon and Marcel D. Waldinger—is... politically
incorrect. My aim is, in fact, to medicalize the symptom of PE! I am a molecular
biologist with experience as an endocrinologist and andrologist, now holding the
position of Professor of Sexology at the Faculty of Psychology in an Italian uni-
versity. Given this background, I could not possibly be against a holistic per-
spective considering the failures of the body alongside the intrapsychological and
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relational factors causing a loss of control over ejaculation. However, the medical
world has spent more than a century looking for possible psychological causes of
PE. I believe it is now time to consider it as a symptom caused by various organic
and nonorganic risk factors (the term preferred in this book, over the more com-
mon “etiologies”) deserving medical care and attention. Premature ejaculation is,
in fact, a true medical need, a multidimensional disorder comprising a physical
dysfunction with psychosocial components. Its medicalization does not exclude
the role of psychological factors in its pathogenesis.

The international team of authors we have chosen to collaborate with us in this
reference book are the scientists and opinion leaders who have produced data in
the field of PE. Their acknowledged authority is demonstrated by the fact that
virtually all published articles dealing with this topic include their work in the
bibliography.

In conclusion, readers of this book will discover the state of the art of basic
research into PE and its taxonomy, epidemiology, etiology, diagnosis, treatment,
and follow-up. This is a reference book, but it is also a work-in-progress. The field
is, in fact, still in its infancy, but it is rapidly growing, expanding, and changing. I
hope that the contents of this book may prove fertile ground for cultivating sci-
entific thought, to the benefit of our real interest: the sexual health of couples.

Emmanuele A. Jannini
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Introduction

Chris G. McMahon

As long as man has breathed, his fascination, pursuit and quest for the perfect
sexual experience have remained one of his principal raisons d’étre. After thou-
sands of years, millions of words and pictures, and billions of attempts, he still
often finds the goal largely unobtainable. Until recently, our understanding of
premature ejaculation (PE) was an eclectic mix and homogenization of ancient
historical and culturally diverse influences. In many ancient cultures and times,
there were many references to the importance of ejaculation and the art of love and
sexuality.

The Bible states that semen was intended to be deposited only in vaginas and
mainly for the purpose of procreation. Men were told: Be fruitful, and multiply and
replenish the earth (Genesis 2). The punishment for not obeying God’s Law was
death, as Onan was to discover to his peril. Onan’s father, Judah, forced him to
marry his brother’s widow Tamar, whom he did not love. Onan discovered that
during coitus he could not ejaculate into Tamar: he spilled it [semen] on the
ground, and the thing which he did displeased the Lord: wherefore He slew him
(Genesis 38).

The Indian god Shiva, who has the power to destroy and create, is often rep-
resented with an erect phallus, a symbol of power and fertility. Because Shiva
always holds back his seed, the “lingam” (penis) remains erect, as a potential
creator [1]. Semen is considered to be a precious substance in Indian cultures and
many myths have been created around it [2]. Atharva-veda, one of the ancient
Indian religious books mentions that 100 drops of blood are required to make one
drop of semen. Loss of semen was considered then (and still is) as a loss of
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2 C. G. McMahon

strength. Male weakness caused by a loss of semen is called “mardana-kamzori”
[2]; this and PE is collectively known as “Dhat syndrome” [3].

The Kama Sutra was written between the first and fourth centuries AD by
Mallanaga, a bachelor belonging to the Vatsyayana sect. It is best described as the
lifestyle book of its era which was devoted to personal discipline and offered a
range of knowledge that the reader may acquire, to find (and keep) a partner. It
gave suggestions on many subjects, from how to freshen the breath by chewing
betel leaves to a range of sexual positions that seems often to be addressed to a
contortionist [4]. Although initially published in Britain in 1876, it was considered
by Victorian England to be far too lewd and was not officially available until 1963.

Part Two of the Kama Sutra deals exclusively with sexual intercourse and
considers different lengths of time to ejaculation as having various merits. The
author believed that The first time of union the passion of the man is intense, but on
subsequent union the reverse of this is true. He observed that, if a male be long-
timed, the female loves him the more, but if he be short timed, she is dissatisfied
with him. He concludes that males when engaged in coition, cease of themselves
after emission and are satisfied, but it is not so with females. This is a clear
reference to the fact that PE causes bother, frustration, and relationship friction.

Chinese sexology can be traced back many dynasties. The Tang Dynasty (618—
907 AD) was considered to be sexually free, and during this period sex was
positively encouraged as the means to good health. Early Taoist philosophers saw
frequent and long-lasting sex as promoting balance between the Yin (negative,
dark, feminine) and Yang (positive, bright, masculine). Sex was considered the
very essence of nature and harmony. It was also thought that to ejaculate (“chi”)
made the man weak for the next sexual encounter. Delaying or suppressing
ejaculation was felt to be beneficial, and a disciplined approach to delaying
ejaculation became popular. In the Ming Dynasty (1368-1644), attitudes to sex
became more restricted, and by the Quing Dynasty (1644-1911), sexuality was
repressed and regulated [5].

In sixteenth century Tunisia, Sheikh Nefzawi, adviser to the Grand Vizier of
Tunis, wrote a book on the art of love called The Perfumed Garden, the Islamic
version of the Kama Sutra. He makes specific reference to PE, but offers no
remedy for the problem. When the mutual operation is performed, a lively combat
ensues between the two actors who frolic and kiss and intertwine. Man in the pride
of his strength, works like a pestle, and the woman, with lascivious undulations,
comes artfully to his aid. Soon all too soon the ejaculation comes!

Erotic life flourished at all levels of society in ancient Egypt [6]. Life, the
afterlife, fertility, and creation are important parts of Egyptian history, and rep-
resentations of such can be seen on many temple carvings and paintings. Of
particular interest were the remedies that the ancient Egyptians considered useful
for various sexual ailments and problems. The lotus flower was an important icon
in ancient Egypt [7]. Magical properties have been associated with the lotus flower
since it arose at the beginning of time from the waters of Nun (the original waters)
[1]. It was immortalized in modern times when lotus and corn flowers were dis-
covered in the coffin of Tut-Ankh-Amon. At the first ray of the Sun, the lotus
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flower opens up and releases a hyacinth-like scent. When an Egyptian buried his
nose in a lotus flower and kept it there for a while, the effect on him may have been
considerable, and the scent may have been sufficient to achieve an alteration in
consciousness [8]. This may have had the effect of reducing anxiety and possibly
delaying ejaculation, although there is no specific mention of PE.

Recent neurobiological, clinical, epidemiological, and observational research
has provided new insights into the neuroanatomy and neurobiology of ejaculation
and the dimensions, epidemiology, psychosocial and relational effects, and path-
ophysiology of premature ejaculation by both clinicians and the pharmaceutical
industry [9-14]. Our understanding of PE has evolved from the initial premise that
PE was a psychosexual disorder to a new understanding. We now believe that
ejaculatory latency is a genetically determined biological variable and that some
men are born with a genetic propensity to ejaculate rapidly. In parallel with this
new understanding, the way we classify, define, evaluate, diagnose, and treat PE
has undergone a paradigm change.

The first contemporary multivariate evidence-based definition of lifelong PE
was developed in 2008 by a panel of international experts, and characterizes
lifelong PE as ...ejaculation which always or nearly always occurs prior to or
within about one minute of vaginal penetration, the inability to delay ejaculation
on all or nearly all vaginal penetrations, and the presence of negative personal
consequences, such as distress, bother, frustration and/or the avoidance of sexual
intimacy. This definition is limited to heterosexual men engaging in vaginal
intercourse. There is insufficient published evidence to propose an evidenced-
based definition of acquired PE.

The PE treatment paradigm, previously limited to behavioral psychotherapy,
has now expanded to include drug treatment [15, 16]. Animal and human sexual
psychopharmacological studies have demonstrated that serotonin and 5-HT
receptors are involved in ejaculation and confirm a role for selective serotonin re-
uptake inhibitors (SSRIs) in the treatment of PE [17-20]. Multiple well-controlled
evidence-based studies have demonstrated the efficacy and safety of daily or on-
demand administration of SSRIs in delaying ejaculation, confirming their role as
first-line agents for the treatment of lifelong and acquired PE [21].

This textbook explores the conundrum of premature ejaculation and in doing so
attempts to demystify the epidemiology, pathogenesis and etiology, dimensions,
diagnosis, and management of this common sexual complaint.
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Marcel D. Waldinger

2.1 Introduction

The history of premature ejaculation (PE) is a history of contrasting hypotheses,
controversial debates among medical specialists and psychologists, many opinions,
and ignorant and embarrassed patients, but it is also the history of independently
thinking clinicians, and pioneering clinicians and neuroscientists, who all together
and throughout the years contributed to a better insight in a syndrome that for a very
long time has been neglected in medical sexology and general medicine.

2.2  Historical Development of Premature Ejaculation

The phenomenon of PE is probably as old as humanity. Writings as early as Greek
antiquity made mention of an ejaculatio ante portas [1]. But it was not until the late
19th century that the experience was described in the medical literature and
conceived as a disorder [2].

In 1887, Gross [3] described what is presumably the first case of rapid ejacu-
lation in the medical literature. A report of the German psychiatrist Krafft-Ebing
[4] followed in 1901 and referred to an abnormally fast ejaculation but did not yet
use the word “praecox” or “premature”.

M. D. Waldinger (IX))

Division Pharmacology, Department of Pharmaceutical Sciences, Faculty of BetaSciences,
Utrecht University, Universiteitsweg 99, 3584 CG Utrecht, The Netherlands

e-mail: md@waldinger.demon.nl

M. D. Waldinger
Outpatient Department of Neurosexology, HagaHospital,
Leyweg 275, 2545 CH, Den Haag, The Netherlands

E. A. Jannini et al. (eds.), Premature Ejaculation, 5
DOI: 10.1007/978-88-470-2646-9_2, © Springer-Verlag Italia 2013
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Table 2.1 Major historical views on diagnosis, etiology, pathogenesis, and advocated treatment

of PE

Authors

Karl Abraham
(1917)

Bernhard Schapiro
(1943)

William Masters and
Virginia Johnson
(1970)

Marcel Waldinger
(1998)

Postulated etiology and pathogenesis of PE

PE is a neurosis, linked to unconscious
conflicts

PE is a psychosomatic disorder, linked to a
weak genital system
There are two PE subtypes (1943)

PE is a behavioral disorder, linked to self-
learned behavior

Lifelong PE is a neurobiological-genetic
disorder, linked to central serotonin
neurotransmission dysfunctions

Advocated treatment
of PE

Psycho-analysis and
psycho-analytic
therapy

Topical anesthetic
creams

Behavioral treatment
(squeeze technique)

Selective serotonin
reuptake inhibitors
(SSRIs)

There are four PE subtypes (2006)

Waldinger [5] distinguished four periods in the course of the past century, and
three partly contrasting approaches—a somatic (urological or physiological), a
psychological (psychoanalytic or behavioristic), and a neurobiological-genetic
approach resulting in four major historical views (Table 2.1).

2.3  Chronological Classification

2.3.1 The First Period (1917-1950):
Neurosis and Psychosomatic Disorder

In 1917 Karl Abraham [6] described rapid ejaculation which he called ejaculatio
praecox. During the first decades of the 20th century, PE was viewed, especially in
psychoanalytic theory, as a neurosis linked to unconscious conflicts [6, 7].
Treatment consisted of classical psychoanalysis. The somatic approach in those
years was primarily urological and blamed PE on hyperesthesia of the glans penis,
a too short frenulum of the foreskin and on changes in the posterior section of the
urethra, at the verumontanum in particular. Advocated treatment ranged from
prescription of an anaesthetizing ointment to incision of the frenulum, application
of solutions of silver nitrate, or total destruction of the verumontanum by elec-
trocautery. Such urological causes, however, were thought to be present in no
more than 5 % of the cases [8].

In 1943, the pure psychological view of Karl Abraham was challenged by
Bernhard Schapiro, a German endocrinologist, who argued that PE is a psycho-
somatic disturbance caused by a combination of a psychologically overanxious
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constitution and “an inferior ejaculatory apparatus as a point of least resistance for
emotional pressure” [8]. Schapiro described two types of premature ejaculation.
Type B (the sexually hypertonic or hypererotic type), representing a continuously
present tendency to ejaculate rapidly from the first act of intercourse, and Type A
(the hypotonic type) leading to erectile dysfunction. Many years later both types
became distinguished as the primary (lifelong) and secondary (acquired) form of
premature ejaculation [9]. In those years, patients of Type A, were believed to
respond well to nerve tonics, testosterone, prolonged sexual rest, sports, hydro-
therapy, and electrotherapy. In contrast, patients of Type B were treated by sed-
atives. A good combination at the time was Camphora monobormata, belladonna,
strypticine, and papaverine. Although Bernhard Schapiro has never suggested that
PE was related to genetic factors, he had noted that male family members of such
patients were often also troubled by PE [8].

2.3.2 The Second Period (1950-1990): Learned Behavior

In the second period, William Masters and Virginia Johnson, two American
sexologists, postulated that PE was the result of learned behavior [10], hereby
firmly rejecting the psychoanalytic and psychosomatic view of Abraham and
Schapiro. They argued that a rapid ejaculation was linked to initial rapid inter-
course(s) that led to habituation and created performance anxiety. Support for this
behavioristic view has been sought in physiological experiments in which the
phenomenon of anxiety became emphasized. Although behavior therapy was still
predominantly present in the literature, in the 1980s increasingly more publica-
tions on psychoactive drugs, such as clomipramine, as a treatment were published.

2.3.3 The Third Period (1990-2005):
Neurobiology and Psychopharmacology

In 1998, Waldinger et al. [11, 12] postulated that lifelong PE is a neurobiologically
and genetically determined dysfunction, which is related to a diminished central
serotonergic neurotransmission and activation or inhition of specific 5-HT
receptors. Waldinger thereby rejected the previous pure psychological and
behavioristic views of the etiology and pathogenesis of lifelong PE. The new
neurobiological view was based on the outcome data of a number of animal and
psychopharmacological treatment studies on PE [13]. The introduction of the
selective serotonin reuptake inhibitors (SSRIs) in the early 1990s, meant a dra-
matic change in the treatment of premature ejaculation [13]. The efficacy of these
drugs to delay ejaculation, combined with the low side effect profile, have made
them first choice, yet off-label, agents to treat PE both at a daily as well as on
demand base. During the 1990s, the new neurobiological view on lifelong PE and
its effective treatment by SSRIs appeared to be difficult to accept by many
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sexologists, with only one exception. In 1994, it was Pierre Assalian, a Canadian
psychiatrist, who wrote an article wondering whether PE is really always
psychogenic there by suggesting peripheral nervous system involvement [14].

2.3.4 The Fourth Period (2005-Present):
Pharmaceutical Industry and Genetics

Due to new developments in DNA research, investigations of genetic polymor-
phisms have become more easy to perform in the laboratory. DNA research in men
with lifelong PE [15] and male twin genetic research [16, 17] have started to show
that some polymorphisms of the central serotonergic and dopaminergic system are
associated with the duration of the IELT. It is in this period that for the first time a
drug, namely dapoxetine, has become officially approved by the European Med-
icines Agency (EMEA) for the treatment of PE [18] and that other companies
show interest in drug treatment of PE.

24  Authority-Based Versus Evidence-Based Research

In contrast to the opinion- or authority-based approach of the last century [5], both
the third and fourth period (1990—present) are characterized by emphasis on evi-
dence-based animal and human research, which mainly pertains to psychophar-
macological, genetic, neurophysiological, and clinical research.

2.5 Historical Development of
Sexual Psychopharmacology

Sexual psychopharmacology is a relatively independent domain of psychophar-
macology [19]. Sexual psychopharmacology engages in scientific research on
animals and humans regarding the relationship between the central nervous sys-
tem, sexuality, and psychopharmacological drugs. It also includes clinical research
into drug treatment of sexual disorders [19].

Interestingly, the historical development of PE from being a rather peculiar
phenomenon in the late 1880s towards a well-defined and subclassified ejaculatory
disorder in our time, mirrors the historical development of sexual psychopharma-
cology [19]. However, the development of sexual psychopharmacology consists of
three major periods. The first period lasted from 1919 until 1933; I have called it the
period of the medical specialists [19]. The second period lasted from 1970 until
2000; it is the period of the neuroscientists [19]. Currently, we live in the
third period, which has started around 2000, the period of the pharmaceutical
companies [19].
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2.5.1 The First Period (1919-1933):
The Period of the Medical Specialists

At the beginning of the last century, the origins of sexual psychopharmacology
started in the “Institut fiir Sexualwissenschaft” (Institute for Sexual Science) in
Berlin, Germany. This institute was founded in 1919 by the physician Magnus
Hirschfeld, the dermatologist Friedrich Wertheim, and the neuropsychiatrist
Arthur Kronfeld [20]. It was the first institute in which medical research on
sexuality became common. The medical specialists of the institute were treating
patients for sexual dysfunctions and performed scientific research into the effects
of a number of drugs on sexual disorders. For example, Bernhard Schapiro, who
cooperated with Magnus Hirschfeld developed the drug “Testifortan” [21] for the
treatment of erectile disorder and the drug “Praejaculin” [22] for the treatment of
hypersexuality. Both drugs were produced by the pharmaceutical company
Promonta which was located in Hamburg. At the time, the institute was famous
around the world and many medical specialists of the institute had published
scientific articles. However, this most interesting first sexual psychopharmaco-
logical period ended abruptly when the Nazis had set on fire the whole library, as
they argued that the work of the institute with its many Jewish doctors represented
“eine entartete Jiidische Wissenschaft” (a degenerated Jewish science). It is very
unfortunate that important knowledge and clinically relevant literature from this
very interesting period has been lost and disappeared forever [19].

After the downfall of the institute, a very long period starts in which the
literature only sporadically mentions a drug that perhaps may be applied to the
treatment of a sexual disorder. However, genuine systematic pharmacological
research was not anymore practiced from the 1930s until the 1970s [19].

2.5.2 The Second Period (1970-2000):
The Period of the Neuroscientists

The second period started in the 1970s with a few publications of medical
specialists, but now mainly psychiatrists, on the successful treatment of PE by the
tricyclic antidepressant clomipramine and other central nervous system drugs [23].
In the 1980s, urologists started to focus on drug treatment of erectile disorder by
injectable vasodilatory drugs [24]. At the end of the 1980s, neuroscientists initiated
basic research into the sexual behavior of rodents. A few psychopharmacologists
started to investigate neurotransmitters that mediate male rat sexual behavior.
Pioneering neuroscientists in the 1980s and early 1990s are Sven Ahlenius, Berend
Olivier, Koos Slob, Jan Mos, Hemmie Berendsen, and Rik Broekkamp [25-28].
Also neuroanatomical studies, as published by Jan Veening give rise to new
insights in the neuronal circuits and neurotransmitters that play a role in the sexual
functioning of the rat [29].
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In the beginning of the 1990s, sexual psychopharmacology gets an enormous
impulse after the introduction of the SSRIs, and the coincident finding that these
drugs strongly delay ejaculation [30]. Also our research group, contributed to the
sexual psychopharmacological developments in this period. This period is
important in that evidence-based design and methodology for drug treatment
studies were developed and applied by independent researchers without interfer-
ence by the pharmaceutical industry [31].

2.5.3 The Third Period (2000-Present):
The Period of the Pharmaceutical Companies

The third period started in 1998 when sildenafil was fabricated and produced Pfizer
as first oral drug against erectile disorder [32]. However, as mentioned before,
sildenafil actually was not the first oral drug against ED but rather testifortan in the
1930s [19]. In the course of just a few years, the availability and successful use of
sildenafil has led to an enormous change in thinking about sexuality and erectile
disorder in particular. It has also led to a new medical discipline, known as ‘Sexual
Medicine’ openly addressing the medical approach and pharmacological treatment
of sexual dysfunctions, and at the same time emphasizing psychological, socio-
logical, and cultural factors which clearly play a crucial role in most sexual
dysfunctions. Inspired by the success of sildenafil, several pharmaceutical
companies became interested in developing drugs against male and female sexual
disorders. This development will continue, though temporarily at a slower pace
down due to financial and economic reasons. In essence, it is clear that already in
the very first years of the scientific study of sexuality, i.e., at the beginning of the
last century, one had attempted to treat sexual dysfunctions by drug treatment. The
development of this type of drugs is therefore certainly not new, as generally
assumed [19].

2.6 The Historical Views on Premature Ejaculation

The various and sometimes even conflicting views on the etiology and patho-
genesis of PE have throughout the years resulted in a lack of consensus on its
definition and classification. In order to get a better understanding of these con-
flicting ideas, it is important to be aware of the various ideas and approaches on PE
that have emerged in the past century and which have influenced various gener-
ations of medical specialists, psychologists, and sexologists. These include the
psychoanalytic, the psychosomatic, the behavioristic, the medical, the neurobio-
logical-genetic, and the pharmaceutical company approach.



2 History of Premature Ejaculation 11

2.6.1 The Psychoanalytic Approach

In 1908, Sandor Ferenczi [33], at that time a student of Sigmund Freud, wrote the
first psychoanalytic paper on PE. In that paper he paid specific attention to the
consequences of PE for the female partner. It was in 1917 that Karl Abraham, an, at
the time renowned psychoanalyst, published a now well-known paper on the
presumed unconscious problems of men suffering from PE [6]. He also introduced
the medical term ejaculatio praecox to denote this phenomenon. Since Abraham was
of the opinion that PE was caused by unconscious conflicts he suggested that
treatment ought to consist of classical psychoanalysis [6]. After Karl Abraham’s
publication, PE was generally believed to be a psychological disorder, i.e., a
neurosis, related to unconscious conflicts. For many years psychoanalysis and
psychoanalytic psychotherapy became the treatment of first choice. However, only a
few publications on psychoanalytic treatment of PE were published [6, 7, 34].
Although it may seem rather odd nowadays to focus on merely psychoanalysis to
treat PE, one should realize that in the 1920s hardly anything was known about PE,
and that for example a distinction in lifelong and acquired PE had not yet been made.
In retrospect it is undoubtedly the lack of neurobiological and psychoanalytic
knowledge in those days that negatively biased the way Karl Abraham interpreted the
free associations of his patients who suffered from PE at that time [35].

2.6.2 The Psychosomatic Approach

The purely psychoanalytical assumptions were challenged by Bernard Schapiro, a
German endocrinologist, who in 1943 postulated that PE was not the expression of
a neurosis but a psychosomatic disorder [8]. He argued that both biological and
psychological factors contributed to rapid ejaculatory performances. Years ahead
of his time, Schapiro advocated drug treatment in the form of anesthetic ointments
to delay ejaculation. In addition, he is credited with identifying two types of PE
recognized today as primary (lifelong) and secondary (acquired) PE. Because he
was the first clinician to use a medical approach to PE, Bernhard Schapiro should
be regarded as a major pioneer in researching this condition. Unfortunately, the
accurate differential diagnosis and biological components of Schapiro’s arguments
were ignored in his time. Psychoanalytic treatment, mainly conducted by
psychiatrists, prevailed throughout the 1940s and 1950s. Today, as a number of
years ago, I would like to emphasize that for a good understanding of the
pathogenesis of PE it is essential to get more insight in the unconscious processes
of men with PE. Therefore, I encourage a revival of psychoanalytic research into
PE [35].
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2.6.3 The Behavioristic Approach

In 1956, James Semans [36], a British urologist, described the stop-start technique,
a masturbation technique, to delay ejaculation. Although hardly noticed in the
following decade, in 1970, William Masters and Virginia Johnson [10], came up
with a modification of Semans technique, the so-called squeeze technique. They
argued that PE was the result of self-learned behavior, as they stated that the initial
intercourses in these men had been carried out in a hurry. They argued that
behavioral treatment in the form of the squeeze technique could cure PE in the
majority of cases [10]. However, there still is a paucity of evidence-based studies
demonstrating hard data of its efficacy to delay ejaculation in men who for
example ejaculate within a few seconds. In the psychological approach pathoge-
netic biological mechanisms remained unclear, but an increased sensitivity of the
glans penis has been suggested. However, penile vibratory studies provided con-
flicting data about a pathogenetic penile hypersensitivity [37-39].

Not only the squeeze technique, but all sorts of psychotherapies ranging from
thought stopping [40, 41], Gestalt therapy [42], transactional analysis [43], group
therapy [44, 45] and bibliotherapy [46] have been suggested as treatments.
Unfortunately, the effectiveness of these therapies has only been suggested in case
reports, but have hardly been investigated in well-designed controlled studies. Of
all these treatments, however, the squeeze method is said to provide short-term
effectiveness. Two (not well-designed) studies did confirm initial effectiveness, but
also showed that the ejaculatory control initially attained had virtually been lost
after a 3-year follow-up [47, 48].

2.6.3.1 Definition of Premature Ejaculation

from a Psychological Point of View
In the psychological approach, consensus about a definition of PE has never been
reached due to conflicting ideas about the essence of the syndrome. Masters and
Johnson [10] and Kaplan [49] suggested qualitative descriptions, i.e., female
partner satisfaction or man’s voluntary control. Masters and Johnson defined PE as
the man’s inability to inhibit ejaculation long enough to satisfy his partner 50 % of
the time [10]. This definition in terms of a partner’s response is rather inadequate,
since it implies that any male who is unable to satisfy his partner in 50 % of sexual
events could be labelled a premature ejaculator and since it would also imply that
females “should” be satisfied on 50 % of intercourses.

Another way to define PE is by using quantitative measures such as the duration
of ejaculatory latency, or the number of thrusts prior to ejaculation. Definitions
according to length of time prior to ejaculation, varied from within 1-7 min after
vaginal intromission [50-59]. These cut-off points (1-7 min) were not derived by
objective measurements, but were subjectively chosen by the various authors. PE
was a matter of (many) minutes and men who ejaculated within seconds were
qualified as serious cases.
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Equally subjective cut-off points have been proposed for the number of thrusts
as a criterion for PE: ejaculation within 815 thrusts [60-62].

2.6.3.2 Methodology of Psychological Studies

During the many years in which the psychological approach prevailed, the pro-
posed psychological hypotheses and psychotherapeutic treatments failed to be
proved in a methodologically adequate scientific study [13].

For example, an influential view that prevailed for about two decades was the
opinion of Masters and Johnson [10] who argued that PE was conditioned by
having one’s first sexual intercourse in a rapid way (i.e., hurried contacts on back
seats of cars or in places where detection was possible). However, hard clinical
data to support their view have never been reported.

2.6.4 The Medical Approach

2.6.4.1 Pharmacotherapy

Since the 1940s, case reports have occasionally been published about various
drugs that demonstrated efficacy in delaying ejaculation. Physicians tried to reduce
penile sensation and delay ejaculation by applying local anesthetics to the glans
penis [8, 63, 64]. Others tried to influence the peripheral sympathetic nervous
system by prescribing sympatholytic drugs like the «; and o, adrenergic blocker
phenoxybenzamine [65—67] or the selective «; adrenergic blockers alphuzosin and
terazosin [68]. In the 1960s, case reports described the ejaculation delaying effects
of some neuroleptics. For example, thioridazine [69, 70] and chlorprothixene [71]
delayed ejaculation by blocking central dopamine receptors. In the same period
case reports of the delaying effects of nonselective, irreversible monoamine
oxidase inhibitors (MAOISs) such as isocarboxazid [72] and phenelzine [73] were
published. The use of these various drugs, however, was often contraindicated by
their disturbing and sometimes quite serious side effects.

In 1973, Eaton published the first report on clomipramine as an effective
treatment for PE [23]. Later case reports and double-blind studies [74-80]
repeatedly demonstrated the effectiveness of clomipramine in low daily doses in
delaying ejaculation. In 1993, Segraves and coworkers published a double-blind
placebo-controlled study demonstrating that clomipramine 25-50 mg can even be
taken on an on-demand basis, approximately six hours prior to coitus [62]. The
majority of these pharmacological studies, similar to psychological studies, were
designed without a precise definition of PE and without any methodology for
quantifying the effects of treatment.

In the 1980s, the efficacy of clomipramine was recognized by some sexologists
but never reached international consensus. One may wonder why drug treatment has
gone such along way to become accepted by medical specialists and sexologists as an
effective treatment for PE. Indeed, the psychological view and particularly behavior
therapy has predominated the literature and the general view on PE for a number of
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decades. On the one hand, it may well be that animal research data showing the
neurobiological basis of ejaculation has hardly been integrated with clinical
experiences regarding drug treatment, and clinicians’emphasis on the tremendous
success ascribed to behavior therapy and/or on the presumed psychogenic nature of
PE. This may have been due to the prevailing misconception of the 1970s and 1980s
that psychopharmacotherapy only represses symptoms, while the essence of the
disorder that had to be treated, i.e., PE, remains psychological [2]. A similar view that
treatment with psychoactive drugs does not change the essence of a disorder also
prevailed for a long time with respect to psychiatric disorders [81].

2.6.4.2 Selective Serotonin Reuptake Inhibitors (SSRIs)

In 1994, successful treatment of PE by 40 mg paroxetine was for the first time
reported by Waldinger et al. in a placebo-controlled study [30]. The efficacy of
paroxetine in daily doses of 20—40 has been replicated in various other studies both
at regular daily dose and on an “on-demand” regimen [82—84]. In addition, the
efficacy of other SSRIs, such as 50-200 mg sertraline and 20 mg fluoxetine, in
delaying ejaculation has been demonstrated in various studies [85-90]. The new
methodology of these studies contributed to a better comparability of drug treat-
ment study research and encouraged various clinicians to become interested in PE.
An important parameter for comparing study results was the intravaginal ejacu-
lation latency time (IELT), which as a measure was introduced by Waldinger et al.
in 1994 [30] and became known as the IELT. The IELT was defined as the time
between the start of intravaginal intromission and the start of intravaginal ejacu-
lation. The stopwatch, originally introduced in 1973 by Tanner [91] as an accurate
tool to measure ejaculation time, was reintroduced in 1995 by Althof [79], and has
since become a standard tool for PE research.

2.6.4.3 Differential Efficacy of SSRIs in Delaying Ejaculation

By using the IELT, the stopwatch, and a 4-week baseline assessment at each
intercourse, comparison of placebo-controlled studies has become possible and
demonstrated that the various SSRIs differed in the extent in which they delayed
ejaculation [31]. As such it was demonstrated that paroxetine 20 mg/day exerted
the strongest ejaculation delay [31].

2.6.5 The Neurobiological Approach

The development of accurate measurement of the ejaculation time by using the
IELT and a stopwatch together with the availability of the SSRIs has stimulated
both human and animal psychopharmacological research of PE. Particularly in the
1990s animal research in rodents using SSRIs contributed much to our under-
standing of why SSRIs delay ejaculation [92, 93]. The pharmacological knowledge
about the mechanism of action of these SSRIs has become the cornerstone of an
upcoming neurobiological approach. These animal studies have shown that
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Fig. 2.1 Two epidemiological stopwatch studies of the IELT in random sample of the general
male population in five countries [99,100]

ejaculation is not only mediated by the central serotonergic system but also by
dopaminergic and oxytocinergic pathways [94-96].

One of the major unanswered questions in the 1990s was the form of the distri-
bution of the IELT in the general male population. Waldinger et al. [11] postulated
that there is a continuum or biological variability of the IELT in men. This con-
tinuum of ejaculation latency was first recognized in male Wistar rats [97]. By
investigation of large samples of male rats it appeared that in a sexual behavioral test
of 30 min about 10 % of rats hardly or do not ejaculate, about 10 % of rats have a
short ejaculation latency time and the majority have a normal ejaculation latency
time. This phenomenon that is present in every large sample of male Wistar rats, has
become the basis of a new animal model for the investigation of both lifelong
premature and retarded ejaculation [98]. In 2005, it was the first time that an epi-
demiological stopwatch study measuring the IELT was performed in the general
male population [99]. It confirmed the existence of a variability of the IELT, but is
also showed that the IELT has a positive skewed distribution. In two similar studies,
the same skewed distribution was found [18, 100] (Fig. 2.1). Both studies, showed
that IELT values of less than 1 min are statistically aberrant compared to the IELT
values in the general male population. Interestingly, both stopwatch and self-
reported studies of the IELT in men with lifelong PE show that about 90 % of men
ejaculate within 1 min, indicating that IELTs of less than 1 min give rise to bother
and complaints and indeed are statistically abnormal [101].

The finding of a population-based variability of the IELT implicates that rapid
ejaculation should be considered a biological phenomenon rather than a psycho-
logical aberration. This biological phenomenon is most probably differently
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Table 2.2 New preliminary classification and characteristics of four premature ejaculation
subtypes on the basis of their IELT duration [105]

Lifelong PE

Ejaculation occurs too
early, at (nearly)
every intercourse.
With (nearly) every
woman. From about
the first sexual
encounters
onwards. In 80 %
within 1 min
(mostly within 30's).
In 20 % between 1
and 2 min.
Ejaculation remains
rapid throughout the
lifetime of the
subject.

Acquired PE

Early ejaculation
occurs at some
point in a man’s
life. The man had
normal ejaculation
experiences
before. The onset
is (usually) at later
age. Ejaculation
occurs within
1-2 min. Early
ejaculation is result
of urological,
thyroid, or
psychological
problems.

Variable PE

Early ejaculations
are inconsistent
and occur
irregularly. The
ability to delay
ejaculation may be
diminished or
lacking. From
about the first
sexual encounters
or onset at later
age. Ejaculation
time may be short
or normal. This is
part of the normal
variability of
ejaculatory
functioning.

Subjective PE

Subjective self-

perception of
(in)consistent early
ejaculations. The
ability to delay
ejaculation may be
diminished or
lacking From
about the first
sexual encounters
or onset at later
age. Ejaculation
time is in the
normal range or
may even be of
longer duration.
Early ejaculation is
a subjective

experience,
independent of the
actual (normal)
ejaculation time.

appreciated among individuals, populations, and cultures. There are men and
women who cope very well with rapid ejaculation and do not find it a major
problem. But for other men and their sexual partners rapid ejaculation may become
a psychological or emotional problem.

2.6.5.1 Classification and Definition of Premature Ejaculation

For many years, the various DSM definitions of PE were considered adequate for
daily clinical use. However, together with the increasing research into PE of the
last two decades, increasing criticism against the DSM definition was uttered by
clinicians and neuroscientists [102]. It soon became well-known that the DSM
definition of PE was not the result of evidence-based research but was based on the
opinions of a few clinicians and therefore an example of authority-based medicine.
In 2007, the International Society for Sexual Medicine (ISSM) organized a
committee meeting of experts in Amsterdam resulting in a first evidence-based
definition of lifelong PE [103]. Another major contribution of the ISSM was the
publication in 2009 of the first evidence-based guideline for the treatment of PE
[104]. Without doubt, both the new definition of lifelong PE and the guideline for
PE treatment will form a new basis for further evidence-based research of PE.
Apart from this new definition of lifelong PE, Waldinger et al. proposed a new
classification of PE based on the duration of the IELT (Table 2.2). In this clas-
sification, there are four PE subtypes [105]. First of all, lifelong PE and acquired
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PE. Both subtypes have become an integrated part of PE since their description by
Schapiro in 1943 [8]. However, based on recent clinical and epidemiological
stopwatch data, Waldinger postulated the existence of two other PE subtypes:
natural variable PE or variable PE and premature-like ejaculatory dysfunction or
subjective PE. Men with lifelong PE suffer from IELTs that are consistently
shorter than about a minute in most sexual events, since puberty or adolescents.
In men with acquired PE, PE may be caused by erectile dysfunction, thyroid
disorders, inflammatory prostatitis or relationship problems. In men with (natural)
variable PE, men suffer only sometimes of a very short IELT. In “subjective PE”
men have a normal or even high IELT value, but still perceive themselves as
having PE. Whereas it is postulated that the very short IELT values in men with
lifelong PE result from neurobiological processes and genetic factors, it has been
postulated that “subjective PE” is strongly associated with psychological and
cultural factors. In these men, IELT is normal but the perception of the IELT is
distorted or disturbed. Although there is no general consensus on this proposal for
a new classification, Serefoglu et al. published two studies confirming the exis-
tence of the four PE subtypes in a Turkish population of men [106, 107].

2.6.6 The Genetic Approach

Although Bernhard Schapiro never argued that PE is related to genetic factors, he
noticed, as described in his article of 1943, that men with PE seemed to have
family members with similar ejaculatory complaints. Remarkably, this interesting
observation has never been quoted in the literature until it was mentioned in 1998
in a study performed by Waldinger et al. [12] who routinely asked 237 men with
PE about family occurrence of similar complaints. Due to embarrassment, only 14
of them consented to ask male relatives about their ejaculation. These 14 men were
able to point out a total of 11 first degree male relatives with available information
for direct personal interview. Indeed, ten of them also ejaculated within one
minute or less. The calculated risk in this small selected group of men to have a
first relative with PE was 91 % (CIL: 59-99 %). The odds of family occurrence is
therefore much higher compared to a suggested population prevalence rate of
2-39 %. Moreover, the high odds indicates a familial occurrence of the syndrome
far higher than by chance alone. Based on this preliminary observation the
influence of familial factors as formerly stated by Bernard Schapiro, gains sub-
stantial credibility. But this familial occurrence does not automatically mean that
lifelong PE has genetic roots, as has been postulated by Waldinger et al. in 1998.
Hard indications for that hypothesis only appeared in 2009, a decade later. In 2009,
Janssen et al. [15] published the first DNA study in men with lifelong PE. It was
found that polymorphism of the 5-HT transporter, the activity of which determines
the 5-HT content in the synapse of central serotonergic neurons, is associated with
the duration of the IELT in men with lifelong PE. This coincides well with animal
research showing that a diminished serotonergic neurotransmission facilitates
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ejaculation. However, Jern et al. [108] in a study in Finnish twins did not find an
association of this polymorphism and the ejaculation time. However, in their
sample of males, the majority of men had IELTs far longer than 1 min. Never-
theless, both the study of Janssen et al. in Dutch men with lifelong PE [15] and the
studies of Jern et al. [16, 17, 108] in Finnish twins have become the basis for
further genetic research of PE in men with lifelong PE and in twins in the general
population.

2.6.7 The Pharmaceutical Industry’s Approach

After the very successful introduction of sildenafil for the treatment of erectile
disorder, pharmaceutical companies have become interested in sexual medicine.
This has been a very fortunate development. One of the major tasks of sexual
medicine is to provide medication to patients with sexual disorders. For that
purpose, animal and human drug treatment research is pivotal. Between 2000 and
2012, a few companies have investigated existing compounds for the treatment of
PE. Only the pharmaceutical company Johnson & Johnson was able to obtain a
registration by the European Medicines Agency (EMEA) for their drug dapoxe-
tine, an SSRI with a short half life, for the on-demand treatment of PE [18]. This
registration has led to increased epidemiological research of PE in large popula-
tions of men [109] and largely supported by the latter company. In general, the
approach of the pharmaceutical industry consists of epidemiological studies in
large samples of men. However, a limitation of these studies in large samples of
men is the potential risk of including men who do not have PE according to
officially defined criteria. Nevertheless, as dapoxetine has added to the existing off-
label drug treatment options of PE, the introduction of new drugs for the treatment
of PE is encouraged.

2.7 Conclusion

Any scientific article promoting a new idea, view, or finding starts to describe the
current ideas, views, or existing knowledge, followed by critical remarks on their
limitations. This has also been the case in the scientific literature on PE. Articles
on behavioral psychotherapy started with critical remarks on psychoanalytic
therapy of PE. Articles on drug treatment of PE started with critical remarks on
behavioral psychotherapy of PE. Articles on on-demand drug treatment of PE
started with critical remarks on daily drug treatment of PE. The current reality,
however, is that the whole history of PE can be applied to PE. This is nicely
represented by the various drug treatments of and views on the different etiology
and pathogenesis of the recently proposed four different subtypes of PE. In other
words, to fully understand PE requires knowledge of its history. And the history of
PE tells a story that can be distinguished in four time periods, each of them adding
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new information on PE. However, it would be a mistake to think that the
prevailing view of the last period is the best view on PE. For example, recently the
genetic roots of PE have been investigated, but in daily clinical practice, a clinician
with knowledge of psychoanalytic psychotherapy may better understand the
sorrow of a man with PE, than a clinician who tells him that his complaint is the
result of a genetic polymorphism.

Nevertheless, neurobiological, psychopharmacological, neurophysiological,
and genetic research of the last decade has demonstrated that the classical purely
psychological view of lifelong PE is no longer tenable as the golden standard.
Moreover, the history of PE shows that from its onset a century ago being a rather
unknown and peculiar phenomenon, PE has now become a well-known sexual
disorder. Still, as in the old days, a taboo on PE still exists, but this may hopefully
diminish in the next decades when our current time has become history as well.
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Anatomy and Physiology
of Ejaculation

Francgois Giuliano and Pierre Clément

3.1 Introduction

The human (female and male) sexual response was described by Masters and
Johnson [59] as including four interactive phases: excitation, plateau, orgasm, and
resolution. This definition has been subsequently revised by Kaplan [40] and Levin
[50] to lead to a model widely accepted, consisting of desire, excitation, orgasm,
and resolution. The different aspects of male sexual function include sexual desire,
erection, ejaculation, and orgasm. Each of these phases is controlled by a complex
and coordinated interplay of multiple components of the brain, spinal cord, and
relevant peripheral organs.

Ejaculation is the final stage of coitus in mammalian males since it is followed
by a refractory period during which sexual responses are inhibited. Ejaculation
consists in the synchronized succession of physiological events that form two
distinct phases: emission and expulsion. Emission corresponds to the secretion of
the different components of the seminal fluid from accessory sex glands and testes.
The seminal secretions are poured into the posterior urethra via phasic contractions
of the glands and their respective ducti while the bladder neck is firmly closed to
prevent backflow into the bladder. Expulsion is then triggered in the form of an
intense burst of contractions of pelviperineal striated muscles. These two phases
are intimately linked but they can be studied distinctively using specific
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physiological markers and can occur independently from each other in peculiar
experimental paradigms and pathophysiological conditions.

3.2  Anatomical Organization of Sexual Organs Involved
in Ejaculation

Anatomical structures belonging to the male reproductive tract (Fig. 3.1) that are
involved in ejaculation can be divided into two main categories depending on the
phase they participate in.

3.2.1 Organs of Emission

The epididymis is a long coiled tube of epithelial cells covered by connective
tissue partly composed of smooth muscle cells. It consists of three parts: the
expanded head (caput), the body (corpus), and the tail (cauda). Spermatozoa are
produced in the seminiferous tubules of the testes and then translocated into the
head of the epididymis. The spermatozoa in the seminiferous tubules and early
epididymis are nonmotile but gain motion capacity after maturation (18-24 h)
along the epididymis. Mature spermatozoa are stored in the tail of the epididymis
and, as sexual arousal develops, are released in the contiguous seminal duct
(ductus deferens). The volume of spermatozoa accounts for a very minor fraction
(<0.1 %) of the total volume of the sperm.



3 Anatomy and Physiology of Ejaculation 27

Ductus deferens. The first portion of the ductus (or vas) deferens is very tor-
tuous, but progressively becomes straighter. It passes through the inguinal canal
and enters the pelvic cavity to join the excretory duct of the seminal vesicle,
forming the ejaculatory duct. The ejaculatory duct traverses the prostate behind its
middle lobe and opens into the prostatic portion of the urethra via the verumon-
tanum (a 2-3 mm height intraluminal urethral crest in humans). As the ductus
deferens reaches the posterior wall of the bladder base, it becomes enlarged to
form the ampulla. During the emission phase of ejaculation, strong peristaltic
contractions of ductus deferens smooth muscle cells bring spermatozoa into the
ejaculatory duct and then into the urethra where they are mixed with seminal
fluids.

The seminal vesicles are a pair of tubular glands lying between the posterior
wall of the bladder base and the rectum. Each vesicle is formed by a unique coiled
tube which gives off multiple diverticulae and joins with the ductus deferens as it
enters the prostate to form the ejaculatory duct. Epithelial cells that constitute the
inner layer of the seminal vesicle are responsible for the secretion of 50-80 % of
the entire ejaculatory volume. Seminal vesicle secretions are thick, alkaline, and
contain substances providing the spermatozoa with a protective and nutritive
environment. During the emission phase of ejaculation, seminal vesicle fluid is
expelled into the prostatic urethra via the excretory duct following contractions of
smooth muscle cells which compose the intermediate layer of the gland. The
external coat is constituted of fibrous connective tissue which maintains the
structure of the glands.

The prostate gland which is located between the bladder neck and the external
urethral sphincter, consists of three distinct zones. The central zone surrounds the
ejaculatory ducts and represents around 25 % of the gland size; the transitional
zone surrounds the proximal urethra and accounts for approx. 5 % of the gland
size; the peripheral zone surrounds the distal urethra and accounts for up to 70 %
of the prostate size. The structure of the prostate consists in branching glandular
formations composed of epithelial cells that spread out into a matrix of fibro-
muscular stroma. A fibrous capsule encloses the gland preventing it to enlarge
outwards. The prostate produces 15-30 % of the total volume of sperm. Prostatic
secretions are milky, slightly alkaline, and enhance spermatozoa survival. During
the emission phase of ejaculation, muscular elements of the gland contract and
eject the secretions into the prostatic urethra via the prostatic ducts and the utricle
opening into the verumontanum.

The bulbourethral or Cowper’s glands are located posterolaterally to the
membranous portion of the urethra at the level of the urogenital diaphragm. They
are closely invested by a layer of striated muscle, namely bulboglandularis.
Bulbourethral gland excretory ducts extend forward through the urogenital dia-
phragm and open into the cavernous urethra. Bulbourethral clear thick secretions
are poured into the urethra as sexual arousal increases. Their role is dual: neu-
tralizing urine acidic residues and lubricating the urethra before sperm passes
through.
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3.2.2 Anatomical Structures Participating in Expulsion

The bladder neck and the urethra play an important role in the occurrence of
ejaculation. The bladder neck corresponds to the area where bladder and urethra
connect and is composed of smooth muscle cells forming a circular collar which
extends distally to encircle the proximal part of the urethra. The male urethra is a
fibromuscular tube that extends from the bladder neck to the external urethral
orifice, i.e., the meatus, and is divided into three portions, the prostatic, mem-
branous, and penile (or spongy) portions. Upon the posterior wall of the prostatic
urethra is the verumontanum where the orifice of the prostatic ducts and utricle,
and the slit-like openings of the ejaculatory ducts are found. The inner layer of the
urethra is a mucous membrane continuing the bladder mucous membrane and
protecting subjacent epithelial cells from urine corrosion. The morphology of the
epithelial cells evolves from transitional (prostatic urethra) to pseudostratified
(membranous and proximal penile portions), and finally to stratified squamous
(distal penile portion). Within the wall of the membranous urethra is the intrinsic
striated muscle (external urethral sphincter or rhabdosphincter) which consists of
an inner layer of smooth muscle bundles continuous proximally with those of the
prostatic urethra, and an outer layer of circularly orientated striated muscle fibers.
Strong contraction of the bladder neck prevents semen to flow backward in the
bladder (retrograde ejaculation) and relaxation, preceded by rhythmic contractions,
of the external urethral sphincter facilitates flowing of semen through the urethra
in an anterograde way.

Perineal striated muscles. The pelvic floor striated muscles, and more partic-
ularly the bulbospongiosus and ischiocavernosus muscles, have a major role in the
expulsion of semen from the urethra. The bulbospongiosus muscle encompasses
the median part of the penile root (bulb). The muscle arises from the perineal body
and from a central tendinous raphe and passes around the bulb to attach to the
perineal membrane and dorsum of the penis. The ischiocavernosus muscles sur-
round the lateral roots of the penis (crura). They arise from the medial surface of
the ischial tuberosity and the ischiopubic ramus and insert on the corpus cav-
ernosum and crura of the penis. Intense rhythmic contractions of those muscles
during the expulsion phase of ejaculation compress the spongy urethra and corpus
cavernosum leading to pulsatile expulsion of semen and providing further rigidity
to the penis. Moreover, intense contractions of those muscles likely contribute to
the orgasmic feeling in the human male.

All the anatomical structures listed above receive specific autonomic (both
sympathetic and parasympathetic for most of them) and somatic innervations that
drive messages for synchronized functioning of the organs involved in ejaculation.
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3.3  Peripheral Neural Pathways

3.3.1 Afferents

The dorsal nerve of the penis, a sensory branch of the pudendal nerve, carries
impulses to thoracic, lumbar, and sacral segments of the spinal cord from sensory
receptors harbored in the penile skin, prepuce, and glans [38, 76]. Encapsulated
receptors (Krause-Finger corpuscles) have been found in the glans but the majority
of afferent terminals are represented by free nerve endings [31]. Stimulation of the
Krause-Finger corpuscles, which can be potentiated by sensory information coming
from various peripheral areas such as penile shaft, perineum, and testes, facilitates
the ejaculatory reflex. In various mammalian species, a relatively sparse sensory
innervation of ductus deferens, prostate, and urethra has been evidenced which
reaches the lumbosacral spinal cord via the pudendal nerve [39, 80]. A second
afferent pathway is constituted by fibers travelling along the hypogastric nerve and,
after passing through the paravertebral lumbosacral sympathetic chain, enters the
spinal cord via thoracolumbar dorsal roots [8]. Sensory afferents terminate in the
medial dorsal horn and the dorsal grey column of the spinal cord [61, 101].

3.3.2 Efferents

The soma of the preganglionic sympathetic neurons are located in the interme-
diolateral cell column and in the central autonomic region (dorsal gray column) of
the lower thoracic and upper lumbar segments of the spinal cord [68, 74]. The
sympathetic fibers, emerging from the spinal column via the ventral roots, relay in
the paravertebral sympathetic chain. In the majority of mammalian species, the
fibers then proceed whether directly via the splanchnic nerves or after relaying in
the celiac superior mesenteric ganglia via the intermesenteric nerves to the inferior
mesenteric ganglia [78] or superior hypogastric plexus in humans. Emanating from
the inferior mesenteric ganglia are the hypogastric nerves that form, after joining
the parasympathetic pelvic nerve, the pelvic plexus from which arise fibers
innervating the anatomical structures involved in ejaculation.

The cell bodies of the preganglionic parasympathetic neurons are located in the
intermediolateral cell column of the sacral (lumbosacral in rodents) segments of
the spinal cord, i.e., sacral parasympathetic nucleus (SPN) [73]. The SPN neurons
send projections, travelling in the pelvic nerve, to the postganglionic cells located
in the pelvic plexus (or inferior hypogastric plexus). Postganglionic parasympa-
thetic neurons fibers follow the course of the blood vessels to reach the pelvic
organs participating in ejaculation.

Efferents of somatic motoneurons, cell bodies of which are found at the lum-
bosacral spinal level (sacral level in the human male) in the Onuf’s nucleus, exit
the ventral horn of the medulla and proceed via the motor branch of the pudendal
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nerve to the pelvic floor striated muscles, including bulbospongiosus and ischio-
cavernosus muscles [86].

34 Functional Considerations

The composition of the seminal fluid is complex and contains, besides sperma-
tozoa, a variety of enzymes, sugars, lipids, oligo-elements, and other substances.
This mixture provides spermatozoa with a nutritive and protective milieu pro-
moting their survival and movement during their course through the female
reproductive tract to the ovule. In human males, the fluid is released from
the glands in a specific sequence during ejaculation. The first portion of the
ejaculate consists of a small amount of fluid from the bulbourethral/Cowper’s
glands. This is followed by a low-viscosity opalescent fluid from the prostate
containing a few spermatozoa. Then the principal portion of the ejaculate is
expelled which contains the highest concentration of spermatozoa, along with
secretions from the epididymis as well as prostatic and seminal vesicle fluids. The
last fraction of the ejaculate consists of seminal vesicle secretions.

3.4.1 Sensory Nervous System

Sensory inputs have been shown sufficient to elicit expulsion reflex or even
complete ejaculatory response (forceful expulsion of semen). In an experimental
paradigm developed in anesthetized rats with complete transection of the spinal
cord at T8 level, urethral distension by accumulating liquid infused into the urethra
elicited rhythmic contractions of bulbospongiosus muscles [62]. In anesthetized
and intact rats, pudendal nerve (motor branch innervating bulbospongiosus and
ischiocavernosus muscles) firing was elicited in response to electrical stimulation
of the dorsal nerve of the penis and pelvic nerve which convey sensory information
from penis and urethrogenital tract, respectively [37].

In humans also, contractions of bulbospongiosus muscles identified with elec-
tromyographic electrodes were evidenced following electrostimulation of the
penile dorsal nerve, mechanical distension of the posterior urethra, and magnet-
ostimulation of the sacral roots [75, 77, 89]. These procedures can be used to
evaluate the integrity of the reflex arc controlling expulsion and have also served
as a basis for developing a method that produces ejaculation in patient with
neurogenic anejaculation. This method, namely penile vibratory stimulation,
consists in placing a vibration-delivering device on the glans of the penis, either
the dorsum or frenulum, and applying 2.5 mm amplitude vibrations at an optimal
frequency of 100 Hz for 5-15 min [13, 93]. Penile vibratory stimulation leads to
complete ejaculatory response in a significant number of men with spinal cord
injury [13].
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3.4.2 Autonomic Nervous System

The importance of the autonomic nervous system in regulating the ejaculatory
response is well documented. All of the organs participating in ejaculation receive
a dense autonomic innervation composed of sympathetic and parasympathetic
axons mainly originating in the pelvic plexus. The ganglia of the pelvic plexus,
that are dispersed in amongst the pelvic organs in most animal species, contain
fibers from both pelvic and hypogastric nerves and from the caudal paravertebral
sympathetic chain [41]. In addition to adrenergic and cholinergic mechanisms of
regulation of ejaculation, non-adrenergic/non-cholinergic (NANC) factors
including ATP [4, 35, 69], neuropeptide Y (NPY; [30, 108], vasoactive intestinal
peptide (VIP; [24, 25], and NO [16, 25] have been shown to have a direct par-
ticipation in the peripheral control of ejaculation.

Both sympathetic and parasympathetic tones act in a synergistic fashion to initiate
seminal emission by activating respectively smooth muscle contraction and epi-
thelial secretion throughout the seminal tract.

From experimental studies carried out in different animal species, it has been
demonstrated that activation of the sympathetic nervous system, whether by
stimulating sympathetic nerves (hypogastric or splanchnic) or using sympathom-
imetic agents, elicited strong contractile responses in the ducti deferens [42, 44],
seminal vesicle [27, 99], prostate [46, 104], and urethra [46]. Contractions induced
by sympathetic nerve stimulation were blocked, only partially in ducti deferens
and seminal vesicle [95], by «1 adrenergic antagonists [44]. The functional role of
parasympathetic cholinergic fibers conveyed by the pelvic nerves is still not fully
defined likely because of the differences in gross and microscopic anatomy of the
prostate among species that do not allow straightforward extrapolation between
animals.

Contractions of the ductus deferens in rodents [44, 47], prostate [104], and
urethra [23] in dogs were elicited by electrical stimulation of the pelvic nerves,
although no appreciable emission of fluid was observed [104]. Pharmacological
evidence relating to a cholinergic mechanism for both contraction and secretion of
prostate and seminal vesicle exist [70, 91, 99]. Essentially, these glands were
activated by cholinomimetic compounds acting on muscarinic receptors [49].
Altogether, the results of pelvic nerve stimulation and pharmacological cholinergic
activation led to suggest—and converse to the conventional view of the organi-
zation of pelvic autonomic pathways—that sympathetic innervation to the prostate
includes both adrenergic and cholinergic components.

In addition to adrenergic and cholinergic commands, peptidergic and purinergic
regulations have been demonstrated in laboratory animals although the precise
mechanisms remain to be clarified. Several lines of evidence have shown that VIP
and NPY participate in contraction and secretion of prostate and seminal vesicle
[70, 92, 95] by apparently modulating noradrenaline release [96]. The same reg-
ulatory role has been reported for NPY in ductus deferens contractions [96].
Finally, ATP, the main endogenous purine, was found to act as a cotransmitter
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with noradrenaline to produce prostatic [102], seminal vesicle [64], and ductus
deferens [2] contractions.

In humans, disruption of sympathetic pathways supplying the bladder neck,
ductus deferens, and prostate is widely accepted to be the cause of postoperative
anejaculation or retrograde ejaculation [60, 105]. The essential role of sympathetic
innervation is best illustrated by surgical strategies that, by sparing sympathetic
efferents, successfully preserve normal ejaculatory function in patients who have
undergone retroperitoneal lymphadenectomy for testicular cancer or resection for
rectal cancer [82, 97]. In addition, in paraplegic men whose ability to ejaculate is
commonly severely impaired, semen was obtained upon electrical stimulation of
the hypogastric plexus [15]. As far as we know, there is no clear clinical evidence
for a functional role of parasympathetic innervation in the ejaculatory process.

3.4.3 Somatic Nervous System

The expulsion phase of ejaculation is commanded by the somatic nervous system
though it is a reflex mechanism with no voluntary control. Forceful propulsion of
semen out of the urethra via the glans meatus is caused by rhythmic contractions of
pelvi perineal muscles. Owing to the fact that relatively non invasive measurement
of pelvi perineal muscle activity is possible in humans, the expulsion phase has
been shown to be characterized by synchronous activation of ischiocavernosus,
bulbospongiosus and levator ani muscles, anal and urethral external sphincters
[11, 28]. The contractions are regular, with an interburst interval starting at approx.
0.6 s and increasing by about 100 ms for each subsequent interburst interval. The
typical number of bursts of contractions varies from 10 to 15 depending on the
subject although each subject’s pattern of contractions is reproducible [11]. In case
of lesion of the pudendal nerves, as it may occur after trauma [29] or neuropathy
related to diabetes [103], retrograde and/or dribbling ejaculation is observed.
Besides being important for the expulsion of sperm, rhythmic contractions of
pelviperineal muscles seem associated with the orgasmic feeling inseparable from
ejaculation (except in rare pathophysiological conditions like anorgasmia).

3.4.4 The Trigger for Expulsion

The initial phase of ejaculation (emission) develops as autonomic pathways are
activated due to increasing sexual arousal and peripheral sex-related stimuli. What
triggers the expulsion phase is unclear, however. The “pressure chamber”
hypothesis by Marberger [53] states that accumulation of seminal emission within
the proximal penile urethra (bulbous urethra), because of closed urethral proximal
and distal sphincters, until a threshold level is reached triggers pelvi perineal
striated muscle contractions which, together with external (distal) urethral
sphincter episodic relaxation and continuous bladder neck (proximal sphincter)
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contraction, propels sperm anterogradely. This hypothesis has however to be
reassessed in view of the large body of contradictory data collected in laboratory
animals and men (for review see [51]. The major argument is the observation that
pharmacological inhibition of emission by adrenergic blockers or lack of emission
following selective nerve injury or radical prostatectomy does not prevent pelvi
perineal muscle contractions with a similar pattern than in the normal condition
[9, 10, 28]. The occurrence of expulsion in absence of emission (known as dry
ejaculation) clearly indicates that other mechanisms not related to the pressure
chamber concept can trigger the expulsion phase of ejaculation. These mecha-
nisms involve specific spinal cord and brain elements.

3.5 Central Network

Synchronization of the activity of autonomic and somatic nervous systems, which
is necessary for complete ejaculatory response to occur, takes place in the spinal
cord with specific brain structures having a key role.

3.5.1 Spinal Cord

The soma of the neurons controlling the peripheral events of ejaculation are dis-
tributed in the thoracolumbar and sacral (lumbosacral in rodents) spinal cord as
described in Sect. 3.3 (Fig. 3.2). Another spinal structure characterized in the male
rat plays the role of a spinal generator for ejaculation (SGE) [100]. SGE is
composed of cells that are located around the central canal, in laminae X and VII
(medial part) of the lumbar segments 3 and 4 and that contain galanin, chole-
cystokinin, and enkephalin [22]. One component of the SGE, referred to lumbar
spinothalamic (LSt) cells, connects to the parvicellular subparafascicular nucleus
of the thalamus (SPFp). SGE neurons expressing galanin and/or neurokinin-1
receptors (SP preferential receptor) also project to the sympathetic and parasym-
pathetic preganglionic neurons innervating the prostate as well as to the moto-
neurons of the dorsomedial nucleus innervating the bulbospongiosus muscle
(Fig. 3.3; [106, 107]). In addition, fibers of the sensory branch of the pudendal
nerve terminate close to LSt cells [61], although a direct connection remains to be
demonstrated and their nature is unknown. One question still to be answered is
about brain influence on SGE. Direct supraspinal projections onto SGE neurons
have not been described to date although functional investigations provide evi-
dence of brain outputs triggering ejaculation, likely by activating SGE (Clement
et al. [18, 19, 43]. Finally, investigations in anesthetized male rats have demon-
strated that electrical stimulation of SGE elicits a complete ejaculatory response
allowing the collection of motile spermatozoa [12]. Altogether these data support a
crucial role for LSt cells in orchestrating autonomic and somatic spinal centers.
A plausible mechanism is that both peripheral and brain stimulatory and inhibitory
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Fig. 3.2 Schematic view of the spinal network of ejaculation. The spinal generator for
ejaculation (SGE) projects to (i) thoracolumbar sympathetic centres (DGC, IML) (ii) lumbosacral
parasympathetic centers (SPN), and (iii) lumbosacral somatic center (Onuf’s nucleus). Those
autonomic and somatic spinal centers innervate the seminal tract and pelviperineal muscles
participating in ejaculation. The SGE also projects to a thalamic structure; the parvicellular
subparafascicular nucleus (SPFp)

outputs are summated in SGE and, once an excitatory threshold is reached, a
programed sequence is generated and activates autonomic and somatic spinal
centers to produce ejaculation. Integrity of these spinal nuclei is necessary and
sufficient for the expression of ejaculation as demonstrated by the induction of
ejaculation after peripheral, spinal, or pharmacological stimulation in animals with
spinal cord transection and men suffering from spinal cord injury [12, 13, 62, 94].

3.5.2 Brain

As a centrally integrated and highly coordinated process, ejaculation involves
cerebral sensory areas and motor centers which are tightly interconnected.

3.5.2.1 Animal Data

The use of Fos protein expression as a marker for neuronal activity together with
well designed behavioral paradigms has been helpful for the identification of brain
structures specifically involved in ejaculation [33, 34]. As a whole, experimental
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PRYV BS muscle PRY prostate Galanin-IR

Fig. 3.3 Confocal microscope photographs of section of male rat third lumbar spinal segment
(lamina X). Retrogradely transported and transynaptically migrating pseudo-rabbies viruses
(PRV) of two different strains were injected into the bulbospongiosus (BS) muscle (green signal)
and the prostate (red signal). Neurons immunoreactive (IR) for the neuropeptide galanin (blue
signal) were detected on the same spinal cord section. Triple-labelled neurons (white colored)
indicated with arrow on the merged image project to both BS muscle and prostate and contain
galanin. Adapted from [107]
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Fig. 3.4 Schematic view of the brain network of ejaculation. Abbreviations: BNSTpm—Dbed
nucleus of the stria terminalis posteromedial; Gi—gigantocellular; MeApd—medial amygdala
posterodorsal; MPOA—medial preoptic area; PAG—periaqueductal grey; PD—posterodorsal
preoptic; PVN—hypothalamic paraventricular; SPFp—subparafascicular parvicellular. See
details in the text

data collected in different species strongly suggest the existence of a cerebral
network specifically related to ejaculation that is activated whatever the preceding
copulatory activity, i.e., mounts and intromissions in rats. The brain structures
belonging to this cerebral network comprise discrete regions located within the
posteromedial bed nucleus of stria terminalis (BNSTpm), the posterodorsal medial
amygdaloid nucleus (MeApd), the posterodorsal preoptic nucleus (PNpd), and the
parvicellular part of the subparafascicular thalamus (SPFp). Reciprocal connec-
tions between those substructures and the medial preoptic area (MPOA) of the
hypothalamus, a brain area known as essential in controlling sexual behavior [64],
has been reported in anatomical and functional studies [20, 34].
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The pivotal role of MPOA in ejaculation has been documented in several
experiments where both emission and expulsion phases of ejaculation were
abolished after MPOA lesion [5] and elicited after chemical [36, 79] or electrical
[48, 56] stimulations of this brain area. Neuroanatomical studies failed to reveal
the existence of direct connections between the MPOA and the spinal ejaculatory
centers (autonomic or somatic nuclei or SGE). However, it was shown that MPOA
projects to other brain regions involved in ejaculation such as the paraventricular
hypothalamic nucleus (PVN) [90], the periaqueductal gray (PAG) [84], and the
paragigantocellular nucleus (nPGi) [72]. The PVN has long been known as a key
site for neuroendocrine and autonomic integration [98]. Parvocellular neurons of
the PVN directly innervate autonomic preganglionic neurons in the lumbosacral
spinal cord [52, 85] and pudendal motoneurons located in the L5-L6 spinal seg-
ment in rats [61]. PVN also sends direct projection to nPGi in the brainstem [7].
Bilateral chemical lesion of the PVN with NMDA was associated with 30 %
reduction in the weight of the seminal material expressed [1]. Retrograde and
anterograde tracing studies have shown that SPFp sends projections to BNST,
MeA, and MPOA [17, 38] and receives inputs from LSt cells [22], suggesting a
pivotal role for SPFp. The other forebrain structures which have been proposed,
based on Fos protein patterns of expression, to take part in regulation of the
ejaculatory process in rats are MeA, BNST, and PNpd [20, 32]. Their precise roles
remain unclear but they are very likely involved in integration and relay of sexual
cues (auditory, olfactory, and visual) and genital sensory signals to the MPOA.

In the brainstem, different nuclei have received increasing attention. A strong
inhibitory role on ejaculation for nPGi, which projects to motoneurons and
interneurons in the lumbosacral spinal cord [54, 55], has been suggested in several
rat experimental models [54, 57]. Behavioral data provide further support to this
view by showing increased expression of Fos protein in nPGi of copulating male
rats but not in animals repeatedly ejaculating (more than twice) [21, 32]. An
inhibitory influence on ejaculatory reflex was demonstrated for PAG [58]. Actu-
ally, as established in neuroanatomical studies, PAG constitutes a relay between
MPOA and nPGi [20, 71]. Thus, it can be suggested that a basal brain inhibitory
tone on the spinal mechanism of ejaculation exists and its release is required for
ejaculation to occur. However, a brain excitatory influence on spinal control of
ejaculation also likely exists since intracerebral administration of dopamine ago-
nists can trigger ejaculation in anesthetised rats, without sexual context and in
absence of genital stimulation [18, 19, 43]. Clearly, midbrain structures exert a
regulating function on ejaculation but further investigations are required for
revealing the details of their involvement.

3.5.2.2 Human Data

Emergence of non-invasive functional brain imaging techniques with relatively
high spatial and temporal resolutions have led to the identification of brain areas
involved in the human sexual response. The discrimination of the different com-
ponents of the sexual response (e.g. arousal, erection, ejaculation) is difficult
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because of the intimate relationship between them. However, carefully designed
experimental paradigms render possible the specific study of neuronal activity in
relation with ejaculation. One brain imaging study has been performed that aimed
at investigating the changes in regional cerebral blood flow in humans during
ejaculation [34]. This study used positron emission tomography (PET) in healthy
male volunteers who received penile stimulation from their female partner until
ejaculation occurred. At the time of ejaculation, the strongest activation was found
in the mesodiencephalic transition zone including ventral tegmental area (VTA),
SPFp, medial and ventral thalamus. Those thalamic areas are known to be asso-
ciated with rewarding processes, visceral sensory responses, and control of pelvic
floor motoneurons and sympathetic preganglionic neurons throughout the spinal
cord. Notably, the VTA contains an A10 dopaminergic cell group belonging to the
mesolimbic system and has previously been shown to be activated in humans
during a cocaine or heroin rush [14, 88]. These observations make the VTA a key
element of the neuronal substrate for orgasm. In addition, based on data collected
in rats (as described in Sect. 3.5.2.1), the SPFp can also be suggested as an
important relay in the human male orgasmic response. Quite unexpected is the
intense increase in blood flow in an extended zone (vermis and cortex) of the
cerebellum during ejaculation. In addition to its primary role in motor and coor-
dination control as well as proprioception, the cerebellum has also been shown to
be involved in sensory and emotional processing [67] and thus its activation
concomitant to ejaculation may be related to the orgasmic response. In their PET
imaging study, Holstege and collaborators noted that the amygdala was deacti-
vated during ejaculation, as indicated by decreased blood flow. This element of the
limbic system is essential for the processing of emotional reactions [3] and, as
demonstrated in previous imaging studies in men, is also deactivated during
cocaine rush [14] and in correlation with sexual arousal [83]. The release of
amygdala influence on other brain areas may constitute the neuronal substrate for
the euphoric state related to different contexts including orgasm. It is to be noticed
that some results of the brain imaging study of Holstege and collaborators are in
disagreement with data obtained in rodents using Fos immunohistochemistry
[32, 33]. Most notably, BNST and subregions of the MPOA, which were found to
be specifically activated in relation with ejaculation in male rats, did not display
changes in blood flow. The lack of MPOA activation during ejaculation was also
found in a Fos study performed in monkeys [66] and this suggests the lesser
importance of this structure in the control of the ejaculatory response in primates.
Human imaging studies have provided key data for understanding the brain
functioning during ejaculation but also its participation to other aspects of the
sexual response like erection and sexual arousal [6, 83].

Intimately associated with ejaculation and terminating it is an intense plea-
surable feeling cerebrally driven, that is orgasm.
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3.6 Orgasm

Orgasmic sensation systematically accompanies ejaculation although it must be
distinguished from emission and expulsion and thus may be regarded, from a
neurophysiological perspective, as a third phase in the ejaculatory process. This
view is illustrated by cocaine and heroin users reporting orgasmic feeling during
drug rush without any sexual stimulation [87]. Orgasm is a complex neuropsy-
chophysiological process that translates in intense cerebral discharge but also
whole-body physiological changes.

The exact site in the brain where orgasm is produced is not clearly defined. This
is mainly due to the difficulty in developing animal models and in studying orgasm
distinctly in humans. The rewarding property of ejaculation in the male rat [81]
can be considered as analogous to orgasm and an experimental paradigm exploring
that specific aspect of the male sexual response may lead to significant progress in
our understanding of the neurophysiology and pharmacology of orgasm. The brain
imaging study by Holstege and collaborators (2003) provided clarifications on the
possible neuronal substrate of orgasm, as described in Sect. 3.5.2.2. Of particular
interest is the observation of activation and deactivation of major components of
the limbic system (VTA and amygdala, respectively) during ejaculation as well as
concomitantly to cocaine and heroin rush [14, 88, 88]. Moreover, VTA was also
found activated during orgasm in women as measured by functional magnetic
resonance imaging [45]. In the brain of male rats, SPFp occupies a pivotal role as
relaying ejaculation-related sensory stimuli from LSt to the limbic system. The
same role is plausible in the human male, as supported by Holstege and collab-
orators’ study (see Sect. 3.5.2.2), although spatial resolution of PET-scan tech-
niques is not sufficient to delimit neuronal activity to such small areas.

What triggers orgasm is still unknown. The flow of sperm throughout the
urethra brings pleasurable sensation although it has only a minor role. Indeed, lack
of seminal emission (dry ejaculation) does not prevent orgasm as reported by the
majority of the patients (5473 %) having undergone radical prostatectomy—i.e.,
removal of prostate and seminal vesicles—[26, 65]. In addition, pharmacologically
inhibited emission in volunteers had no effect on the orgasmic feeling [28].
Bursting contractions of pelviperineal striated muscles have been associated with
the subjective experience of orgasm but the matching is not 100 %. Orgasm begins
just before muscles start to contract and continues for a short period after con-
tractions end [11, 28]. Furthermore, voluntary contractions of pelviperineal mus-
cles are not accompanied with orgasm. While the peripheral event(s) triggering
orgasm is (are) to be identified, it is established that ‘orgasmogen’ stimuli driven
by pelviperineal somato-sensory afferents enter the spinal cord via dorsal roots,
and then reach the brain sites involved in orgasm. As suggested by the recent
findings in the male rat (for review see Giuliano, 2007), LSt are likely involved in
the orgasmic response as a relay for sensory stimuli from the periphery to the brain
structures where the pleasurable feeling arises, and more notably, the first step in
cerebral processing of an orgasm may reside in the SPFp.
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Epidemiology of Premature
Ejaculation

Ege Can Serefoglu

The recent increased interest in premature ejaculation (PE) has highlighted the
need for better recognition of its epidemiology. However, determining the burden
of this sexual problem is a challenging task. First of all, lack of universally
acknowledged definitions, of criteria for diagnosis of PE, and of standards for
designing observational studies at the time surveys were conducted has hampered
an understanding of the true magnitude of this sexual disorder [1, 2]. Moreover,
the sensitive nature of this condition may cause additional obstacles resulting in
systematic biases, as men with PE may be reluctant to report this complaint due to
their concerns of social stigmatization, especially during face-to-face interviews
[3]. Conversely, healthy individuals may be tempted to self-report PE, because of
believing that they may benefit from participating in a survey. Therefore, health-
care professionals and researchers must be aware of the aforementioned limitations
in epidemiologic PE studies while evaluating the presented data. After all, “the
data speak for themselves” and physicians or scientists must appropriately inter-
operate their validity.

Prominent media attention, public interest, and various publications often
funded by pharmaceutical companies have led to the public belief that the prev-
alence of PE is very high. However, most of these high prevalence reports are not
based on large-scale, broadly representative epidemiologic studies with scientifi-
cally sound sampling methods [4]. This chapter aims to provide an up-to-date
review and methodological critique of the published descriptive epidemiological
data about PE with regard to their validity and reliability.
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Initial studies regarding the prevalence of sexual dysfunctions in the general
population were suggestive of a high prevalence rates of PE and have drawn
attention to this issue [3, 5]. The first large-scale, systematic survey of sexual
dysfunctions in the general population was carried out in 1998 and a stratified
random sample was selected from registries of four general practices in England
[S]. There, 14 % of the recruited subjects complained about “having difficulty with
ejaculating prematurely” in the past three months, whereas 31 % reported this to
have happened at some point in their lives. It is interesting that the percentage of
men who reported “difficulty in getting or maintaining erection” (26 and 39 %
within the last three months and lifetime, respectively) was much higher than
subjects reporting PE, probably due to the high age of the men recruited (mean age
of 51 years).

A year later the results of a similar study, the National Health and Social Life
Survey (NHSLS), were published in the USA, where 1,410 men of younger age
(18—59) were recruited [3]. These men were asked whether they experienced
“climaxing or ejaculating too rapidly during the past 12 months” and the ones
who gave a positive reply to this single dichotomous question were accepted as
having PE. Since men may have ejaculated “too rapidly” within the past year for
several reasons, such as having sex with a new and sexually attractive partner or
abstaining from sex for a longer period of time [6], the authors detected a very high
prevalence rate (31 %) for PE [3]. Thereafter, PE has been consistently regarded as
the “most common male sexual dysfunction”, in spite of the shortcomings of this
study, i.e., of sampling method (63.8 % of subjects were under 40 years of age),
improper outcome measure (single dichotomous question), and vague operational
criteria (ejaculating too rapidly) .

In 2005, the same question was asked to men between 40 and 80 years old in
the Global Study of Sexual Attitudes and Behaviours (GSSAB) survey, which was
conducted in 29 countries funded by a pharmaceutical company, using personal
and telephone interviews and self-completed mailed questionnaires [7]. There, the
worldwide prevalence of PE was also found to be quite high (23.75 %) among the
13,618 men who responded. However, different from NHSLS, these middle-aged
and older adults were also asked how often they experienced PE and only 4.26 %
reported that they “frequently” ejaculate early. This study is the largest multi-
national survey that has ever been performed in the field of sexual medicine and
several points are noteworthy: (1) As the authors indicated, selection biases
(including only men who were over 40 years and using systematic sampling
instead of stratified sampling) and a low overall response rate (19 %) hampers the
accuracy of the results in this study, (2) The most widely accepted definition of PE
at the time that GSSAB was carried out was from the Diagnostic and Statistical
Manual of Mental Disorders IV-Text Revision (DSM-IV-TR), which defines PE as
a ‘persistent or recurrent ejaculation with minimal sexual stimulation before, on, or
shortly after penetration and before the person wishes it’ [8]. Therefore, only the
ones who experience this problem “frequently” (4.26 %) should have been clas-
sified as having PE [7]. Indeed, a recent study which used almost the same
methodology on a large representative sample of the Danish population, confirmed
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the rightfulness of this criticism [9]. In this study, the authors distinguish PE as a
“sexual difficulty” (experiencing PE within the past year) from PE as a clinically
relevant “sexual dysfunction” (experiencing PE frequently and perceiving it as a
problem). Accordingly, with the prevalence of 7 %, PE was the most frequent
“sexual dysfunction”, however this prevalence was much less than PE as a
“sexual difficulty” (54 %).

The results of another international study, namely the Premature Ejaculation
Prevalence and Attitudes (PEPA) survey, were published in 2007 [10]. Like
GSSAB, this study was also funded by a pharmaceutical company and the prev-
alence of PE, which was assessed according to two criteria (control and distress) of
DSM-1IV definition was found to be very high (22.7 %). Inherently, this study was
not without shortcomings. First of all, although 12,133 multinational volunteers
from three pre-existing internet panels were invited to participate with various
incentives, only 12 % participated in this study. However, the characteristics of
these samples somehow matched the census data in each of the three countries, in
spite of the low response rate. This is of interest because it is well known that in
almost every cross-sectional study, volunteers have different characteristics from
the real population as they tend to be overrepresented with the “worried well” and/
or with people who believe they will benefit from participation (volunteer bias).
Furthermore, individuals recruited from internet panels, who can afford to buy a
computer, use the internet, and check their e-mails do not represent the population
secondarily to their higher income status and educational level. Finally, the reward
system which had been used to promote participation in PEPA was another source
of selection bias, further deteriorating the reliability of its results.

Volunteer couples, who were recruited by radio/newspaper ads and compen-
sated finacially, were again part of two observational studies performed in the
USA [11] and five European countries [12]. Both of these studies aimed to
characterize men with and without PE by seeking the relation between intravaginal
ejaculatory latency time (IELT) and patient reported outcome measures (PROs).
As the authors of these observational studies did not intend to determine the
prevalence of PE in a cross-sectional setting with an appropriate sampling method
(i.e. stratified sampling), the percentage of men with PE (USA: 13 % and Europe:
18 %) recorded in these studies cannot be considered to be the prevalence of PE
among the general male population.

In several other publications, the prevalence of PE was mainly reported
between 9—27 % [13-23], depending on the definition and methodology utilized
(Table 4.1). However, only a few of these studies successfully measured the
prevalence of PE in a representative population with valid operational criteria and
acceptable response rates, obtaining results that could be generalized to the entire
population. Additionally, it is of importance that many concerns have been raised
regarding the reliability of former definitions of PE, as they were not based on
evidence, did not have specific operational criteria, and applied vague and ind-
adequate terminology such as ‘complaints’ or ‘marked distress’ [24-28].

Considering the shortcomings of these former PE definitions, Waldinger and
Schweitzer highlighted the importance of distinguishing PE as a “complaint” from
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PE as a “syndrome” [24]. These authors draw attention to the misconception that
PE has always been regarded as a male sexual syndrome, although it can also be a
normal variation of normal ejaculatory response [29]. Furthermore, in addition to
the previously defined lifelong and acquired PE syndromes [30], they proposed the
existence of two additional PE syndromes, refered to as natural variable PE and
premature-like ejaculatory dysfunction. Both of these new syndromes are assumed
to be responsible for the previously reported high prevalences of PE [29]. On the
other hand, PE complaints of patients with these latter two syndromes are not as
severe as lifelong and acquired PE patients, therefore they do not actively seek
treatment although they appear in epidemiologic studies [22, 26, 29, 31, 32].

A recent cross-sectional field survey investigated the prevalence of these four
PE syndromes with strata being selected by the proportional (stratified) sampling
method [22]. Of the 2,593 men involved, 2.3, 3.9, 8.5, and 5.1 % were diagnosed
as having lifelong, acquired, natural variable PE syndromes, and premature-like
ejaculatory dysfunction, respectively. This confirmed that the prevalence of actual
PE patients requiring medical treatment is much lower than the prevalence of men
who occasionally complain about ejaculating too rapidly. However, it is note-
worthy that although the International Society for Sexual Medicine (ISSM)
managed to develop an evidence-based definition for lifelong PE [25], such a
definition has not yet been generated for other PE syndromes. Therefore, the
remaining three PE syndromes are considered to be provisional but are also
thought to be beneficial for health-care professionals in addressing the concerns of
men with PE complaints that do not meet the ISSM criteria for lifelong PE [33].

In summary, enhanced attention towards PE has resulted in an increase in pub-
lished data regarding epidemiology of this sexual disorder over the last decade.
However, physicians and researchers must consider the limitations of the epidemi-
ologic methods used while evaluating the quality of these data, most of which were
not gathered with well-designed cross-sectional studies, in addition to having their
internal/external validities hampered by both information and selection biases.
Although, the prevalence of PE has been repeatedly reported to be around 20-30 %,
this mainly reflects the proportion of men who occasionally complain from ejacu-
lating prematurely, while the percentage of real PE patients with either lifelong or
acquired PE seems to be no more than 8-10%. Similar to the one developed for
lifelong PE, evidence-based definitions for acquired PE, natural variable PE, and
premature-like ejaculatory dysfunction should be designated in order to conduct
further epidemiologic research and confirm whether these rates reflect reality.
Moreover, not only descriptive epidemiology but also analytic epidemiology of
different PE syndromes must be studied to ascertain the according etiology, patho-
genesis, and clinical course and to elucidate potential risk factors for these sexual
dysfunctions. Thereafter, target populations for screening PE can be established and
appropriate preventive and therapeutic interventions can be set. Since “the data
speak for themselves”,one must have an appropriate epidemiologic perspective in
order to translate the data to form a meaningful and applicable understanding.
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Taxonomy of Ejaculatory Disorders
and Definitions of Premature
Ejaculation

Chris G. McMahon

5.1 Classification of Premature Ejaculation

In 1943, Schapiro proposed a distinction of premature ejaculation (PE) into Types
A and B [1]. Men with Type B have always suffered from a very rapid ejaculation
(or short latency), whereas in Type A, the rapid ejaculation develops later in life
and is often associated with erectile dysfunction (ED). In 1989, these types were
respectively referred to as lifelong (primary) and acquired (secondary) PE [2].
Over the years, other attempts have been made to identify various classifications of
PE, including several that have been incorporated PE definitions (e.g., global vs.
situational, the effect of a substance, etc.). In 2006, Waldinger [3-5] proposed a
classification of PE according to a “syndromal” approach and suggested adding
two new categories, “Natural Variable Premature Ejaculation” and “Premature-
like Ejaculatory Dysfunction” (Table 5.1). In the category of Natural Variable
Premature Ejaculation, men suffer only occasionally from rapid ejaculations or
short latencies. This pattern might be regarded as part of the normal variability of
ejaculatory performance in men rather than a symptom of an underlying psy-
chopathology. In the category of Premature-like Ejaculatory Dysfunction, men
subjectively experience and/or voice complaints of PE, while having typical or
even long ejaculatory latencies of 4-20 min. Thus, including the longstanding
“lifelong” and “acquired” classifications, four PE syndromes are defined [6].
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Table 5.1 Classification of premature ejaculation

Variable Lifelong Acquired Natural variable Premature-like
premature premature premature ejaculatory
ejaculation ejaculation ejaculation dysfunction

IELT Very short IELT  (Very) short Normal IELT Normal or long

(<1-1.5 min) IELT (3-8 min) IELT
(<1.5-2 min) (3-30 min)
Frequency Consistent (In)consistent Inconsistent (In)consistent
Etiology Neurobiological Medical and/or ~ Normal variation of ~ Psychological
and genetic psychological ejaculatory
performance

Treatment Medication with Medication and/  Psycho-education, Psychotherapy

or without or reassurance

counselling psychotherapy
Prevalence Low (?) Low (?) High (?) High (?)
5.1.1 Lifelong Premature Ejaculation

With lifelong PE, ejaculation occurs too early at nearly every intercourse, with (nearly)
every woman, and from about the first sexual encounters onwards. Based on self-
selected samples, the majority of these men (80-90 %) ejaculate intravaginally within
30-60 s, and most of the remainder (10 %) between 1 and 2 min (Fig. 5.1). As the
prevalence of an intravaginal ejaculatory latency time (IELT) of less than 1 min in
unselected male cohorts in mainly Western countries is about 1-3 %, the prevalence of
lifelong PE may be rather low [7]. The ejaculation remains rapid during life in the
majority (70 %) of these men or may be aggravated during the course of aging (30 %).
Some men ejaculate during foreplay, before penetration (ejaculatio ante portas), or as
soon as their penis touches the vagina (ejaculatio intra portas). No accepted cure for
lifelong PE is known, but various drugs (including SSRIs) and psychotherapy treat-
ments may be effective in postponing the ejaculatory response [6].

5.1.2 Acquired Premature Ejaculation

Complaints of men with acquired PE differ in relation to the underlying somatic or
psychological problem. In these men, PE occurs at some point in a man’s life after
experiencing normal ejaculatory latencies; the onset may be either sudden or gradual.
Acquired PE differs in that sufferers develop early ejaculation at some point in their
life having previously had normal ejaculation experiences. Acquired PE may be due
to sexual performance anxiety [8], psychological or relationship problems [8, 9], ED
[10], prostatitis [11], hyperthyroidism [12], or during withdrawal/detoxification
from prescribed [13] or recreational drugs [14, 15]. In a study of 1,326 consecutive
men with PE, lifelong PE was present in 736 men (74.4 %), and acquired PE was
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Fig. 5.1 Intravaginal ejaculation latency time (IELT) measured with stopwatch in 110 men with
lifelong premature ejaculation, of whom 90 % ejaculated within 1 min after vaginal penetration,
including 80 % within 30 s

present in 253 men (25.6 %) [16]. The acquired form of PE may be cured by medical
and/or psychological treatment of the underlying cause [6].

5.1.3 Natural Variable Premature Ejaculation

Men exhibiting this pattern experience short ejaculatory latencies only in cer-
tain situations. This type of response should not be regarded as a symptom or
manifestation of underlying psychopathology but of normal variation in sexual
performance. The syndrome is characterized by the following symptoms. (i) short
ejaculatory latencies are inconsistent and occur irregularly, (ii) the ability to delay
ejaculation, that is, to withhold ejaculation at the moment of imminent ejaculation,
may be diminished or lacking, and (iii) the experience of diminished control of
ejaculation is associated with either a short or normal ejaculation time, that is, an
ejaculation of less or more than 1.5 min. Treatment of these men should consist of
reassurance and education that this pattern of ejaculatory response is normal and
does not require drug treatment or psychotherapy [6].

5.1.4 Premature-Like Ejaculatory Dysfunction
Men under this classification experience or complain of PE while the ejaculation time

is in the normal range, i.e., around 2—6 min, and in some instances the ejaculatory
latency may even be of very long duration, i.e., between 5 and 25 min [6].
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This response should not be regarded as a symptom of an underlying medical or
neurobiological pathology although psychological and/or relationship problems may
underlie the complaint. The syndrome is characterized by the following symptoms:
(i) subjective perception of consistent or inconsistent short ejaculatory latency during
intercourse, (ii) preoccupation with an imagined early ejaculation or lack of control
of ejaculation, and (iii) the IELT is in the normal or even long range (i.e., an ejac-
ulation that occurs between 3 and 25 min), and (iv) the ability to delay ejaculation
may be diminished or lacking.

As the duration of the ejaculation latency in these men is normal, the experience
of the response is not related to a medical or neuro-biological disturbance [6].
Rather, there is either a misperception of the actual ejaculation time, for various
reasons, or the ejaculation latency is too short for the female partner to attain an
orgasm. Complaints of these men may be alleviated by the various sorts of psy-
chotherapy and treatment should not a priori assume the use of pharmaceuticals.
However, evidence-based controlled trials are required to investigate the optimal
treatment for couples affected by this pattern of responding.

In 261 potent men with self-reported PE, Serefoglu et al. found that the majority of
the men were diagnosed with lifelong PE (62.5 %); the remaining men were diag-
nosed as having acquired (16.1 %), natural variable PE (14.5 %), or premature-like
ejaculatory disorder (6.9 %) [17]. Men with lifelong PE had significantly lower mean
self-reported IELT (20.47 4 28.90 s), whereas men with premature-like ejaculatory
dysfunction had the highest mean IELT (286.67 £ 69.96 s, p = 0.001).

5.2  Definitions of Premature Ejaculation

Research into the treatment and epidemiology of PE is heavily dependent on how
PE is defined. The medical literature contains several univariate and multivariate
operational definitions of PE. [18-26], (Table 5.2). Each of these definitions
characterize men with PE using all or most of the accepted dimensions of this
condition: ejaculatory latency, perceived ability to control ejaculation, and nega-
tive psychological consequences of PE including reduced sexual satisfaction,
personal distress, partner distress, and interpersonal or relationship distress. The
major criticisms of the extant definitions included their failure to be evidenced-
based, lack of specific operational criteria, excessive vagueness, and reliance on
the subjective judgment of the diagnostician.

5.2.1 Traditional Definitions

The first official definition of PE was proposed in 1980 by the American Psychiatric
Association (APA) in the Diagnostic and Statistical Manual of Mental Disorders
(DSM-III) [27]. This definition was progressively revised as the DSM-III-R, DSM-
IV, and finally DSM-IV-TR definitions to include the “shortly after penetration” as
an ejaculatory latency criterion, “before the person wishes it” as a control criterion
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and “causes marked distress or interpersonal difficulty” as a criterion for the negative
psychological consequences of PE [19, 28, 29]. Although DSM-IV-TR, the most
commonly quoted definition, and other definitions of PE differ substantially, they are
all authority-based, i.e., expert opinion without explicit critical appraisal, rather than
evidence-based, and have no support from controlled clinical and/or epidemiological
studies [30]. The DSM definitions are primarily conceptual in nature, vague in terms
of operational specificity, multi-interpretable, fail to provide any diagnostic IELT
cut-off points and rely on the subjective interpretation of these concepts by the
clinician [31, 32]. The absence of a clear IELT cut-off point in the DSM definitions
has resulted in the use of a broad range of subjective latencies for the diagnosis of PE
in clinical trials ranging from 1 to 7 min [33—41]. The failure of DSM definitions to
specify an IELT cut-off point means that a patient in the control group of one study
may very well be in the PE group of a second study, making comparison of studies
difficult and generalization of their data to the general PE population impossible.

This potential for errors in the diagnosis of PE was demonstrated in two recent
observational studies in which PE was diagnosed solely by the application of the
DSM-IV-TR definition [42, 43]. Giuliano et al. diagnosed PE using DSM-IV-TR
criteria in 201 of 1,115 subjects (18 %) and predictably reported that the mean and
median IELT was lower in subjects diagnosed with PE compared to non-PE
subjects. There was, however, substantial overlap in stopwatch IELT values
between the two groups. In subjects diagnosed with PE, the IELT range extended
from O s (ante-portal ejaculation) to almost 28 min with 48 % of subjects having
an IELT in excess of 2 min and 25 % of subjects exceeding 4 min. This study
demonstrates that a subject diagnosed as having PE on the basis of DSM-IV-TR
criteria has a 48 % risk of not having PE if a PE diagnostic threshold IELT of
2 min, as suggested by community-based normative IELT trial, is used [44].

5.2.2 Lifelong Premature Ejaculation

The first contemporary multivariate evidence-based definition of lifelong PE was
developed in 2008 by a panel of international experts, convened by the Interna-
tional Society for Sexual Medicine (ISSM), who agreed that the diagnostic criteria
necessary to define PE are: time from penetration to ejaculation, inability to delay
ejaculation and negative personal consequences from PE. This panel defined
lifelong PE as a male sexual dysfunction characterized by...*...ejaculation which
always or nearly always occurs prior to or within about one minute of vaginal
penetration, the inability to delay ejaculation on all or nearly all vaginal pene-
trations, and the presence of negative personal consequences, such as distress,
bother, frustration and/or the avoidance of sexual intimacy” [45].

This definition is supported by evidence from several controlled clinical trials.

Evidence to support inclusion of the criterion of “...ejaculation which always or
nearly always occurs prior to or within about one minute of vaginal penetration ...”
(Table 5.3).
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Ta

ble 5.3 Findings of key publications regarding the time-to-ejaculate in PE

Author/s Summary of primary findings

Waldinger et al. 110 men with lifelong PE whose IELT was measured by the use of a

[51] stopwatch
40 % of men ejaculated within 15 s, 70 % within 30 s, and 90 % within
1 min
McMahon [16] 1,346 consecutive men with PE whose IELT was measured by the use of a
stopwatch/wristwatch

77 % of men ejaculated within 1 min

Waldinger et al. 88 men with lifelong PE who self-estimated IELT

[52] 30 % of men ejaculated within 15 s, 67 % within 30 s, and 92 % within
1 min after penetration
Only 5 % ejaculated between 1 and 2 min

Waldinger et al. Stopwatch IELT study in a random unselected group of 491 men in five

[44] countries
IELT had a positive skewed distribution
Application of 0.5 and 2.5 % as disease standards
0.5 % equated to an IELT of 0.9 min and 2.5 % to an IELT of 1.3 min

Althof [47] IELT estimations for PE men correlate reasonably well with stopwatch-

recorded IELT

Pryor et al. [48] IELT estimations for PE men correlate reasonably well with stopwatch-

recorded IELT

Rosen et al. [49] Self estimated and stopwatch IELT as interchangeable

Combining self-estimated IELT and PROs reliably predicts PE

Operationalization of PE using the length of time between penetration and
ejaculation, the IELT, forms the basis of most current clinical studies on PE
[46]. Intravaginal ejaculatory latency time can be measured by a stopwatch or
estimated. Several authors report that estimated and stopwatch IELT correlate
reasonably well or are interchangeable in assigning PE status when estimated
IELT is combined with PROs [47-49].

Normative multinational (Netherlands, United Kingdom, United States, Spain, and
Turkey) reports of IELT been only recently been published [7]. The median IELT
was 5.4 min (range, 0.55-44.1 min) and the distribution of the IELT in all five
countries was positively skewed (Fig. 5.2). The median IELT decreased signifi-
cantly with age, from 6.5 min in the 18-30 years group, to 4.3 min in the group
older than 51 years. Median IELT varied between countries, with Turkey having
the lowest IELT. The median IELT value was independent of condom use or
circumcision status (except in Turkey). A similar study conducted a few years later
reported congruent results with a median IELT of 6 (range 0.1-15.2 min) [50].
Several studies suggest that 80-90 % of men seeking treatment for lifelong PE
ejaculate within 1 min (Fig. 5.1) [16, 51, 52]. Waldinger et al. [51] reported
IELTs <30 s in 77 % and <60 s in 90 % of 110 men with lifelong PE with
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Fig. 5.2 Distribution of intravaginal ejaculatory latency times (IELT) values in a random cohort
of 491 men with a median IELT of 5.4 min [37]

only 10 % ejaculating between 1 and 2 min. These data are consistent with
normative community IELT data, support the notion that IELTs of <1 min are
statistically abnormal and confirm that an IELT cut-off of 1 min will capture
80-90 % of treatment seeking men with lifelong PE [44]. Further qualification
of this cut-off to “about one minute” affords the clinician sufficient flexibility to
also diagnose PE in the 10-20 % of PE treatment seeking men who ejaculate
within 1-2 min of penetration without unnecessarily stigmatising the remaining
80-90 % of men who ejaculate within 1-2 min of penetration but have no
complaints of PE.

Evidence to support inclusion of the criterion of “...the inability to delay

ejaculation on all or nearly all vaginal penetrations...” (Table 5.4).

e The ability to prolong sexual intercourse by delaying ejaculation and the sub-
jective feelings of ejaculatory control comprise the complex construct of
ejaculatory control. Virtually all men report using at least one cognitive or
behavioral technique to prolong intercourse and delay ejaculation, with varying
degrees of success, and many young men reported using multiple different
techniques [53]. Voluntary delay of ejaculation is most likely exerted either
prior to or in the early stages of the emission phase of the reflex but progres-
sively decreases until the point of ejaculatory inevitability [54, 55].

e Several authors have suggested that an inability to voluntarily defer ejaculation
defines PE [56-59]. Patrick et al. reported ratings of “very poor” or “poor” for
control over ejaculation in 72 % of men with PE compared to 5 % in a group of
normal controls [42]. Lower ratings for control over ejaculation were associated
with shorter IELT with “poor” or “very poor” control reported by 67.7, 10.2,
and 6.7 % of subjects with IELT <1 min, >1, and >2 min respectively.
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Table 5.4 Findings of key publications regarding ejaculatory control in PE

Author/s

Grenier and
Byers [53]

Grenier and
Byers [60]

Waldinger et al.
[51]

Rowland et al.
[63]

Patrick et al. [42]

Giuliano et al.
[64]

Patrick et al. [65]

Rosen et al. [49]

Summary of primary findings

Relatively weak correlation between ejaculatory latency and ejaculatory
control (R = 0.31)
Ejaculatory control and latency are distinct concepts

Relatively poor correlation between ejaculatory latency and ejaculatory
control, sharing only 12 % of their variance suggesting that these PROs
are relatively independent

Little or no control over ejaculation was reported by 98 % of subjects
during intercourse

Weak correlation between ejaculatory control and stopwatch IELT
(p = 0.06)

High correlation between measures of ejaculatory latency and control
(R = 0.81, p < 0.001)

Men diagnosed with PE had significantly lower mean ratings of control
over ejaculation (p < 0.0001)

72 % of men with PE reporting ratings of “very poor” or “poor” for
control over ejaculation compared to 5 % in a group of normal controls

Intravaginal ejaculatory latency time (IELT) was strongly positively
correlated with control over ejaculation for subjects (R = 0.51)

Men diagnosed with PE had significantly lower mean ratings of control
over ejaculation (p < 0.0001)

“Good” or “very good” control over ejaculation in only 13.2 % of PE
subjects compared to 78.4 % of non-PE subjects

Perceived control over ejaculation had a significant effect on intercourse
satisfaction and personal distress

IELT did not have a direct effect on intercourse satisfaction and had only
a small direct effect on personal distress

Effect of IELT upon satisfaction and distress appears to be mediated via
its direct effect upon control

Control over ejaculation and subject assessed level of personal distress
are more influential in determining PE status than IELT

Subject reporting “very good” or “good” control over ejaculation is
90.6 % less likely to have PE than a subject reporting “poor” or “very
poor” control over ejaculation

e However, control is a subjective measure which is difficult to translate into quantifiable
terms and is the most inconsistent dimension of PE. Control has yet to be adequately
operationalized to allow comparison across subjects or across studies. Grenier and
Byers failed to demonstrate a strong correlation between ejaculatory latency and
subjective ejaculatory control [53, 60]. Several authors report that diminished control
is not exclusive to men with PE and that some men with a brief [ELT report adequate
ejaculatory control and vice versa, suggesting that the dimensions of ejaculatory
control and latency are distinct concepts [42, 53, 61]. Furthermore, there is a higher
variability in changes in control compared to IELT in men treated with SSRIs [62].
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e Contrary to this several authors have reported a moderate correlation between
the IELT and the feeling of ejaculatory control [42, 49, 63, 64]. Rosen et al.
report that control over ejaculation, personal distress and partner distress was
more influential in determining PE status than IELT [49]. In addition, the effect
of IELT upon satisfaction and distress appears to be mediated via its direct
effect upon control [65].

e However, despite conflicting data on the relationship between control and
latency, the balance of evidence supports the notion that the inability to delay
ejaculation appears to differentiate men with PE from men without PE [42, 66].
Evidence to support exclusion of the criterion of sexual satisfaction

e Men with PE report lower levels of sexual satisfaction compared to men with
normal ejaculatory latency. Patrick et al. reported ratings of “very poor” or
“poor” for sexual satisfaction in 31 % of subjects with PE compared to 1 % in
a group of normal controls [42, 64].

e However, caution should be exercised in assigning lower levels of sexual sat-
isfaction solely to the effect of PE and contributions from other difficult to
quantify issues such reduced intimacy, dysfunctional relationships, poor sexual
attraction, and poor communication should not be ignored. This is supported by
the report of Patrick et al. that despite reduced ratings for satisfaction with
shorter IELTs, a substantial proportion of men with an IELT <1 min report
“good” or very good” satisfaction ratings (43.7 %).

e The current data is limited but suggests that sexual satisfaction is of limited use
in differentiating PE subjects from non-PE subjects and was not included in the
ISSM definition of PE [42].

Evidence to support inclusion of the criterion of ... the presence of negative
personal consequences, such as distress, bother, frustration and/or the avoidance of
sexual intimacy” (Table 5.5).

e Premature ejaculation has been associated with negative psychological out-
comes in men and their women partners [8, 42, 43, 66-77]. Patrick et al.
reported significant differences in men with and without PE in the PRO mea-
sures of personal distress (64 vs. 4 %) and interpersonal difficulty (31 vs. 1 %),
suggesting that this personal distress has discriminative validity in diagnosing
men with and without PE.

e The personal and/or interpersonal distress, bother, frustration and annoyance
that results from PE may affect men’s quality of life and partner relationships,
their self-esteem and self-confidence, and can act as an obstacle to single men
forming new partner relationships [8, 42, 43, 66-77]. McCabe reported that
sexually dysfunctional men, including men with PE, scored lower on all aspects
of intimacy (emotional, social, sexual, recreational and intellectual) and had
lower levels of satisfaction compared to sexually functional men (p < 0.001 or
p < 0.01) [72]. Rowland et al. showed that men with PE had significantly lower
overall health-related quality of life, total Self-Esteem and Relationship
Questionnaire (SEAR) scores and lower confidence and self-esteem compared
to non-PE groups [70]. PE men rated their overall health-related quality of life
lower than men without PE (p < 0.001).
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Table 5.5 Findings of key publications regarding the negative personal consequences of PE

Author/s

Patrick et al.
[42]

Giuliano et al.

[64]

Rowland et al.
[70]

Rowland et al.
[66]

Porst et al. [67]

McCabe [72]

Symonds et al.
[69]

Dunn et al. [68]

Hartmann et al.

[8]

Byers et al.
[73]

Summary of Primary Findings

Using the validated Premature Ejaculation Profile (PEP), 64 % of men in
the PE group vs. 4 % in the non-PE group reported personal distress

On the Premature Ejaculation Profile (PEP) 44 % of men in the PE group
vs. 1 % of men in non-PE group reported personal distress

Men in highly probably PE group reported greater distress vs. men in non-
PE group on PEP scale

On the Self Esteem and Relationship Questionnaire (SEAR) men with
highly probable PE had lower mean scores overall, for confidence and
self-esteem vs. non PE men

30.7 % of probable PE group, 16.4 % of possible PE group vs. 7.7 % of
non-PE group found it difficult to relax and not be anxious about
intercourse

Depression reported by 20.4 % of PE group vs. 12.4 % of non-PE group
Excessive stress in 28 % of PE group vs. 19 % of non-PE group
Anxiety in 24 % of PE group vs. 13 % on non-PE group

Sexually dysfunction men, including those with PE, scored lower than
sexually functional men on all measures of intimacy on the Psychological
and Interpersonal Relationship Scale (PAIRS)

68 % reported self esteem affected by PE. Decreased confidence in sexual
encounter

Anxiety reported by 36 % (causing PE or because of it)

Embarrassment and depression also cited due to PE

Strong association of PE with anxiety and depression on the Hospital and
Anxiety Scale

58 % of PE group reported partner’s behavior and reaction to PE was
positive and 23 % reported it was negative.

Men with PE and their partners reported slightly negative impact of PE on
personal functioning and sexual relationship but no negative impact on
overall relationship

This definition should form the basis for the office diagnosis of lifelong PE. It is
limited to heterosexual men engaging in vaginal intercourse as there are few
studies available on PE research in homosexual men or during other forms of
sexual expression. The panel concluded that there is insufficient published evi-
dence to propose an evidenced-based definition of acquired PE [45]. However,
recent data suggests that men with acquired PE have similar IELTs and report
similar levels of ejaculatory control and distress, suggesting the possibility of a
single unifying definition of PE [78].
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The evidence suggests that the multivariate evidence-based ISSM definition of
lifelong PE provides the clinician a more discriminating diagnostic tool. The IELT
cut-off of about one minute captures the 90 % of men with PE who actively seek
treatment and ejaculate within 1 min but also affords the clinician sufficient flexi-
bility to also diagnose PE in the 10 % of PE treatment seeking men who ejaculate
within 1-2 min of penetration. This definition fails to specify the duration of
symptoms required to diagnose PE. This is of paramount importance in adolescents
and young men who complain of rapid ejaculation due to performance anxiety during
their first sexual experiences and may incorrectly categorising as suffering from
lifelong PE. Data from Oberg et al. indicate that the requirement of 6 months’
duration might be used to separate transient from chronic complaints [79].

If the ISSM definition is used, men who ejaculate in <1 min but report adequate
control and no personal negative consequences related to their rapid ejaculation do
not merit the diagnosis of PE. Similarly, men who have IELTs of 10 min but report
poor control, dissatisfaction and personal negative consequences also fail to meet
the criteria for PE. It is likely that the constructs and criteria of the ISSM definition
of lifelong PE will be adopted as modifications to the criteria sets for PE by the
DSM-V committee [80].

5.2.3 Acquired Premature Ejaculation

At this point of time, there is insufficient published evidence to propose an
evidenced-based definition of acquired PE [45]. Although no logical reasons exist
for suspecting substantial differences in IELTs and patient reported outcomes
(PROs) in patients with lifelong or acquired PE, the lack of evidence-based IELT
and PRO data has thus far frustrated the efforts of scientific societies and con-
sensus conferences to reach a definition of acquired PE. The only consensus at
this juncture is that acquired PE occurs after a period of normal ejaculatory
latency and control. However, recent unpublished data suggests that men with
acquired PE have similar IELTs and report similar levels of ejaculatory control
and distress to men with lifelong PE, suggesting the possibility of a single uni-
fying definition of PE [78].

A post hoc analysis of subject baseline characteristics from two randomized,
double-blind, placebo-controlled, phase 3 dapoxetine clinical trials demonstrated
that baseline IELT and the PROs of control, ejaculation-related personal distress,
and interpersonal difficulty were similar in men with acquired and lifelong PE
[78]. Although a marginally shorter mean IELT was observed among men with
lifelong PE, the difference in IELT values between men with acquired and
lifelong PE is not considered large enough to suggest that IELT could be applied
as a discriminating factor for PE subtype. Besides duration of PE, the analyses of
baseline demographics and sexual history revealed no differences in patient
characteristics that might have diagnostic utility in discriminating between
acquired and lifelong. Patient age and the reported duration of the sexual
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relationship was similar between men with acquired and lifelong PE. In addition,
there was no difference in circumcision status, marital status, or intercourse
frequency.
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Pathophysiology of Lifelong
Premature Ejaculation

Marcel D. Waldinger

6.1 Introduction

A major contribution to the field of premature ejaculation (PE) was the distinction
of PE in Type A and B by Bernhard Schapiro in 1943 [1]. In 1989, Godpodinoft
renamed these subtypes as primary (lifelong) and secondary (acquired) PE [2].
However, despite this distinction, all DSM versions maintained a single definition
of PE. This persistance to maintain a single definition of PE is unfortunate but
understandable, as for many decades the core clinical features of both lifelong and
acquired PE had not been systematically investigated. However, the situation
changed after the introduction of the selective serotonin reuptake inhibitors
(SSRIs) in the early 1990s. In addition, the nearly complete absence of objective
measures for PE research and the need for evidence-based data necessitated the
development of an evidence-based operational definition of lifelong PE for daily
SSRI treatment studies in men with lifelong PE. Therefore, the data that led to the
new ISSM definition of lifelong PE [3] originates in the SSRI treatment studies of
lifelong PE in the mid-1990s.
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6.2 Intravaginal Ejaculation Latency Time

The first requirement for an evidence based operational definition of both lifelong
and acquired PE was an objective clinical measure for the ejaculation time. For
this purpose, Waldinger et al. introduced the intravaginal ejaculation latency time
(IELT) in 1994 [4]. The IELT was defined as the time between vaginal intro-
mission and intravaginal ejaculation [4]. This measure with its clear starting and
endpoint, has highly contributed to more objective research of the ejaculation time
in heterosexual men with and without PE. Waldinger also proposed the mastur-
bation ejaculation latency time (MELT), oral ejaculation latency time (OELT), and
anal ejaculation latency time (AELT) as measures for research in homosexual men
and heterosexual men without partners [5], but sofar only the IELT has been used
in PE research of heterosexual males.

6.3 IELT in Men with Lifelong PE

In a clinical study of 110 Dutch men with lifelong PE, recruited by advertisement,
the duration of the IELT was measured by a stopwatch operated by the female
partner [6]. According to the participating couples, the use of a stopwatch did not
interfere with sexual intercourse. The study showed that 40 % of men ejaculated
within 15 s, 70 % within 30 s, and 90 % within 1 min after penetration. Only
10 % ejaculated between 1 and 2 min. McMahon reported similar results in 1,346
consecutive men with PE and a mean IELT of 43.4 s [7]. The same results were
also obtained in a third clinical study of 88 men with lifelong PE, in which the
participating men were actively seeking medical treatment at an outpatient clinic
for sexual disorders [8]. In this study, the IELT was not measured by a stopwatch
but evaluated as a self-perceived patient reported outcome (PRO). The study
showed that 30 % of men ejaculated within 15 s, 67 % within 30 s, and 92 %
within 1 min after penetration. Only 8 % ejaculated between 1 and 2 min. These
clinical studies demonstrate that the majority of men with lifelong PE who were
seeking medical treatment, ejaculate within 1 min after penetration with only
approximately 10 % ejaculating between 1 and 2 min. As such, it appears that the
majority of men (90 %) who ejaculate between 1 and 2 min do not seek medical
treatment for their complaints. Notably, as lifelong PE is not a life-threatening
disorder, it is not necessary to set the threshold at 100 %. On the contrary, in order
not to stigmatize the majority of men who ejaculate within 1 and 2 min and who
have no complaints of PE, it is better to chose a 90 % cut-off point of the IELT. By
using a 90 % cut-off point, lifelong PE can be operationally defined by the (very)
short ejaculation time criterion of 1 min after penetration. Interestingly, this 1 min
criterion which was established by Waldinger et al. in 1998 [6] confirmed the
criterion of about 1 min, that was used by psychoanalysts in the 1930s to the
1960s, but was rejected by Masters and Johnson [9] who were of the opinion that
the duration of the ejaculation time was not a clinical marker of PE at all. Their
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rejection of it and the uncritical acceptance of their “opinion” by sexologists in the
1970s and 1980s has contributed to a dispute that still exists today among
professionals.
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6.4  Variability of the IELT

Until the late 1990s, no data existed on the mean IELT and the sort of IELT
distribution in the general male population. However, in 1998, Waldinger et al.
[10] postulated that there was a variability of the IELT in the general male pop-
ulation. Such a variability of the ejaculation latency time was for the first time
shown in male Wistar rats [11]. And a few years later, in 2005, such a continuum
of the IELT was also for the first time demonstrated in a stopwatch study in a
random sample of males in five countries (Fig. 6.1), [12]. Moreover, in 2009 the
study was repeated in another random sample of men in the same countries, but
now by using a blinded stopwatch so that the volunteers had no idea of the value of
the IELT that they had measured. Remarkably, this study provided nearly identical
IELT values (Fig. 6.2), [13]. Both studies showed that there is a variability of the
IELT in the general male population, with about 2.5 % of men ejaculating within
1 min. According to statistics this means that 2.5 % of males experience ejacu-
lation times that from a statistical point of view are abnormal compared to the
ejaculation times of the general male population. Although the methodology of
both studies did not allow to make such a conclusion, it may well be that the 2.5 %
of men suffered from lifelong PE. But what is the cause of this variability of the
IELT?

6.5 Neurobiology and Genetics of the IELT

In 1998, Waldinger et al. [10] postulated that the variability of the IELT is caused
by neurobiological and genetic factors, e.g., that the persistently short IELTs in
men with lifelong PE are associated with diminished serotonin (5-hydroxytryp-
tamine, or 5-HT) neurotransmission, a hypersensitivity of 5-HT 5 receptors, and/
or a hypofunction of 5-HT,c receptors. Notably, due to an absence of selective
5-HT;» and 5-HT,c receptor ligands for safe human usage, this hypothesis has
sofar not been confirmed.

It should be noted that a characteristic feature of lifelong PE is the inability of a
man to control the duration of his IELTs. Whatever the man would do, whatever
techniques applied, whatever he thinks, or feels, his IELT is nearly always a matter
of seconds, without much variation. However, usually these men mention that an
IELT is sometimes longer than usual for unknown reasons. Actually, the affected
man with lifelong PE is victim of his own very short IELTs and he is not able to
change it. Men with lifelong PE have a rigid pattern of very short IELTs, without
having the capability to change this rigidity. What causes this rigid pattern of short
IELTs? The answer to this question is related to central neurobiological mecha-
nisms and may also be related to genetic aberrations in certain neurotransmitters
and neurotransmitter receptor functioning.
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6.6  Genetic Polymorphism in Lifelong Premature
Ejaculation

In 2009, Janssen et al. [14] published the first (quantitative) case-control associ-
ation study in men with lifelong PE, defined in terms of an IELT of less than
1 min. Janssen et al. [14], investigated 89 men who actively soughted medical
treatment for lifelong PE. In these men, the IELT was measured with a stopwatch.
It was shown that the IELT duration in men with LPE is associated with 5-HTLPR
polymorphism, indicating the presence of a disturbance of central serotonin neu-
rotransmission, which is regulated by the activity of the 5-HT transporter. The
study showed that the prevalence of LL, SL, and SS genotypes in LPE is com-
parable with the normal Dutch population. However, subjects with LL genotype
(geometric mean IELT 13.2 s) ejaculated 100 % faster (p < 0.027) than men with
SS genotype (geometric mean IELT 26 s) and SL genotype (geometric mean IELT
25.3 s) [14]. The strength of this study is that by using a stopwatch, accurate
measurement of the IELT was performed which made it possible to find an
association between the IELT and the investigated genotypes. However, a limi-
tation of this case-control design is that by using this method one cannot inves-
tigate the influence of genetic polymorphism on the median IELT of about 6 min
in the general male population. Interestingly, this finding is in line with pharma-
cological knowledge, indicating that a diminished serotonergic neurotransmission
facilitates ejaculation.

6.7 Different Levels of Pathophysiology

From a statistical point of view it is just bad luck to have an IELT of less than 1 min,
as this is just one end of the variability of the IELT in men in the general population.
However, from a genetic point of view, there is now some preliminary evidence that
the persistent short IELTs in men with lifelong PE may be due to genetic poly-
morphism of central serotonergic neurotransmission. And from a neurobiological
point of view lifelong PE is possibly related to dysfunction of 5-HT; 5 and 5-HT,¢
receptors in brain areas that are specifically involved in ejaculatory functioning [10].
But what exactly is the problem in lifelong PE? Clearly, the neurophysiology of
ejaculation itself is not disturbed in lifelong PE [15]. Rather, it is the timing of
ejaculation that is persistently disturbed in men with lifelong PE [16]. And the
timing of ejaculation is associated with a multitude of variables that have not yet
been fully investigated. For example, how is timing related to the sensory infor-
mation system of the peripheral and central nervous system? How is timing related
to the motoric output system of both nervous systems? How is timing associated with
genetic polymorphisms? The answers to these questions are essential for a deeper
understanding of the pathophysiology of lifelong PE. New research into these
questions is warranted. Sofar however, there are indications that the timing of
ejaculation is related to the central nervous system.
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6.8 Serotonergic Modulation of the Spinal
Ejaculatory Reflex

Data derived from animal research suggest a major role of the central serotonergic
system in modulating the spinal ejaculatory reflex [17]. This serotonergic modu-
lation of ejaculation may result in a faster or more delayed ejaculation, whereas the
ejaculation itself is probably not only under direct influence of the serotonergic
system, but rather under the influence of other neurotransmitter systems in the
spinal cord [16]. I would like to underline that this “modulation” is an important
feature of the central serotonergic system that has hardly been discussed in the
literature. However, it is pivotal for genetic research of PE and for a good
understanding of the pathophysiology of lifelong PE. For example, it may be
assumed that the modulation of ejaculation among men is variable; it can be
strong, moderate, weak, or even absent. In the latter case, the serotonergic system
in the brainstem is unable to modulate the ejaculation reflex in the lower spinal
cord. In that case, a male is not able to or hardly able to change the duration of his
ejaculation time; he has a rigid pattern of his ejaculation time without any vari-
ability. Even by using SSRIs, this person may still not be able to change the
duration of his ejaculation time. Although never systematically investigated, it is
clinically well known that a subgroup of men with lifelong PE do not respond with
ejaculation delay to any SSRI treatment [16]. I therefore suggest that in these men,
the serotonergic system is unable to modulate the ejaculation reflex [16]. The view
that serotonin modulates ejaculation may have important implications for genetic
and psychopharmacological research, because it may imply that in a certain cohort
of men, an unknown number has no or hardly any ability to modulate ejaculation
irrespective of the presence of functional serotonergic polymorphisms [16]. Con-
sequently, irrespective of the presence of these polymorphisms, these men will not
show any change in IELT duration when modulation of the IELT is not 100 %
associated with such serotonergic polymorphisms.

6.9 Symptoms of Lifelong PE

Considered as a syndrome, i.e., as a cluster of symptoms, lifelong PE is charac-

terized by the following symptoms [18]:

(1) Early ejaculation exists from the first or nearly first sexual intercourses.

(2) Is present with (nearly) every female partner in more than 80-90 % of events
of intercourse.

(3) Remains similar in rapidity during aging, or aggravates in 25-30 % of the
patients with aging at around the age of 30-35 years.

(4) Occurs within 30-60 s after vaginal penetration at nearly every coitus in the
majority, i.e., >90 % of men affected by the dysfunction. However, about
10 % of men complaining of lifelong PE ejaculate within 1-2 min.



6 Pathophysiology of Lifelong Premature Ejaculation 77

Patient/Partner History

eestablish presenting complaint
eintravaginal ejaculation latency time
eperceived degree of distress
eonset and duration of PE
*psychosocial history

emedical history

*physical examination

IELT 2-30 min
no control
distress

v

Subjective PE

A 4

only sometimes :
IELT < 1 min IELT 1-2 min Variable PE

no control
distress

-

onset in puberty onset later
or adolescence in life

Y

since puberty a rather early ejaculation,
and aggravated around age 30-35

Lifelong PE
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6.10 Different Subtypes with Different Etiology
and Pathogenesis

Based on clinical and epidemiological stopwatch data, Waldinger recently pos-
tulated the existence of two PE subtypes that had not been identified previously
[19, 20]. Adding to lifelong and acquired PE, there are two other PE subtypes:
(natural) variable PE and premature-like ejaculatory dysfunction or “Subjective
PE”. The clinical symptomatology of the subtypes is different with regard to the
duration of the IELT, the course of the IELT duration throughout life, the fre-
quency of occurrence of short IELTs, and the cognitive experience of the IELT.
Apart from the clinical symptomatology, the etiology and pathogenesis of the four
subtypes is different [21]. Men with lifelong PE suffer from IELTs that are con-
sistently less than 1 min since puberty or adolescence. Acquired PE may be caused
by erectile dysfunction, thyroid disorders, acute inflammatory prostatitis or rela-
tionship problems [22-24]. In “Variable PE”, the IELT is only sometimes very
short. In “Subjective PE” men have a normal or even long IELT duration, but still
perceive themselves as having PE. It has been postulated that “Subjective PE” is
strongly associated with psychological and cultural factors. Although there cur-
rently is no general consensus on the value of this new classification, Serefoglu
et al. published two studies confirming the existence of the four PE subtypes in a
Turkish population of men [25, 26].
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Although one may not fully exclude the possibility that lifelong PE may have a
psychological etiology in some men [27], the pathogenesis of lifelong PE is cur-
rently thought to be primarily of neurobiological and genetic origin [28]. It should
be noted that its pathogenesis is different from the pathogenesis of acquired PE.
For example, although thyroid dysfunction is associated with acquired PE [22], a
large study in Dutch men with lifelong PE has shown that lifelong PE is not
associated with thyroid dysfunction [29]. A diagram of how to integrate the four
PE subtypes in daily clinical practice is shown in Fig. 6.3.

6.11 Necessity of distinct Definitions of Premature Ejaculation
Subtypes

The aforementioned differences in clinical symptomatology, etiology and patho-
genesis of the four PE subtypes, necessitates distinct definitions of these PE
subtypes. This is not only required for daily clinical practice, but is also pivotal for
clinical, genetic, epidemiological and psychopharmacological research on PE.
Only recently has there been agreement on a separate definition for lifelong PE.
With more research ahead, we will soon be able to distinctly define acquired PE
and the two other PE subtypes.

6.12 Definition of Lifelong PE

In October 2007, the International Society of Sexual Medicine (ISSM) convened a
meeting in Amsterdam of international experts in PE and agreed upon the fol-
lowing evidence-based definition of lifelong PE [3]. Premature ejaculation is a
male sexual dysfunction characterized by: Ejaculation which always or nearly
always occurs prior to or within about 1 min of vaginal penetration, and the
inability to delay ejaculation on all or nearly all vaginal penetrations, and with
negative personal consequences, such as distress, bother, frustration and/or the
avoidance of sexual intimacy. Currently, the available objective evidence on PE is
limited to men with lifelong PE who engage in vaginal intercourse. By using this
definition, clinical research into the pathophysiology of lifelong PE will provide
answers to the many questions that remain to be elucidated.

6.13 Conclusion

The symptomatology, etiology and pathogenesis of lifelong PE is different from
the characteristic features of acquired PE, variable PE and subjective PE. Although
the neurophysiology of ejaculation in men with lifelong PE is not genuinely dif-
ferent from the neurophysiology in men who do not complain of premature
ejaculation, it is the timing of ejaculation that is persistently disturbed in these
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men. The timing is dependent of serotonergic modulation of the ejaculation reflex.
In addition, there is preliminary evidence that genetic polymorphism of the 5-HT
transporter and also from 5-HT 5 and 5-HT,¢ receptors [30, 31] is associated with
the duration of the IELT in heterosexual men with lifelong PE. Although, in the
last two decades, progress has been made in understanding the pathophysiology of
lifelong PE, many questions are still unanswered. For example, what is the role of
the prefrontal cortex or the somatosensory system in the timing of ejaculation?
Brain imaging studies, genetic and pharmacologic research as animal research will
probably tell us the answers to these questions in the next two decades.
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71 Introduction: Definition and Epidemiology

The definition of acquired premature ejaculation (A-PE) is an ongoing process.
While it has been relatively easy to define lifelong PE (LL-PE) on the basis of
existing data on intravaginal ejaculation latency time (IELT) and patient reported
outcomes (PROs) [1], similar objective parameters have not been so far produced
for the acquired form of PE. Although no logical reasons exist for suspecting
substantial differences in intravaginal timing and patient’s outcome in patients
with LL- and A-PE, the lack of evidence-based IELT and PRO so far frustrated the
efforts of scientific societies and consensus conferences to define A-PE, which can
be now simply recognized as a PE occurring after a period of normal ejaculatory
control. The obvious inferring of this is that LL-PE is more likely (but not
necessarily) to be sustained by congenital causes, while the acquired form must be
grounded on psychological events or organic noxae able to affect the complex
mechanism of ejaculation. It would be thus mandatory to search and eventually
treat such possible pathologies.
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For operational purposes, although not directly based on specific evidence, but
on clinical experience, we proposed in the past to the European Academy of
Andrology (EAA) in a mailed consensus involving 71 scientist worldwide,
selected as having published at least one paper in the field of PE, and to the
International Society of Sexual Medicine (ISSM) the following definition of A-PE:

Acquired premature ejaculation is a male sexual dysfunction occurring after a period of
normal ejaculatory performance, in which ejaculation occurs within about 2 minutes after
vaginal penetration, with the feeling of loss of control over ejaculation and induction of
symptom-related stress. The inability to delay ejaculation can be either: (i) a symptom of
organic diseases; (ii) correlated to psychological difficulties; (iii) a co-morbidity with other
sexual dysfunctions; or (iv) idiopathic.

The advantage of such a definition—the first paragraph of which can be hardly
questioned—is that it recognizes the known risk factors of PE, both organic and
non-organic, the possibility of a correlation with other sexual dysfunctions and the
chance, quite frequent indeed, that the physician is unable to find causes under-
lying A-PE, as in the idiopathic PE. Hence, the definition has an evident opera-
tional aim. Finally, the figure of a 2 min cutoff seemed more realistic in the real
life clinical perspective with respect to the stringent—and criticized [2]—cutoff of
about 1 min proposed in the ISSM definition of LL-PE.

When formulated, the main weakness of this definition was the absence of
epidemiological data on the IELT of the patients with A-PE. These epidemio-
logical data have been the evidence-based background of the ISSM definition of
LL-PE (see Chaps. 5 and 6).

Recognizing these difficulties, the ISSM elaborated an interim position state-
ment on A-PE where:

Acquired PE is a subtype of PE characterized by: (i) a substantial decrease in time-to-
ejaculation compared to a man’s previous sexual experience (*), and the inability to delay
ejaculation on all or nearly all vaginal penetrations, and negative personal consequences,
such as distress, bother, frustration and/or the avoidance of sexual intimacy.

The Society stressed the need for the third construct (*) required for PE defi-
nition, i.e., temporal range of IELT. Moreover, the experts of the ISSM stated that
further clinical research is required to obtain IELT and PRO data for A-PE.

Although not designed to ascertain difference in median IELT in patients with
LL-PE or A-PE, recent findings suggested a substantial identity between the two
subsets of PE patients. In fact, in a cohort of 1,470 men with LL-PE, the average
IELT was 0.91 min, while the mean IELT of 750 subjects with A-PE was 1.07 [3].
The same article did not find differences between the LL- and A-PE in the mea-
sures that assess constructs similar to those represented in the ISSM definition of
lifelong PE (i.e., control over ejaculation and distress related to ejaculation) (see
Chap. 5); high degrees of impairment with similar magnitude were observed for
both subgroups. Hence, the EAA definition of A-PE seems, at the moment, the best
available option.
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Table 7.1 The risk factors for acquired premature ejaculation (from [7], modified)

Group of diseases Diseases

Psychorelational Anxiety, relational and marital problems

Neurological Penile hypersensitivity

Endocrine Hyperthyroidism

Urologic Prostate inflammation/infection

Other sexual Comorbid with erectile dysfunction, hypoactive sexual desire, female
symptoms sexual dysfunction

Despite the lack of a unique and shared definition of A-PE, epidemiological
hypotheses have been formulated. In fact, the prevalence of LL-PE vs. A-PE has
been investigated in a recent cross-sectional field survey [4]. Of the 2,593 men
involved, 2.3 and 3.9 %, were diagnosed as having real LL-PE and A-PE,
respectively. Earlier literature concentrated almost excusively on LL-PE. Now
more attentions needs to be directed at A-PE.

7.2  Pathophysiology of A-PE

The pathophysiology of A-PE appears to be both organic (endocrine, urologic,
neurobiologic) and non-organic in nature [5]. In other words, A-PE is a psycho-
neuroendocrine and urological symptom with a possible comorbidity with another
sexual disturbance; in fact, A-PE has been correlated to psychological, neuro-
logical, hormonal, and urological diseases and to other sexual symptoms such as
impotence.

Exactly as for the psychological aspects of PE [6], none of the neurological,
endocrine, and urological pathologies here listed has been demonstrated to be a
direct cause of A-PE. All these must be considered, at the best, as pathological
conditions associated with PE, deserving medical attention and treatment in order
to maximize the therapeutic efforts of PE. In other words, the best way to consider
the candidate etiologies of A-PE here listed is to regard them as organic risk
factors for A-PE (Table 7.1).

Basically, the final aim of this chapter is to summarize with different words and
in a different perspective what is individually discussed in several chapters of this
textbook.

7.3  Psychological Risk factors

While for impotence the list of etiological causes is large and growing, for PE the
according list is still relatively short (Table 7.1), with the psychological causes
being the most studied. Premature ejaculation has long been viewed exclusively as
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a psychological concern, although recent research also focuses on the organic
underpinnings of the symptom [8].

Intrapsychic and relational derangement can be a risk factor for both LL- and
A-PE, confirming that the two subsets of PE patients are not necessarily different
in the pathophysiologic mechanisms. Hence, systematic use of psychopathological
procedures is a determining aid in diagnosis of various PE subtypes [9].

Distortions of belief and false convictions about sexuality are established in
childhood as a consequence of adverse influences on sexual behavior. Destructive
attitudes are usually exerted by parents but also by other dominant persons within
and outside the family [10]. This, in a Freudian perspective, may lead to sexual
dysfunction such as PE.

Classic psychoanalytic theories identified a sadistic or narcissistic behavior in
PE [11]. For other psychoanalysts, however, men who ejaculate prematurely are
typically passive and masochistic in their marriage and obsessive—compulsive in
character [12]. These theories were the basis of Helen S. Kaplan’s first idea, that
PE is the result of an unconscious hatred of women [13, 14]. By ejaculating
quickly, a man symbolically and physically “steals” the woman’s orgasm. How-
ever, the same researcher rejected her own theory when she found that men with
PE do not have any particular neuroses or personality disorders [14].

Premature ejaculation has been considered frequent, if not normal, during early
sexual experiences. To this concept, Masters and Johnson added other connected
etiological causes: the risk of unwanted discovery (such as copulating in a car),
experiences with prostitutes, and anxiety due to poor sexual education (e.g.,
absence of adequate knowledge of contraceptive methods) can worsen ejaculatory
control, already physiologically poor at a young age [15].

Kaplan’s original etiologic explanation is also connected with the role of early
experiences: the man with PE has not allowed himself to receive the sensory
feedback of those sensations occurring immediately before orgasm which would
enable him to bring his ejaculatory reflex under voluntary control [13]. She
compares this etiologic mechanism to the control of enuresis obtained when a
child recognizes the sensation of a full bladder. In the same way, lack of awareness
of pre-ejaculatory sensations may lead to PE.

More recent findings correlate PE with psychological problems. Subject-
reported personal distress most strongly indicated PE. Partner’s and personal
distress better correlate with PE than IELT alone [16].

The role of anxiety (for sexual performance generally, but also for other,
extrasexual reasons) has been frequently raised as a cause [17]. This is in keeping
with Kaplan’s theory: anxiety may block pre-ejaculatory sensations. Premature
ejaculation has been associated with a psychological state of mind measured by the
hospital anxiety and depression scale (HADS) [18]. Furthermore, the role of
anxiety has been seen as variable, interacting with the somatic vulnerability of the
individual to determine orgasmic latency [19]. Finally, Corona et al. elegantly
demonstrated high levels of free-floating anxiety in A-PE [20]. It should be noted,
however, that anxiety may also be the effect rather than the cause of PE.
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Social phobia can be a feature characterizing both LL-PE and A-PE. Premature
ejaculation was the most common sexual dysfunction in male social phobic
patients [21]. Moreover, PE was highly associated (p = 0.015) with social phobia,
with an odds ratio of 2.55 [22].

Alexithymia is a deficit in identifying and communicating emotions that is
presumed to play an important role in psychosomatic diseases. Alexithymic fea-
tures, and in particular, an externally oriented cognitive style, can be seen as
possible risk and/or maintenance factors for PE. Alexithymia could represent a
variable to be assessed for an integrated diagnosis and treatment of PE [23].

In conclusion, the etiological approach of psychology to PE in general and to
A-PE in particular should be re-thought. In fact, psychological involvement can be
either a cause or may be caused by A-PE.

7.4 Neurological Risk Factors

Although logical, the association between PE and hypersensitivity is still under
debate. The sensitivity of the glans, the organ triggering ejaculatory reflex,
undoubtedly has an important role in the ejaculatory mechanism, and possibly in
some forms of PE. Penile sensation is unique when compared to other body regions
[24]. The human glans penis is covered by stratified squamous epithelium and a
dense layer of connective tissue, equivalent to the dermis of normal skin. The most
numerous nerve terminals are free nerve endings (FNEs), which are present in
almost every dermal papilla, as well as scattered throughout the deeper dermis. The
FNEs are characterized by an incomplete Schwann cell investment and contain
irregularly scattered neurofilaments and neurotubules, clusters of mitochondria,
vesicles of variable size, and various inclusions. The unique corpuscular receptor of
the glans penis consists of axon terminals that, at an ultrastructural level, resemble a
tangled bunch of FNEs. Simple, Pacinian, and Ruffini corpuscles have been
occasionally identified, predominantly in the corona glandis [25].

On this anatomical basis it has been shown that patients with PE, not neces-
sarily with the acquired form, may have hypersensitivity and hyperexcitability of
the glans penis, which may give rise to uncontrolled ejaculation and are believed to
be organic implications for PE [26].

Evoked sacral potentials have in fact been used to study the bulbo-cavernous
reflex in patients with PE [27]. In perineal and perianal measurements, the
amplitudes of the evoked responses were much greater in these patients with
respect to controls. This suggests a reflex hyperexcitability or an impaired
“modulation” of the motor neurons of the pudendal nucleus in patients with PE.
On the glans penis and penile shaft, the values in patients with PE have been found
significantly less than those in normal potent men [28]. Furthermore, using
somatosensory evoked potential, patients with PE showed a greater cortical rep-
resentation of sensory stimuli from the genital areas than normoejaculators [29].
However, Rowland et al. found thresholds for premature ejaculators to be
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commensurate with controls, while men with erectile dysfunction or combined
erectile dysfunction and PE showed significantly elevated thresholds [30].
Although patients with PE did not show penile hypersensitivity, there was a sig-
nificant correlation in this group between ejaculation latency and threshold.
Overall, these findings argue against a primary role for penile sensitivity in
ejaculation latency, and suggest that other somatic factors or cognitive factors may
play a more critical role in PE. Furthermore, faster conduction along the pudendal
sensory pathway or a greater cortical representation of the sensory stimuli from the
genital area or hyperexcitability of the BC reflex were not always confirmed in
patients with PE [31]. This was further confirmed using a vibrometer with a
precision and reproducibility higher than analog-type biothesiometers [32]. This
suggests that the electrophysiological approach is probably not sufficient to clarify
some causes of both LL- and A-PE. A more extensive investigation may give
better results in this area [33].

7.5 Endocrine Risk Factors

Hormones play a central role in the machinery of emission—ejaculation [34]; this
implies that pathological hormonal levels may directly or indirectly affect the
ejaculatory control [35], as in the case of thyroid hormone, but may also be
affected or simply modified by the condition of PE. This seems the case of tes-
tosterone and prolactin levels in A-PE.

The role of sex steroids Low serum testosterone levels have been inconsistently
associated with PE [36, 37]. However, others have anecdotally suggested that
hypogonadism can be considered a possible cause of delayed ejaculation (DE).
Testosterone plays a crucial role in male sexual response, acting at both the central
and peripheral levels, and is a clear determinant of motivation to seek sexual
contact. Several studies in hypogonadal men have demonstrated that testosterone
replacement has an unequivocal role in restoring sexual desire, spontaneous sexual
thoughts and attraction to erotic stimuli. The testosterone dependency of type 5
phosphodiesterase (PDES5) expression and activity has also been demonstrated in
other parts of the male genital tract (MGT) such as the vas deferens, a critical
effector for semen emission and ejaculation [38]. Recent data suggest that tes-
tosterone plays a facilitatory role in the control of the ejaculatory reflex [39].
Different testosterone levels identify different subsets of ejaculatory disturbance.
While a higher testosterone level characterizes PE, DE is associated with lower
levels. Taken together, these data suggest a role for androgens in the mechanism of
ejaculation [39].

Both central and peripheral mechanisms have been advocated to explain this
association. The first explanation is psychoendocrinal. Testosterone level, in
addition to its action on sexual response, profoundly influences male behavior.
High testosterone levels in human adults are associated with leadership, toughness,
personal power, and aggressive dominance [40]. Rowland considers DE to be
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essentially characterized by the uncoupling of a decreased subjective and a pre-
served genital reaction in sexual arousal [41]. It could thus be speculated that
hypogonadism and related reduction in sexual confidence and aggressiveness
could play a critical role in the control of ejaculation timing, reducing the internal
cues for reaching orgasm and ejaculation.

The second hypothesis is neurological. Recent data from animal models seem to
support the central action of testosterone in the control of the ejaculation reflex.
Keleta et al. [42] demonstrated that long-term testosterone treatment in rats sig-
nificantly decreased 5-HT in the brain. Another intriguing possibility involves the
possible peripheral role of testosterone in regulating MGT motility. In rabbit
hypogonadism, it was found that PDES is less expressed and biologically active in
the vas deferens [43]. Testosterone administration completely reversed these
alterations. Hence, it is possible that hypogonadism-associated DE is due to an
increased inhibitory nitrergic tone on MGT smooth muscle cells. A “mechanical”
action of testosterone in the ejaculation control can also be possible. A hypogo-
nadism-induced reduction in semen volume may perturb the dynamics of the sem-
inal bolus propulsion, possibly explaining ejaculation difficulties in some subjects.
In fact, low testosterone directly reduces ejaculate volume, which may result in a
lack of stimulation of accessory glands such as the prostate and seminal vesicles,
which are well-known androgen targets. Finally, it cannot be excluded that the
demonstrated testosterone differences are the consequence of sexual disturbances
mirroring differences in sexual behavior, such as copulation frequency [44].

In conclusion, several possible mechanisms may connect androgen levels with
the complex machinery of ejaculation. Clinical studies are currently in progress to
further establish the role of testosterone in ejaculatory dysfunction.

The role of prolactin In a consecutive series of 2,531 patients interviewed using
SIEDY structured interview (a 13-item tool for the assessment of erectl
dysfunction-related morbidities) [45], and Middlesex Hospital Questionnaire [46],
for the evaluation of psychological symptoms, low prolactin (PRL) levels are
associated with PE and anxiety symptoms [47]. Low PRL seems an effect, rather
than a cause of PE. In fact, many psychological disturbances (such as stress and
frustration for chronic or acquired inability to enjoy sex) are able to provoke a
neuroendocrine imbalance, such as that of the central serotoninergic system,
mirrored by the relative hypoprolactinemia found in patients with PE.

The role of thyroid hormones The impact of thyroid hyper- and hypo-function
in male sexual function has been studied only very recently. This is probably the
consequence of: (i) the apparently low clinical significance given to male sexual
symptoms in comparison with the systemic effects of thyroid hormone excess and
defect; (ii) the paucity of clinical studies- as thyroid disease is less common in
men; (iii) the embarrassment of patients and physicians when discussing sexual
dysfunction in the “traditional” setting of the endocrine outpatient clinic [48].
However, a high prevalence of A-PE in hyperthyroid patients has been found,
whereas in hypothyroid subjects the main sexual complaint was DE [20, 49]. Both
ejaculatory dysfunctions reverted on achievement of euthyroidism in the absence
of any other treatment for the sexual symptom. Interestingly, suppressed levels of
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TSH (as a marker of hyperthyroidism) have been demonstrated in A-PE [20] but,
obviously, not in patients with LL-PE [50]. All these data suggest a direct
involvement of thyroid hormones on the physiology of ejaculation.

As the relationship between thyroid hormones and ejaculatory mechanisms is
currently unknown, three possible sites of action have been suggested: the sym-
pathetic nervous system, the serotoninergic pathway, and the endocrine/paracrine
system. Most manifestations of thyrotoxicosis and sympathetic nervous system
activation overlap. This may suggest a similar action on ejaculation, a reflex
largely dependent on sympathetic and parasympathetic tone. However, plasma
catecholamines and their urinary metabolites are usually normal in hyperthy-
roidism [51]. On the other hand, some studies have found that thyroid hormones
augment sensitivity to f-adrenergic agonists by increasing f-adrenoceptor density
and G¢/G; protein ratio through an over-activation of adenylate cyclase [52]. This
leads to increased sympathetic activity with normal circulating catecholamine
levels. In hyperthyroid patients, the increased adrenergic tone may trigger both PE
and DE, either acting directly on smooth muscle contractility/relaxation or indi-
rectly on anxiety and irritability. The opposite may occur in hypothyroid patients
[53]. Considering the neuropsychological reactions to thyroid hormone excess
(hyperkinesia, nervousness, anxiety, emotional lability), PE may be also a non-
specific disease-related complaint, disappearing when a euthyroid state is
achieved. However, in light of the widespread distribution of thyroid hormone
nuclear receptors within the brain, it can be hypothesized that iodothyronines
specifically alter the central serotoninergic pathway [54], leading to diminished
ejaculation control. In animals with experimentally induced hypothyroid states,
increased serotonin turnover in the brainstem is consistently reported [S5] and
thyroid hormone replacement is associated with increased cortical serotonin
concentrations and augmentation of serotonergic neurotransmission by desensiti-
zation of the serotonin inhibitory 5-HT;, (auto-inhibition) [55]. Finally, DE is a
common and therapeutically useful side effect of serotoninergic drugs, indicating
that this pathway is fundamental for ejaculatory control.

Another way that thyroid hormones may affect the ejaculatory mechanism
could be through estrogen metabolism. Hyperthyroidism increases levels of sex
hormone binding globulin (SHBG), which binds androgens with higher affinity
than estrogens, leading to a relative hyperestrinism. It has been demonstrated in
hypogonadic rabbits that estrogens, but not androgens, fully restore oxytocin-
induced epididymal contractility, up-regulating oxytocin receptor gene and protein
expression, and that deprivation of endogenous estrogens induces oxytocin hyp-
oresponsiveness [56, 57]. As oxytocin is closely involved in the ejaculatory
mechanism [58], both centrally [59] and peripherally [60], this may account for the
close correlation between hyperthyroidism and PE. As an ancillary possibility,
thyroid hormone receptors have been described in the animal [61] and human testis
[62], and may also be present in other male genital tract structures, triggering
ejaculation. Finally, although excluded in the original report [49], some cases of
PE in hyperthyroidism are comorbid with impotence, which may in turn exacer-
bate the loss of ejaculatory control [63].
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Role of hormones in delayed ejaculation More insights on the role of hormones
in the pathogenesis of A-PE can be obtained from experimental evidence produced
on DE [64]. When comparing DE and PE, PRL as well as TSH levels progres-
sively increased from patients with severe PE towards those with anejaculation.
Conversely, the opposite was observed for testosterone levels. All of these asso-
ciations were confirmed after adjustment for age. When these hormonal parame-
ters are introduced in the same regression model, adjusting for age, general
psychopathology and use of selective SSRIs, they are independently associated
with ejaculatory problems [65]. This indicates endocrine system is involved in the
control of ejaculatory function and that PRL, TSH (as a marker of thyroid
activity), and testosterone play an independent role.

In conclusion, from a psychoneuroendocrine perspective, PE and DE can be
considered two ends of a single continuum, spanning from severe PE to extreme
DE (Fig. 7.1). In addition, although endocrine regulation of the ejaculatory reflex
is still in its infancy, evidences so far produced indicates that it should grow
rapidly to help in shedding light on often occurring but seldom-studied conditions
like ejaculatory disturbances.

7.6  Urologic Risk Factors

For unexplained reasons, the role of the largest gland involved in the mechanism
of ejaculation has been ignored by the majority of urologists [66]. This is par-
ticularly surprising, since the main function of the prostate is to store and secrete
the clear, slightly basic fluid that constitutes up to one-third of the volume of
semen. The prostate also contains some smooth muscle that helps to expel its
secretions during ejaculation.

The role of the prostate. The emission, the first phase of the ejaculatory process
(see Chap. 3), is mediated by contractions of the smooth muscle in the capsules of
the testes, seminal tract, and genital glands including the prostate [67]. It has been
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reported that electric waves discharged from the prostate at rest seem to produce
prostatic contractions that appear to be responsible for increases in the prostatic
urethral pressure [68]. Shafik [69] noted that, at ejaculation, the intermittent and
significant increase in wave variables and urethral pressure coincided with the
ejaculatory spurts and apparently denotes intermittent prostatic smooth muscle
contractions. These prostatic contractions seem to squeeze the prostatic secretions
into the prostatic urethra. However, some important experimental evidence are
against the notion that the “distension” of the prostatic urethra by the entering
semen is the probable trigger for the ejaculation reflex: (i) a-adrenergic blocking
agents (phenoxybenazamine, phentolamine) prevent the discharge of semen into
the urethra but they do not inhibit the initiation of ejaculation. This may occur also
in absence of fluid to ejaculate (dry orgasms) and without changes in the subjective
experience of orgasm [70]. Moreover, healthy person could experience a dry
emission/orgasm with a complete absence of secretions. (ii) it has been reported
that a decrease in echogenicity of the prostatic urethra during the pre-ejaculatory
phase signifies the secretion and movement of prostatic fluid to the prostatic
urethra, which in turn leads to the inevitability of expulsion [71] and that prostatic
urethra distendes 3-5 s before the start of seminal expulsion [72]; however,
observing eight normal healthy volunteers, the expulsion of the contents of the
seminal vesicles into the inframontanal urethra always occurs without prior bal-
looning of the prostatic urethra [73]. This may suggest that a “pressure chamber”
does not appear to be formed before prostatic contractions take place. (iii) in
copulating male rats, urethral stimulation by the ejaculate does not contribute to
the activation of the striated muscle component of the ejaculation reflex [74],
further suggesting that candidate sites for the ejaculation ‘‘trigger” could be
present in the penile glans, spinal cord, and/or the brain.

Although the formation of the “pressure chamber” in the prostatic urethra is
currently under debate, it is well know that the antegrade propulsion of seminal
fluid into the distal urethra requires coordinated dynamic changes at the bladder
neck, prostatic urethra, and external sphincter [75].

Effects of prostatic disorders on the ejaculatory process. Prostate inflammation/
infections have been anecdotally correlated with PE in the past [76]. Jannini and
coworkers firstly demonstrated, by the Meares and Stamey test [77], a relatively
high prevalence of prostatic inflammations/infections in men with PE. Further-
more, it has been found that this sexual symptom is in turn common in subjects
with prostatitis [78]. After this paper, the European Association of Urology (EAU)
Guidelines on Ejaculatory Dysfunction recognized that “PE may be strictly
organic (e.g. prostatitis-related)”, prescribing the rectal examination with evalu-
ation of the prostate in patients with ejaculatory disturbances [79].

If a causal correlation exists, prostatic inflammation may alter sensations arising
from the male genital tract, so that the male is unable to recognize the emission
phase [80]. Prostatic inflammation/infections (variously demonstrated or simply
admitted by patients in a population survey) has been found in a total of 3,115
patients with PE (variously defined) examined in several countries with a preva-
lence ranging from 15 to 64 % (Table 7.2).
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Table 7.2 Prevalence of prostate inflammation in patients with PE (summary)

Reference Number of patients Prevalence (%)
[78] 46 48-56

[81] 106 40-46

[82] 2,658 15

[83] 153 52-64

Table 7.3 Prevalence of PE in patients with prostatitis/LUTS (summary)

Reference Number of patients Prevalence (%)
[78] 26 61.5

[81] 120 47.5

[86] 1,749 33.7

[87] 66 92

[88] 399 55.5

Vice versa, PE has been found in 2,360 patients with prostatitis and/or lower
urinary tract symptoms (LUTS) (Table 7.2). Note that LUTS have been also
related with retarded/painful ejaculation [84, 85] (Table 7.3).

The possible relationship between prostatitis and PE is probably complex. Signs
and symptoms of prostatitis have been found more common in patients with var-
icocele, who more often complain of PE [89]. On this basis, it has been suggested
that PE should be considered a marker underlying organic diseases including
varicocele. Chronic prostatitis could be the link between the two conditions.

One may argue that the correlation, if any, between prostatitis and PE can be
mediated via the prostatitis-induced erectile dysfunction [90]. The physiological
correlation between the machinery of erection and prostate is not fully understood.
On the contrary, considering the physiological role of the prostate, the correlation
between ejaculation and this gland is definitively robust. The possibility that the
EP found in patients with prostatitis is due to erectile dysfunction cannot be ruled
out, at least in patients with such a comorbidity (see later). However, several
authors were able to cure PE just with a specific antibiotic treatment against the
bacteria responsible of prostatitis [91-94].

Interestingly, as firstly demonstrated by Screponi et al. [78], prostatitis does not
seem exclusively correlated with of A-PE. Inflammatory prostatitis was found in
155 men with A-PE and in 55 with LL-PE [94]. In this experimental set, antibi-
otics were given to 184 men for 4 weeks, guided by sensitivity tests. Twenty-six
men refused or did not comply with the antimicrobial therapy and were used as the
untreated group. Two of the 26 men (7.7 %) from the untreated group experienced
an increase in their ejaculatory latency compared with 109 of the 184 men
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(59.0 %) who received antimicrobial therapy. The treatment was most effective in
men with A-PE and when there are 19 pus cells per high-power field in the
expressed prostatic secretion analysis [94].

Thus, the examination of the prostate, which should be always considered in the
correct andrological setting, seems mandatory during assessment of patients with
PE (see Chap. 25) [95].

7.7  Comorbidity of A-PE with Other Sexual Dysfunctions

As discussed later in Chaps. 23 and 25, a sexual dysfunction can have a causative
role in PE or can be caused by PE. For this reason, any case of PE should be
carefully evaluated for having another sexual symptom. The same seems important
for the partner of the patient. It is in fact mandatory to fix other possible sexual
dysfunctions before starting any treatment for PE [96].

7.8 Idiopathic A-PE

The percentage of patients having PE of unknown cause is currently not available.
It was frequent in the recent past to consider these patients as psychogenic.
However, this is not correct and the term psychogenic should be replaced by
“idiopathic” PE [97]. Future research will provide new pathophysiological ele-
ments and the number of subjects with idiopathic PE—probably the majority at the
moment—will decrease progressively.

7.9 Conclusion

In conclusion, although the absence or deficiency of control in ejaculation is the
most common sexual symptom [98], the acquired subtype of PE is still under-
diagnosed and under-treated, despite the fact that it can be successfully cured [99].
However, increased medical awareness, careful diagnosis and subtyping, recog-
nition of the pathogenetic mechanism in individual patients, and the forthcoming
availability of new drugs specifically designed for PE will give the expert in sexual
medicine a new opportunity to treat the severe suffering of many patients.
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Risk Factors for Premature 8
Ejaculation: The Intrapsychic Risk
Factor

David L. Rowland and Stewart E. Cooper

8.1 General Introduction

The term “intrapsychic” has no specific definition or meaning within the fields of
either psychology or medicine—indeed, the terminology is unconventional or
unfamiliar in many psychological or biomedical circles. However, for this chapter,
we use the term to refer to all the psychological factors, tendencies, and processes
associated with premature ejaculation (PE).

Thus, intrapsychic factors would encompass all those elements comprising the
person’s psychological past and present that ultimately underlie his attitudes, beliefs,
values, expectations, attributions, cognitions, thoughts, emotions, and behaviors.
These processes may be affected by inherent dispositions having a biological/genetic
basis, developmental-learning experiences which vary across individual men, or
sociocultural environments which not only vary across but also within cultures,
countries, peoples, and nations. Additionally, intrapsychic factors may be enduring
and trait-like (suggesting an underlying personality characteristic), or they may be
transient and state-like (suggesting a response to a specific situation or crisis).
Finally, the psychological processes may be occurring within a relatively normal
range (e.g., a man who is upset or bothered by his condition of rapid ejaculation) or
they may extend beyond the normal range such that they become “clinically
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significant” (e.g., a man who becomes obsessed with his condition to the point where
it affects relationships, work, sense of well-being, etc.).

Despite the broad scope of these intrapsychic factors, surprisingly little is known
about their relationship to premature ejaculation. Much of the current understanding
of these processes comes from several sources: (1) small-scale studies investigating a
specific psychological area of interest in relationship to premature ejaculation; (2)
clinical impressions garnered through intake interviews and psychosexual histories
on men with PE; and (3) the general psychological literature relating these processes
to general functional impairment or non-PE-related sexual impairment. Regarding
the last source of information, the basic assumption is that many of the psychological
processes involved in PE share common elements with those underlying other types
of bio-behavioral dysfunctions (e.g., eating disorders, addictions, anxiety, sleep
disorders, obsessions, and so on).

As suggested above (#2), an important source of information to the under-
standing of any functional impairment is the individual’s own experience of the
condition. In specific, the individual experience of PE emerges from the reciprocal
interaction of four components: (1) the actual level of sexual performance, for
example, the frequency, duration, and intensity of sex especially as it relates to
ejaculation, plus the level of verbalized partner satisfaction or dissatisfaction with
sex; (2) the man’s self-assessment of his sexual performance shortcoming,
including whether real or not, chronic or situational, or lifetime or short-term; (3)
secondary interpretations of his self-assessed functioning as influenced through the
filter of internalized beliefs which may be particularly detrimental when combined
with distorted styles of thinking such as expectations of perfection; and (4) the
resulting emotions and behavioral accommodations made in the attempt to meet
his sexual performance expectations. The interactions among these four compo-
nents can take place very rapidly at times, such as when a man with PE is having
sex and feels an unwanted ejaculation is imminent, or they may play out more
slowly as repetitive entrenched acting-thinking-feeling patterns, including when a
man with PE avoids sex due to the anxiety of disappointing his partner. Such
general processes are common to many psychological disorders and are likely to
become part of the PE man’s intrapsychic constitution.

Finally, the term “risk factors” suggests that such psychological processes
contribute in some way to the functionally impaired response, in this case the
inability to delay ejaculation for some unspecified time interval. Thus, from a
theoretical perspective, these risk factors might contribute to the etiology of the
dysfunction, maintain it, or make it worse. Identifying and understanding such risk
factors by both the clinician and patient may increase the patient’s openness to
treatment, enhance the therapeutic effects of whatever treatment is prescribed
(whether pharmacological or psychosexual), and sustain the treatment effect
through increased compliance and relapse-recovery. Unfortunately, and as implied
previously, data supporting the elaborate schema provided herein for the under-
standing of intrapsychic risk factors is sparse and fragmentary; what we do not
know comprises a much larger domain than what we do know.
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8.2 Historical Perspective

For decades, PE was considered an intrapsychic disturbance, and intrapsychic
explanations have traditionally (though not exclusively) suggested the need for a
psychoanalytic treatment approach. To the extent that psychoanalytic approaches
delved into the developmental sexual histories of the patient, they may have been
successful in providing some patients with insight into their problem. However, the
wide variation in potential intrapsychic explanations together with a lack of standard
treatment protocols rendered psychoanalytic strategies non-replicable and ques-
tionable in terms of treatment success. Against this backdrop, Masters and Johnson
reframed PE as a learning/behavioral problem, where the dysfunctional response—
presumably developed through conditioning—could be modified through appro-
priate counter-conditioning measures of stimulus control and reinforcement. For the
past 40 years, their behavioral approach—which included interactive elements with
the partner—was considered the mainstay treatment for this dysfunction. Their
approach, as well as that of Kaplan, most frequently used behavioral strategies
designed to attenuate or counter penile stimulation, respectively the ‘stop-squeeze’
technique described by Masters and Johnson in 1970 [1] and the ‘start-stop’ method
described by Kaplan in 1974 [2]. These techniques, Chap. 11, involved engaging in
sexual foreplay until before the point of ejaculation and then either squeezing the
head of the penis or stopping sexual activity until the urge to ejaculate subsided [1-3].

Partly because classic behavioral studies such as those by Masters and Johnson and
later Kaplan initially reported high success rates, research on other kinds of psycho-
behavioral explanations for PE essentially withered, and the idea that PE resulted from
deep-seated developmental-relationship experiences was abandoned altogether.
Although subsequent studies were less successful than Masters and Johnson’s initial
reports [3, 4], behavioral approaches to the treatment of PE have, on the whole, gen-
erally shown moderate efficacy in terms of both improved sexual satisfaction and long-
term efficacy [5]. Yet, interestingly—and perhaps highlighting the lack of ongoing
intrapsychic exploration of PE—despite the moderate success of various behaviorally
based techniques, even today an underlying psychophysiological explanation for the
inhibiting effects of the “squeeze” technique on ejaculation has not been elucidated.

Nevertheless, throughout the years, a handful of studies have attempted to
differentiate men with PE from sexually functional men along a number of psy-
chological dimensions. Broadly speaking, these dimensions have typically fallen
within the social-cognitive and affective realms. Chapter 10 of this book expands
on the social-cognitive realm by addressing relationship risk factors.

8.3  Psychological Characteristics of Men with PE

The question whether men with PE are somehow fundamentally different from
other men has long been a topic of interest. For example, early research suggested
that men with PE were narcissistic and uncaring toward their partner (as discussed
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in [1]), an idea that has received little or no support from contemporary analysis
[6]. Yet, several studies do suggest that men with PE may have heightened social-
cognitive or affective vulnerability.

8.3.1 Anxiety and Negative Emotionality

Anxiety, a construct considered central to many psychological disorders, has also
been postulated to have a role in psychogenic sexual dysfunction, including pre-
mature ejaculation. Indeed, recent studies have identified depression, anxiety,
apprehension, and neuroticism as key dimensions along which men with sexual
dysfunction—in this case primarily ED-were different from controls [7-9].

With respect to PE, the research is less robust, yet a similar pattern seems to emerge.
Men with PE on average display more trait-based anxiety and depression [10, 11] than
the general population. Other research has indicated that men with PE approach
psychosexual stimuli (such as visual sexual stimulation) with greater overall negative
affect than controls [12]. Specifically, men with PE report higher embarrassment/guilt
and worry/tenseness; when the dysfunctional response was mitigated with 3 weeks of
treatment with an ejaculatory-retarding drug, the overall level of negativity decreased
in men with PE, yet remained substantially elevated compared with controls. Such
findings suggest that the negative emotionality in these men is fairly deeply entren-
ched, although it is likely that at least some negativity (e.g., embarrassment/guilt) is
specific to the situation and not a characteristic trait of the individual.

A number of other studies have affirmed the psychological burden experienced by
men with PE. These men report higher personal distress and interpersonal difficulty,
lower self-positive image, and diminished quality of life compared with controls
[13-16]. Furthermore, men with PE show higher general emotional distress, feelings
of inadequacy, self-esteem problems, and disappointment than controls [14, 17, 18].
However, these differentiating characteristics quite clearly result from the functional
impairment rather than contribute to the PE etiology. Nevertheless, because they
become part of the man’s individual experience of sexuality and intimacy, and
because such psychological/experiential processes are likely to impact somatic
function [19], they have strong potential to maintain or exacerbate the condition.

What remains unresolved is the reason or cause for the anxiety itself—is it
genetically or developmentally predispositional (e.g., [20])? Is it general anxiety tied
specifically to social interaction? Is it the consequence of feelings of inadequacy and
failure with the sexual partner? Is it the fear of future poor sexual performance?

8.3.2 Other Emotional Disturbances: Alexithymia and Social
Anxiety

Perhaps not surprising in view of the emotional characteristics and disturbances
discussed above, recent research has identified men with PE as having a higher
severity of alexithymia [21]. Alexithymia is a disorder characterized by an
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inability to recognize, interpret, and verbalize signs of emotional arousal in oneself
or others—that is, such persons are “not in touch with themselves emotionally.”
The men with PE were particularly high on one specific subscale, namely a
“stimulus bound externally oriented cognitive style.” Such men, rather than
relying on their own inner feelings, depend heavily on external cues for expression
and action [22].

Not inconsistent with the above findings, men with PE appear to be overrepre-
sented among clinical populations exhibiting Axis I psychiatric disorders (DSM-1V).
Two recent studies, for example, have shown a link between PE and social anxiety:
one reported that 65% of a sample of PE men exhibited Axis I disorders, with the most
common being social phobia or anxiety [23], and the other reported a high prevalence
of PE in a sample of men with social phobia [24]. This social phobia often manifested
before the PE, suggesting an etiological contribution to the PE.

Although the studies cited above warrant further replication and expansion,
these findings, along with those dealing with anxiety and neuroticism, beg for a
coherent and unified interpretation. One such interpretation is that the heightened
risk for affective problems, inhibited social confidence, and amplified impact of
external influencers—including social norms and/or partner feedback—suggests
susceptibility to error or greater variation along the “social-affective axis,” at least
for a subpopulation of men with PE. Although these differences between men with
and without PE tend not to reach the level of clinical significance, this social-
affective vulnerability may well heighten the probability for developing and
intensifying negative (and counterproductive) thought patterns—patterns which
are known to contribute to, maintain, or exacerbate functional impairments in
many psychological realms, including PE [25].

8.4  Psychological Processes in Men with PE

The ways in which a patient thinks and feels about his impairment can become part
of the dysfunction itself—in this case, the PE. Such psychological processes can be
examined in two domains—those that are etiologically significant and those that

are restoratively significant.Etiologically Significant Factors
The challenge in showing etiological contribution to PE is one endemic to much

of the psychological research on clinical disorders; the collection of longitudinal
data prior to, during, and after the emergence of the dysfunction is for all practical
purposes impossible [26]. Nonetheless, there is little reason to believe that PE does
not operate in much the same way as most other clinical problems; specifically, an
individual’s biopsychosocial vulnerability interacts with specific developmental
and current experiences and manifests as a specific disorder [27], in this case the
PE symptomatology (see Fig. 8.1). The particular biological, psychological, and
social (e.g., relational, cultural) vulnerabilities related to developing, maintaining,
or exacerbating PE—as well as their relative balance—are idiosyncratic. Yet a
general tendency towards vulnerability may be characteristic of specific sub-
groups, such as men who are predisposed towards anxiety responding, men with
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Fig. 8.1 Biopsychosocial model showing etiology of PE and effect of psychological-behavioral
responses to the condition

perfectionistic performance expectations, men whose partners are highly critical,
etc. [28].

The individual’s pattern of responding to performance failures also has a sig-
nificant influence in the development of PE. For example, attributions of external
reasons for a PE experience—such as consuming too much alcohol—are less
likely to lead to anticipatory anxiety than internal attributions such as interpreta-
tions of loss of endurance and thus manliness, or of an age related and inevitable
functional loss [29]. As a further example, those having a low tolerance for risk
may be more likely to avoid sexual encounters and, when these do occur, to
experience feelings of pressure and monitoring of performance—both counter-
productive to functional sexual response. Such factors suggest that intrapsychic
factors may be the most central ones in determining whether the PE, once initially
manifested, is sustained and intensified [28].

8.4.1 Restoratively Significant Factors

Although little is known about intrapsychic factors that contribute to the etiology
of PE, the fact that psychosexual therapy has the potential to reduce or attenuate
PE suggests that specific maladaptive affective-cognitive-behavioral patterns may
complicate the dysfunctional sexual response. Indeed, although data are lacking,
we agree with the general line of thinking that an integrated approach toward the
treatment of PE, where medication and psychosexual therapy are combined, is
likely to provide added value to the overall treatment process and efficacy [28, 30].
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However, we also subscribe to the idea that, in some instances, psychosexual
therapy might be initially attempted to ascertain whether this strategy by itself can
achieve positive long lasting change in the man with PE [28]. Such a process could
enable more control over the ejaculatory process without the patient’s reliance on
medication which, in addition to treating only PE symptomatology, imparts
adverse effects along with the intended positive effect.

So what are these maladaptive (or alternatively, non-productive) cognitive-
affective-behavioral patterns presumably associated with PE and what are the
means by which they can be countered through therapy? Conceptually, conducting
psychotherapy with men with PE can be divided into a focus on “process”
interventions—those that cross therapy schools and approaches; and a focus on
“technique” interventions—those that have emerged from various counseling
theories and research [31]. There are five “process” elements of integrative
therapy that are most relevant to PE, and these have been discussed in detail in a
recent review on practical tips for the psychosexual treatment of PE [28]. The first
three of these include (1) developing the therapist—patient relationship, (2)
expressing empathy, genuineness, and positive regard, and (3) developing moti-
vation to change, a process that typically involves working through patient
resistance. Each of these typically leads to higher positive outcomes, including
overall patient satisfaction, improved communication and coping skills, and
greater compliance/adherence with therapy [3, 28, 31].

The fourth and fifth processes, and the ones most related to the question posed
above, are those of (4) identifying PE-related affects, cognitions, and behaviors
(including interactional patterns with partners) that sustain or intensify the prob-
lem, and (5) supporting self-efficacy in the patient. Although these issues are
discussed in Chaps. 16 and 17, it is worth noting here that these intrapsychic
patterns often become one of the focal points of psychosexual counseling because
they become part of the larger PE problem.

8.4.2 Cognitive-Affective-Behavioral Patterns

To a large extent, behavioral treatments for PE include strategies that enable the
patient to gain control over the timing of his ejaculatory response. This goal is
most often achieved by reducing stimulation through a combination of position
adjustment and patient/partner initiated strategies (e.g., pause or squeeze [1, 2])
and by helping the patient become more attuned to his premonitory ejaculatory
response [30, 32]. In addition, adjustments to the overall sexual response cycle
may be introduced by altering the amount and type of foreplay for the patient and
his partner, by encouraging a pre-intercourse ejaculation, and so on. Sexual
behaviors associated with PE may sometimes (though not always) work against
increasing ejaculatory latency, and therefore the behavioral treatment strategies
may counteract these PE-supporting behaviors. However, treatment strategies are
also intended to introduce new, alternative behaviors designed to optimize ejac-
ulatory latency and control.
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The cognitive domain focuses on changing responses by changing thoughts and
beliefs. Interventions such as Desibels, Counters, Rational-Emotive Behavioral
(REBT), and Self-Instructional techniques [31] are examples of cognitive inter-
ventions that have been empirically supported as effective means for countering
distorted thinking and beliefs in general. As such, they can provide a potentially
useful approach to countering beliefs that may contribute to, maintain, or exac-
erbate PE. Specifically, helpful cognitive strategies that attenuate negativity sur-
rounding PE include (1) identifying faulty or irrational beliefs and attitudes, (2)
developing steps to counter them with accurate information, and (3) replacing
negative inner dialogue with positive thinking. For example, a man who has
experienced rapid, uncontrolled ejaculation on several occasions may begin to
develop high anxiety about any and all sexual interactions with his partner—he
may assume that the pattern will repeat itself and obsess about “what if it happens
again.” Or the man may internalize irrational (and often self- or performance-
destructive) thoughts that are often embedded in culture. For example, in US
culture, these thoughts may include “I must be the perfect lover” or “I must be
sexually successful or I am a failure.” Men in other cultures, such as Japan, may
hold self-destructive beliefs such as “I should always control my feelings.”

Affective domain interventions, as illustrated by emotion-focused therapy
(EFT), seek to promote emotional awareness, regulate emotion, and transform
negative emotion into positive emotion [33]. Accessing and expressing emotion as
integrated with a cognitive processing is central. Specifically, while cognitive
strategies often relieve distress, attending to and then directly working through
negative emotions, particularly those that lead to counterproductive behaviors such
as avoidance, may provide a needed opportunity to resolve emotional issues sur-
rounding the problem.

The relational domain, while “interpersonal” rather than purely intrapsychic,
always includes an intrapsychic aspect so it is mentioned briefly here (and taken up
in greater detail in Chap. 10). It is generally agreed that including the partner in the
treatment of PE has greater potential to produce rapid and substantial therapeutic
change [3, 28]. For example, to improve long-term outcomes, cognitive and sexual
therapy approaches rely on effective communication between the man and his
partner regarding all aspects of sexual interaction, whether functional or dys-
functional. Besides more effective communication for the PE couple, use of other
relationship therapy techniques including reframing, symptom prescription, use of
paradox, and giving directives may be productive in alleviating PE.

Each of the restorative strategies above, by focusing on a particular intrapsychic
domain of the man with PE, seeks to counter maladaptive thoughts, feelings,
behaviors, and partner interactions that through time and experience may have
become inseparable from the PE condition itself. They also promote strategies that
replace counterproductive patterns with ones more likely to enhance the positive
outcomes of ejaculatory control and, subsequently, to enhance overall sexual and
relationship satisfaction.
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8.4.3 Supporting Self-Efficacy

According to Bandura, the primary mechanism of behavioral change is mediated
through self-efficacy, essentially the belief and conviction that a person has to and
can change his/her behavior in order to achieve certain outcomes [34]. Often men
with a sexual problem such as PE feel helpless and discouraged or become
avoidant and fatalistic about their condition. They may not believe that the ability
to do something about their problem lies within their own control [35], and so the
problem becomes self-perpetuating. Thus, when counseling a patient with PE, the
therapist encourages the patient to make positive statements about change, as this
fosters a belief in the intrinsic ability to seek solutions to the problem and effect
change as and when it is needed or appropriate. The therapist can also empower
the couple by encouraging them to find their own solutions, thereby supporting a
stronger sense of self-efficacy [36].

8.5 Summary and Conclusions

This chapter has elucidated a number of intrapsychic factors that are etiologically
and clinically related to the development, exacerbation, and alleviation of symp-
toms in men with chronic or situational PE. Research in this field is in its infancy
due in part to lack of funding, but also to the differentially greater attention paid to
biological and behavioral factors. The lack of any longitudinal research particu-
larly limits generalizations. Nevertheless, the available evidence suggests that
intrapsychic variables may play key roles in increasing a man’s vulnerability to the
development, maintenance, or intensification of PE symptoms; on the positive
side, such variables are amenable to the influence of therapeutic processes. Future
studies should focus on all three areas of unknowns: What and how do intrapsychic
variables contribute to the development of PE in men? Which intrapsychic factors
are the most likely to lead to an exacerbation of the PE symptoms once they
emerge? And, what is the efficacy of therapeutic interventions targeting intra-
psychic mediators and how do they work?
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Risks Factors in Premature
Ejaculation: The Genetic Risk Factor

Marcel D. Waldinger

9.1 Introduction

In order to answer the question whether there are genetic risk factors for premature
ejaculation (PE), we first need to know what is actually meant by premature
ejaculation. In 1943, Bernhard Schapiro [1] distinguished two subtypes that many
years later were renamed as lifelong and acquired PE [2]. Measurement of the
intravaginal ejaculation latency time (IELT) [3], showed that men with lifelong PE
ejaculate within about 1 min in more than 90 % of intercourses. Studies also
showed that men with acquired PE ejaculate within seconds. The complaints of PE
in men with normal IELT values had not been taken into account. By also con-
sidering these men, Waldinger et al. [4-6] suggested in 2006 that apart from
lifelong PE and acquired PE, there are also two other PE subtypes: natural variable
PE or Variable PE and premature-like ejaculatory dysfunction (or subjective PE).
The four PE subtypes are distinguished on the basis of the IELT duration. In
variable PE, men only occasionally suffer from early ejaculations. In subjective PE
men experience or complain of PE while actually having a normal or even a long
IELT duration of, 5-20 min [6—8]. Variable PE is considered a normal variation of
ejaculatory performance. Subjective PE is considered to be caused by psycho-
logical, cultural, or interrelationship factors. On the other hand, it has been
suggested that lifelong PE is mediated or even caused by neurobiological and
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genetic factors, where as the cause of acquired PE is either medical or psychological.
Importantly, Waldinger emphasized that the four PE subtypes are characterized by
different etiology and different pathogenesis and therefore should be defined
indivally [6-8]. It was assumed that the prevalence of lifelong and acquired PE is
low in the general male population but high in outpatient urological clinics [6-8],
whereas the prevalence of variable PE and subjective PE is high in the general male
population but rather low in urological outpatient clinics [6-8]. In addition, it was
argued that the sum of the prevalences of these four PE subtypes constitutes the
20-30 % prevalence of PE often reported in epidemiologic studies [6—8]. Serefoglu
et al. [9, 10] investigated the prevalence of the four PE subtypes in Turkey and
confirmed the existence of the four PE subtypes in both an outpatient urological
clinic and in the general male population. Moreover, the self-reported IELT values
in their study indeed showed a continuum, with the shortest IELTs in lifelong PE and
the longest IELTs in subjective PE. Also the prevalence rates of the four PE subtypes
were in accordance with the hypothesis of Waldinger. The prevalence of lifelong PE
was low in the general male population but high in the outpatient urological clinic ,
giving support to the validity of this proposal for a new PE classification.

9.1.1 Lifelong Premature Ejaculation and Genetics

The International Society for Sexual Medicine (ISSM) defined lifelong PE as an
ejaculation that occurs within about 1 min after penetration in the majority of
sexual encounters, with an inability to delay ejaculation and with associated
negative personal consequences such as bother and avoidance of sexual activity
[11]. In 1998, Waldinger et al. postulated that there is a continuum of the IELT in
the general male population and that this variability in the IELT is influenced by
neurobiological mechanisms and genetic factors [12]. In addition, it was postulated
that the persistently short IELTs in men with lifelong PE are associated with
diminished serotonin (5-hydroxytryptamine, or 5-HT) neurotransmission, a
hypersensitivity of 5-HT; 5 receptors, and/or a hypofunction of 5-HT,¢ receptors
[12]. Notably, due to an absence of selective 5-HT; o and 5-HT,c receptor ligands
for safe human usage, this hypothesis has sofar not been confirmed.

9.1.2 Investigation of Genetic Risk Factors

There are a number of clinical and behavioral genetic methods that are effective
for establishing whether and to what degree genetic factors influence a trait [13].
These methods are family studies (is the phenotype familial?), twin and adoption
studies (what are the relative contributions of genes and environment?), but also
molecular genetic methods to identify specific genes mediating familial trans-
mission of a trait through linkage analysis (where are the genes located?), and
association analysis (what are the responsible genes?).
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9.1.3 Rationale and Method of Family Study

The basic design of a family study begins with the ascertainment of a group of
subjects who are affected with the particular disorder and a comparable group of
control subjects who do not have the disorder [13]. Next, the biological relatives of
these subjects, or probands, are ascertained and evaluated for the presence of the
disorder. The rate of the disorder among family members of affected probands is
then compared with the rate of the disorder among family members of control
probands to determine the familial risk or relative risk.

If a disorder has a genetic etiology, then biological relatives of case subjects
should have a higher likelihood, compared with relatives of control subjects, of
carrying the gene or genes that influenced illness in their relative, and thus they
should be at greater risk for the illness themselves [13]. In addition, the risk to
relatives of cases should be correlated with their degree of relationship to the
proband, or the proportion of genes they share. First-degree relatives such as
parents, siblings, and children, share 50 % of their genes, on average, with the
proband. Thus, first-degree relatives of case subjects should be at greater risk for
the disorder than second-degree relatives (grandparents, uncles, aunts, nephews,
nieces, and half-siblings), because second-degree relatives share only 25 % of
their genes with the proband [13].

If the results of the family study indicate that the phenotype is not familial, then
there is little reason or need to research the issue further with genetic methods, as
absence of familiality argues strongly against a genetic component in the etiology
of a disorder. If the phenotype is found to be familial, then there is some basis to
suspect that it may also be heritable and, thus, that a gene or genes underlie this
transmission. However, it is critical to understand (and convey to clients) that
familiality does not establish heritability [13]. For example, religion and language
are familial traits, as often all members of the same family practice the same
religion and speak the same language. These facts are due not to the transmission
of “religion genes” or “language genes” through the family, but rather to the
common environment and upbringing that those family members share.

9.1.4 Familial Occurrence of Lifelong Premature Ejaculation

Although Bernhard Schapiro, a German endocrinologist, never postulated that PE
is a genetic disorder, he noted in 1943 that family members of men with PE also
suffered from PE [1]. This remarkable clinical observation was never quoted in
sexological literature until 1998 when Waldinger et al. published a study on the
familial occurrence of PE [14]. In this study, 237 men with lifelong PE were
routinely asked whether they were willing to ask family members about the
occurrence of PE. Due to embarrassment, only 14 of them consented to ask male
relatives about their ejaculation time. These 14 men found a total of 11 first degree
male relatives with available information for direct personal interview. Indeed, ten
of them also ejaculated within one minute or less. The calculated risk in this small
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selected group of men to have a first-degree relative with PE was 91 %
(CI: 59-99 %). The odds of family occurrence is therefore much higher compared
to a suggested population prevalence rate of 2-39 %. Moreover the high odds
indicates a familial occurrence of the syndrome far higher than by chance alone
[14]. However, a limitation of this study is the lack of a control group. Never-
theless, based on this preliminary observation the influence of familial factors as
formerly stated by Bernard Schapiro, has gained some credibility. But unfortu-
nately, since 1998 there has not been any other study investigating the familial
occurrence of PE. Therefore, although it may have some face validity, there is
insufficient evidence today that being a first-degree family member of a person
with lifelong PE can be considered a risk factor for lifelong PE.

9.1.5 Limitation of Family Studies for Research of Premature
Ejaculation

The aforementioned study of Waldinger et al. [14] also demonstrated the immense
taboo that exists among PE sufferers to openly talk about their complaints of PE.
As long as such a taboo exists, and realizing that it is quite difficult to admit to
suffer from PE, family studies on PE are rather impossible to perform today, and I
fear also in the next decade.

9.1.6 Rationale and Method of Twin Studies

Twin studies are performed to investigate the relative contributions of genes and
environment [13] and can be used to determine whether a disorder is attributable to
the inheritance of genes or to shared familial and other environmental factors. If a
genetic contribution of the disorder is detected, it is also important to quantify that
contribution relative to that made by environmental factors.

In a twin study design, identical (monozygotic [MZ]) and fraternal (dizygotic
[DZ]) twin-pairs are ascertained if at least one member of the pair is affected with
the disorder of interest. Twin-pairs are deemed concordant if both members of the
pair have the disorder and are deemed discordant if only one member of the pair is
affected [13]. The ratio of concordant to discordant MZ twin-pairs is then
compared with the ratio of concordant to discordant DZ twin-pairs.

Monozygotic twins are derived from the same zygote and thus share 100 % of
their genetic material. In contrast, DZ twins result from separate fertilizations and
thus share, on average, 50 % of their genes—no more or less than any other pair of
siblings. Thus, a typical MZ twin-pair will have 50 % more genes in common than
a typical DZ twin-pair. The degree of similarity in environmental exposures
between members of a MZ twin-pair should be no different than that between
members of a DZ twin-pair, however. Thus, any difference in concordance for a



9 Risks Factors in Premature Ejaculation 115

disorder between the two types of twin-pairs can be attributed to the effects of the
additional gene-sharing in the MZ twins. In other words, sharing 50 % more genes
in common can be considered to be the sole factor responsible for any increased
phenotypic similarity among MZ twin-pairs relative to DZ twin-pairs [13].

9.1.7 Twin Studies on PE

In 2007, Jern et al. [15] published the first study on the occurrence of PE in a large
cohort of male twins in Finland. This study was followed by a number of publi-
cations on different items that have been found in the same large cohort of Finish
twins, in which the ejaculation time and other variables were measured in a 10-
item questionnaire [16—18]. Jern et al. found that in the twin population there was a
moderate (28 %) genetic effect on PE [15]. The strength of the Finnish twin study
is that it investigates a large cohort of twins in the general male population with an
IELT of more than 1 min, which enables the investigators to analyze the experi-
ence of PE in men in the general male population who do not fit the ISSM
definition of lifelong PE. A limitation of this design is the relatively small number
of men that is thought to suffer from lifelong PE based on the mere use of a
questionnaire. If the number of men with an estimated IELT of less than 1 min in
the Finnish twin study became larger, it would become easier to investigate the
cause of differences between the two group of twins with an IELTs of more or less
than 1 min. Nevertheless, the studies in this large twin cohort have contributed to a
deeper understanding of the genetic involvement in the ejaculation time in the
general Finnish male twin population.

9.1.8 Rationale and Method of DNA Research

If a compelling reason exists to suspect that a gene influences a risk for a given
disorder (i.e. a functional candidate gene), genetic association analysis is the
appropriate method for determining if a particular gene variant has a direct effect
on risk for a particular disorder [13]. The possible association of candidate genes
can be evaluated in an independent sample of cases with the disorder and matched
control subjects (i.e., in a case-control study).

In case-control association studies, one simply counts the number of each type
of allele of a gene that is found in case subjects and compare these counts with the
allele distribution seen in the control group. This process can also be performed for
genotypes. A Chi-square test is then used to determine if the distribution of alleles
observed in the group of cases is different from that seen in the control group.
A difference in distribution of alleles is evidence for a genetic association with the
disorder, where the allele that is overrepresented in the group of cases is consid-
ered the risk allele. The degree of overrepresentation of the risk allele in case
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subjects relative to control subjects can be used to derive an odds ratio, which
gives a numerical indication of the probability that an affected individual possesses
the allele, in comparison to the probability that an unaffected individual possesses
the allele. Association studies of this type can be performed for alleles or
genotypes [13]. In order to understand a recent case-control association study in
Dutch men with lifelong PE, it is important to have some basic knowledge of the
central serotonergic system.

9.1.9 Serotonin, 5-HT Receptors, and Ejaculation

The strong ejaculation-delaying effects of selective serotonin reuptake inhibitors
(SSRIs) and particularly that of paroxetine [19], suggests that serotonin and 5-HT
receptors play an important role in the ejaculation process, as was already dem-
onstrated in rodents in the 1980s [20].

9.1.10 Central Serotonergic Modulation of the IELT

Serotonin (5-hydroxytryptamine, or 5-HT) plays a very important role in ejacu-
latory activity [21-24]. Animal studies, mainly performed in laboratory rodents,
have shown that various brain areas are specifically involved in ejaculatory
behavior [25]. Overall, these brain areas are a complex interconnected network
that regulates ejaculation. There is also a very important spinal ejaculation
generator located lateral to the central canal in lamina X and in the medial portion
of lamina VII of L3 and L4 of the lumbar spinal cord. These lumbar spinothalamic
(LSt) neurons project to the medial parvocellular subparafascicular nucleus of the
posterior thalamus (SPFp) and are specifically activated during ejaculation but not
with other components of male rat sexual behavior [26]. Lesions of these neurons
cause dramatic disruptions in ejaculatory behavior [26]. Serotonergic fibers have
been found in all spinal cord areas containing sensory axons and motor neurons
involved in ejaculation. They are present in the dorsal and ventral horns, dorsal
commissural gray and thoracolumbar intermediolateral cell column (IML), and
sacral parasympathetic nucleus (SPN) of the lumbosacral spinal cord [27]. In
addition, serotonergic postsynaptic receptors have been found in the area where
LSt cells are located [28]. This suggests a role of serotonin in ejaculation via these
possible connections in the spinal cord. However, these serotonergic connections
are also found in supraspinal areas. In the nucleus paragigantocellularis (nPGI), an
area in the ventrolateral medulla of the brainstem, serotonergic neurons are found
to innervate the bulbospongiosus muscles involved in the inhibition of ejaculation
[28]. The medial preoptic area (MPOA) might lower the ejaculatory threshold by
removing the tonic serotonergic inhibition exerted by the nPGI [29]. Another
serotonergic innervation exists in the anterior lateral hypothalamic area (LHA).
Lesions of the LHA in male rats strongly affect the occurrence of ejaculations,
showing the excitatory role of this brain region in the regulation of ejaculation
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[30]. This effect is caused by serotonin, because it is released in the LHA at the
time of ejaculation [31] and injections of SSRIs into the LHA were shown to
increase ejaculation latencies [31].

The ejaculatory reflex is complex and involves multiple afferent and efferent
systems. The afferent stimuli may involve sensory, visceral, proprioceptive, and
somatic inputs. It is possible that LSt cells receive stimuli related to the onset of
ejaculation and, in turn, trigger the ejaculation reflex. The efferent site of the
reflex involves the complex control of sympathetic and parasympathetic systems
[26]. Briefly, ejaculation is a spinal reflex controlled by the spinal ejaculation
generator that is “modulated” by sensory input from the pelvis and descending
input from inhibitory and excitatory centers in the brainstem and the hypothal-
amus. Allard et al. suggested that these supraspinal centers are controlled by
cortico-limbic centers, which are responsible for switching on a state of sexual
excitement [32]. During sexual intercourse, the cortico-limbic centers inhibit and
activate the inhibitory and excitatory centers, respectively, shifting the supra-
spinal tone to the spinal ejaculation generator from overall inhibitory to
excitatory.

9.1.11 Serotonergic Modulation of the Spinal Ejaculatory Reflex

All together, the data derived from animal research suggest a major role of the
central serotonergic system in modulating the spinal ejaculatory reflex. This
serotonergic modulation of ejaculation may result in a faster or more delayed
ejaculation, whereas the ejaculation itself is probably not only under direct
influence of the serotonergic system, but rather under the influence of other neu-
rotransmitter systems in the spinal cord [26]. I would like to underline that the
consequences of the central “modulation” of ejaculation have hardly been
discussed in the literature but may be pivotal for genetic research of PE. For
example, it may be assumed that the modulation of ejaculation among men is
variable; it can be strong, moderate, weak, or even absent. In the last case, the
serotonergic system in the brainstem is unable to modulate the ejaculation reflex in
the lower spinal cord. In that case, a male is not able to or hardly able to change the
duration of his ejaculation time. Even by using SSRISs, this subject may still not be
able to change the duration of his ejaculation time. Although never systematically
investigated, it is clinically well known that a subgroup of men with lifelong PE do
not respond with ejaculation delay to any SSRI treatment. I therefore suggest that
in these men, the serotonergic system is unable to modulate the ejaculation reflex.

The view that serotonin modulates ejaculation may have important implications
for genetic research, because it may imply that in a certain cohort of men, an
unknown number have no or hardly any ability to modulate ejaculation irrespec-
tive of the presence of functional serotonergic polymorphisms. Consequently,
irrespective of the presence of these polymorphisms, these men will not show any
change in IELT duration when modulation of the IELT is not 100 % associated
with such serotonergic polymorphisms.
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9.1.12 Case-Control Association Study of Lifelong PE

In 2009, Janssen et al. [33] published the first (quantitative) case-control associ-
ation study in men with lifelong PE, defined in terms of an IELT of less than
1 min. Janssen et al. [33], investigated 89 men who actively sought medical
treatment for lifelong PE. In these men, the IELT was measured with a stopwatch.
It was shown that the IELT duration in men with LPE is associated with 5-HTLPR
polymorphism, indicating the presence of a disturbance of central serotonin neu-
rotransmission, which is regulated by the activity of the 5-HT transporter. The
study showed that the prevalence of LL, SL, and SS genotype in LPE is compa-
rable with the normal Dutch population. However, subjects with LL-genotype
(geometric mean IELT 13.2 s) ejaculated 100 % faster (p < 0.027) than men with
SS-genotype (geometric mean IELT 26 s) and SL-genotype (geometric mean
IELT 25.3 s) [33]. The strength of this study is that by using a stopwatch, accurate
measurement of the IELT was performed which made it possible to find an
association between the IELT and the investigated genotypes. However, a
limitation of this case-control design is that by using this method one cannot
investigate the influence of genetic polymorphism on the median IELT of about
6 min in the general male population. Interestingly, this finding is in line with
pharmacological knowledge, indicating that a diminished serotonergic
neurotransmission facilitates ejaculation.

9.1.13 Three Different Methods of Genetic Research on Premature
Ejaculation

As there is a gradual increase of scientific articles on genetic research of PE, it has
become relevant to distinguish the current state of three different methods of
research in this field [34]:

1. The first method investigates the genetics of the IELT in Dutch men with
lifelong PE with IELTs of less than 1 min [33]. This investigation is based on
the hypothesis of Waldinger et al. that the skewed distribution of the IELT in
the general male population [35, 36], in men with lifelong PE [37], and in any
cohort of male Wistar rats [23] is based on genetic factors influencing the
central serotonergic system in modulating the duration of the IELT. The
methodology of this genetic research consists of real-time, objective stopwatch
measurement of the IELT in cohorts of men who actively seek medical treat-
ment for their complaints associated with lifelong PE in terms of lifelong,
persistent IELTs of about 1 min.

2. The second method investigates the genetics of men who complain of PE in the
general Finnish male twin population [15-18]. This investigation is based on
the view of Jern et al. that PE consists of various parameters (such as anteportal
ejaculation, number of thrusts, ejaculation latency time, and feelings of control)
that are potentially genetically interrelated [15-18]. Their methodology of
genetic research consists of sending questionnaires to a large cohort of male
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homosexual and heterosexual twins irrespective of their wish to seek medical
treatment for complaints of PE and without objective stopwatch measurements
of the IELT.

3. The third method investigates whether the prevalence of genotypes in men with
lifelong PE in terms of an IELT of less than 1 min differs from the prevalence
of these genotypes in the general male population [38, 39], without investi-
gating potential associations of genetic polymorphism with the IELT (as used
in the first method). This investigation is based on the view that men with
lifelong PE have a different genotype profile than men without lifelong PE.

9.1.14 Differences Between the Three Methods

The three methods differ in (i) the investigated population (men with lifelong PE
vs. general male twin population), (ii) tool of measurement (stopwatch vs. ques-
tionnaire), (iii) design (prospective real-time IELT measurement vs. retrospective
IELT estimation), and (iv) variables (IELT vs. feelings of control, ejaculation prior
to intercourse, number of thrusts, and ejaculation latency time) [34].

However, the major difference between the three study designs pertains to the
investigated population. Whereas Janssen et al. [33] investigated a selected cohort
of men with lifelong PE who ejaculate within about 1 min and who present as
patients actively seeking treatment [33], Jern et al. and Santilla et al. investigated a
relatively small group of respondents (40-33 %) recruited from a large general
male twin population who did not present as patients seeking medical treatment
[15-18]. Moreover, in the studies of Jern et al. and Santilla et al., most (98 %) of
the male twins ejaculated after 1 min [15-18]. Of 1,290 twins, only 26 (2 %) twins
reported an ejaculation time of less than 1 min [18]. In contrast, in the study of
Janssen et al. [33], most (92 %) of the men ejaculated within 1 min, and only 8 %
ejaculated between 1 and 2 min.

The third method of genetic research on PE is different from the method of
Janssen et al. [33]. In this method, men with lifelong PE are selected but instead of
investigating potential associations of genetic polymorphisms with the IELT, the
prevalence of genotypes in these men with lifelong PE is compared with the
prevalence of these genotypes in a control group. This method has been used by
Ozbek et al. in Turkey [38] and Luo et al. in China [39]. The outcome of these
studies points to a different genetic profile in men with lifelong PE than in men in
the general male population, rather than emphasizing an association between
ejaculation time and genetic polymorphism. However, such a difference in geno-
type profile was not found in the Dutch study of men with lifelong PE by Janssen
et al. [33]. This discrepancy was explained after re-analysis of the data from Ozbek
et al. [38], which disclosed that these study populations did not meet Hardy—
Weinberg equilibrium, indicating potential laboratory insufficiencies or patient
selection bias [40]. Further studies controlled by Hardy—Weinberg equilibrium are
needed to elucidate whether men with lifelong PE indeed have a higher prevalence
of certain genotypes than do males in the general male population.
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9.1.15 Strength and Limitations Between the Three Methods

Each of the three methods has its own strength and limitation. For example, non-
stopwatch assessment of the IELT in the general male population may give rise to
about 30 % over- and under-estimation of the IELT compared with stopwatch
assessment [36]. Therefore, it may be assumed that the non-stopwatch method-
ology of Jern et al. [15-17] and Santilla et al. [18] fails to precisely objectify the
IELT duration both in men with an IELT of less than 1 min and in men with longer
IELT durations. Notably, any questionnaire method as has been used by Jern et al.
and Santilla et al. is inadequate to investigate the subtle influences of genetic
polymorphisms on the IELT in men with lifelong PE who ejaculate within 1 min
[15-18].

On the other hand, the methodology of Janssen et al. [33] is inadequate to
provide an answer to the question of how genetic factors relating to ejaculation are
distributed in the general male population. In addition, the design and method of
the study of Janssen et al. do not have the precision needed to study associations
between subjective feelings of control and genetic polymorphisms [33]. The small
number of participants in stopwatch studies in general does not allow sufficient
power to analyze subjective feelings and possible polymorphisms. Such studies
would require a huge cohort of patients.

9.1.16 The Need for Stopwatch Measurements in Genetics

Interestingly, the current different views on how to perform genetic research on PE
are strikingly similar to the different views that existed in the 1990s on how to
perform drug treatment research on PE [41]. Also in that decade, a number of
clinicians favored the stopwatch method to precisely assess the IELT, whereas
others used questionnaires to measure control, satisfaction, and ejaculation time
[41]. However, a final meta-analysis of drug treatments that were mainly per-
formed in the 1990s confirmed that real-time, prospective stopwatch measurement
of the IELT is more accurate than retrospective IELT assessments [19]. Similarly,
it is my current view that real-time prospective IELT measurement is pivotal for
evidence-based genetic research on lifelong PE, acknowledging that this
requirement may impede large-scale genetic research of the IELT in the general
male population.

9.2 Conclusion

Although it remains pivotal for science to critically look at the strength and
limitations of a method of investigation, both the method of Janssen et al. [33] and
Jern et al. [15-18] have contributed to a new way of understanding the influence of
genetic factors on the ejaculation time in the general male population and in the
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rather small percentage of men with lifelong PE. Both methods add to eachother,
and I would like to encourage more case-control association and twin studies on
PE in different countries. However, as we are only at the very beginning of genetic
research on PE, and family studies on PE are currently practically impossible to
perform owing to the strong taboo on PE, there is no hard evidence to answer the
question whether there are genetic risk factors for PE. To answer this question,
much more genetic research on PE in the next two decades is warranted.
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Twin Studies and Quantitative 1 O
Genetics in Premature Ejaculation
Research

Patrick Jern

Genetic research has revealed that the vast majority of a human traits are, at least
to some extent, affected by genes [1]. Genetic variation not only affects physio-
logical characteristics, such as height, hair color, or vulnerability to disease—more
abstract traits, such as personality and behavioral characteristics are also under
genetic control to a varying degree [2]. Indeed, adoption studies have revealed that
identical twins reared apart are more similar in most aspects, including personality
and vulnerability to psychiatric disorders, than fraternal twins/biological siblings
(who, on average, share half of their genetic material) reared together [1]. In
summary, genetics likely play an important role in the development of any human
trait, and make a convincing case that genetics should be considered when
investigating the etiology of any dysfunction or disorder, including premature
ejaculation (PE).

Recently, researchers have put increased effort into investigating the genetic
etiology of ejaculatory disorders. The idea of a genetic component in PE, however,
is decades old—in 1943; Schapiro [3] noted that PE appears to run in families.
Familial resemblance for ejaculatory function has also been proven by Waldinger
et al. [4], who reported increased likelihood of PE occurrence in relatives of PE
patients. While familial resemblance is indeed a characteristic of a genetic trait,
resemblance alone does not provide conclusive evidence for a genetic effect. Since
genetically related individuals (i.e., family members) also tend to share their
environment to a greater extent than non-related individuals, familial resemblance
could arise from a shared environmental effect [2]. To separate such shared
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environmental effects from genetic effects, quantitative geneticists apply mathe-
matical models that compare individuals with differing degrees of genetic relat-
edness, usually identical (monozygotic; MZ), and fraternal (dizygotic; DZ) twins,
who on average share 100 and 50 % of their genes, respectively [1]. Variations of
family designs are also possible: for example, parent—child constellations are often
used in linkage studies. Usually, as has also been the case in PE research, quan-
titative genetic studies precede molecular genetic studies, the latter being a logical
continuation of the former. In this chapter, a brief and basic introduction to
quantitative genetics and twin studies will be presented, along with an overview of
findings from quantitative genetic studies in PE research. Implications of results
from quantitative genetic studies for molecular genetic PE research will also be
discussed.

10.1 Quantitative Genetics and the Twin Study

The first step to investigate if a trait is under genetic influence is usually to
calculate twin correlations. This is achieved by calculating correlations within twin
pairs, so that the measured trait value of one twin is compared against the trait
value of his or her co-twin. Next, within-pair correlations of MZ twins are com-
pared to the within-pair correlations of DZ twins. If the trait is heritable, the MZ
correlation is expected to be considerably higher than (around twice) the DZ
correlation. For example, a Mendelian trait (i.e., a trait whose total variance is
explained by the effects of one gene) would result in an MZ correlation of 1.0 and
a DZ correlation of 0.5. Furthermore, if the MZ correlation is more than twice the
DZ correlation, there is reason to expect effects of genetic dominance. On the other
hand, if the DZ correlation is more than half that of the MZ correlation (the MZ
correlation still being higher) there is reason to expect that shared environmental
determinants affect the trait (see [2, 6] for in-depth reviews of the methodology).
An example from PE research is found in Jern et al. [5], in which 228 MZ pairs,
225 DZ pairs and 349 pairs of non-twin biological male siblings were used to
calculate twin correlations using a multifactorial measure of PE. In this study, MZ
twin correlations for PE were measured at 0.30, whereas DZ correlations were
0.13. Thus, one would conclude that genetics play a partial role in PE etiology, but
environmental effects are expected to contribute the lion’s share of the variance in
PE as the correlations are considerably lower than the 1.0/0.5 ratio between MZ/
DZ twins we would expect if PE was a Mendelian trait. Furthermore, DZ corre-
lations appear to be around half the MZ correlations, hence we would not expect
effects of genetic dominance or shared environment.

The next step is to apply structural equation models (SEMs) to the twin data.
SEMs are powerful tools to estimate the genetic and environmental components of
a trait. In the simplest case, the effects of three latent independent variables on a
continuous phenotype are measured. First, we are interested in how much a trait is
affected by genetic effects. This parameter includes the combined, or additive,
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Fig. 10.1 A simplified univariate ACE model. A is the additive genetic component of the trait,
and is set at 1.0 for MZ twins, and 0.5 for DZ twins. C is the shared environmental component,
and is set to 1.0 for both MZ and DZ twins. E is the non-shared environmental component and is
by definition unique for each twin individual; hence no covariance between twins is measured for
the E component. Latent variables are illustrated with circles (A, C and E); the observed variable
is illustrated with a rectangle (Phenotype). Causal paths are illustrated with single-headed arrows
and covariance paths with double-headed arrows

effect of all alleles that affect our phenotype, and is denoted A. Next, we separate
between shared, or common, environmental effects (C), and non-shared environ-
mental effects (E). Dominance effects (D) may also be calculated. By definition,
C effects are any environmental effects that make twins or siblings more similar to
one another, whereas E effects refer to any environmental determinants that make
twins or siblings more dissimilar [6]. Measurement error is also modeled in the
E component. Genetic and environmental parameters are then estimated taking
different degrees of kinship into account: the additive genetic component A is
expected to correlate 1.0 between MZ twins, because MZ twins share all their
genetic material. However, A is only expected to correlate 0.5 between DZ twins
or non-MZ biological siblings, whereas C effects are expected to affect both MZ
and DZ twins similarly, and therefore correlate 1.0 in both MZ and DZ twins. A
graphic illustration of a univariate (i.e., single phenotype) ACE model can be seen
in Fig. 10.1. A freely available software package, Mx [6], is commonly used for
the calculations.

Few studies have investigated PE using twin or family data; to my knowledge,
PE has only been investigated in two twin populations. The first of these studies
was conducted using data from a population-based sample of nearly 4,000 twins
and siblings of twins in Finland [5, 7, 8]. This research group found a significant
A component explaining about 28 % of the variance in PE [5]. No significant
effects of shared environment were found, and thus the C component could be
omitted without significant reduction of model fit. In other words, most of the
variance in PE (72 %) was explained by E effects. PE was estimated using a
composite score based on self-report questionnaire items inquiring about, for
example, ejaculation latency time, frequency of occurrence of anteportal
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ejaculation, and subjective perception of ejaculatory control. Recently, a research
group in Hungary [9] investigated PE using twin data, however the authors of this
study noted that their estimates of concordance rates for PE between MZ and DZ
twins were not trustworthy due to significant misfit of the statistical model (likely
due to small sample size). PE was estimated using a dichotomous query (yes/no)
and was defined as “ejaculation before introitus or as occurring when a lack of
ejaculatory control interferes with sexual and emotional wellbeing in one or both
partners” (p. 147). Although a valid model could not be established in the study,
the concordance rates between MZ and DZ pairs suggested a heritable component.

10.1.1 Multivariate Models

Using bi- or multivariate models, one can calculate genetic and environmental
correlations between two or more traits in addition to the heritability estimates that
are calculated with a standard, univariate ACE model. A genetic correlation is an
estimate of the similarity of the underlying A effects of two (or more) traits.
In other words, if a genetic correlation is very high, it can be assumed that the
same genes contribute to the A component in both traits. To provide an example,
I computed heritability estimates as well as genetic and environmental correlations
using two phenotypic variables commonly used as indicators of PE in the litera-
ture: subjective perception of ejaculatory control, and self-reported ELT. Both
variables were responded to on a five-point Likert scale. The variable measuring
ejaculatory control (How often have you felt that you could decide when to
ejaculate?) had the following response options: (1) never or rarely; (2) less than
50 % of the time; (3) about 50 % of the time; (4) more than 50 % of the time; (5)
almost always or always. The variable measuring ELT (On average, during
vaginal or anal intercourse, how much time elapses between when you first enter
your partner with your penis and when you first ejaculate?) had these response
options: (1) less than one minute; (2) 1-5 min; (3) 5-10 min; (4) more than
10 min; (5) I usually do not ejaculate. The questionnaire is more thoroughly
elaborated elsewhere [5, 7, 8]. The analysis was conducted using responses from
225 MZ and 213 DZ pairs (876 individuals in total), and its results can be seen in
Fig. 10.2. A bivariate Mx script for ordinal data was fitted to the data set.

In the parameter estimation procedure, the shared environmental component
C was estimated to 1.16 x 10~"" for ejaculatory control and 1.25 x 10~"" for ELT
(i.e., virtually zero). In other words, C had virtually no influence on either phenotype,
thus C could be dropped without reducing model fit, leaving us with a more parsi-
monious AE model. As seen in Fig. 10.2, about 8 % of the variance in ejaculatory
control, and 25 % of the variance in ELT, were under genetic control (the remaining
92 and 75 % of the total phenotypic variance, respectively, accounted for by non-
shared environment). The genetic correlation between the A components, however,
was quite high at r, = 0.88, indicating that largely the same genes influence both
ejaculatory control and ELT. The non-shared environmental correlation, on the other
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rg= .88 re=.22

Ejaculatory Ejaculation
control latency time

Fig. 10.2 A bivariate AE model illustrating genetic (A) and non-shared environmental
(E) effects on ejaculatory control and ejaculation latency time, as well as genetic (r,) and non-
shared environmental (r.) correlations. The shared environmental component C has been dropped
due to insignificant impact on either phenotype. A and E effects are indicated with single-headed
arrows, whereas genetic and non-shared environmental correlations are indicated with double-
headed arrows

hand, was rather modest (. = 0.22) indicating that quite different environmental
factors contribute to ejaculatory control and ELT. In short, both ejaculatory control
and ELT are under quite modest genetic influence. However, the minority share of
the phenotypic variance in both traits that is under genetic control is likely affected by
largely the same genes.

10.2 Implications for Molecular Genetic Research

Genetic association studies focus on identification of specific genetic variants that
contribute to a trait, and do not require samples that consist of genetically related
individuals. Indeed, in molecular genetic studies, within-sample genetic relatedness
must be controlled for in statistical analyses, since genetic similarity might other-
wise lead to spurious findings. Using quantitative genetic methods alone, one cannot
investigate the particular genes or genetic polymorphisms that affect a trait, but
quantitative genetics nevertheless play an important role in the pursuit of mapping
the genetic etiology of diseases and traits. Quantitative genetic methods are
powerful tools to refine phenotypes and identify endophenotypes with higher
heritability, acting at earlier stages of the pathway between genes to behavior or
disease [10]. There are other advantages to quantitative genetics as well: without
quantitative genetic studies, we would know virtually nothing about the heritability
for most human traits. This is because association studies more often than not
generate conflicting or nonreplicable results and genotype associations that are
validly replicated are often of very small effect size. These problems are certainly
familiar in the case of PE: the first ever molecular genetic study [11] found an
association between the “long” allele of the serotonergic 5-HTTLPR polymorphism
and shorter IELT within a group of PE patients (however, no difference in allele
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frequencies between patients and controls), whereas two subsequent replication
studies [12, 13] found significant differences in IELT between patients and controls
(although the latter studies have been criticized for methodological fallacies; [14]).
In the latter two studies, however, the same allele was associated with increased
IELT. Another example is two studies regarding a dopamine transporter gene-linked
repeat polymorphism. In the first of these [ 15], individuals carrying two copies of the
ten-repeat allele were more likely to display symptoms of PE, whereas a replication
study conducted by Safarinejad [16] found instead that the nine-repeat allele was
more prevalent in PE patients than controls. In summary, no molecular genetic PE
study has been successfully replicated (and to my knowledge, there have been no
other published attempts to replicate a molecular genetic PE study). While this
difficulty to identify alleles that contribute to PE etiology—given the evident heri-
tability of the trait—is puzzling, failure to associate genetic variants with disease
phenotypes is in fact very common and not limited to PE research. Indeed, even for
traits that are highly heritable (some studies estimate the heritability of autism and
schizophrenia in the range of 70-90 % [1]), molecular genetic studies have mostly
failed to find any replicable, convincing evidence for any particular genetic variants
that contribute significantly to the etiology of psychiatric diseases [17]. There are
several plausible explanations for this: poorly defined phenotypes, ethnic stratifi-
cations and lack of correction for multiple testing are but a few of the factors that can
lead to false positives. Publication bias (reports demonstrating positive associations
having a greater likelihood of being published than negative reports) has also been
identified as a major contributor to these problems; indeed, there are entire journals
devoted to publication of negative results (e.g., Journal of Negative Results in
Biomedicine). Even if all aspects of a study are conducted appropriately, there are
still several factors that make life difficult for the molecular geneticist: for example,
polygenetic traits, one that PE almost certainly is, may require extraordinarily large
samples to detect significant genetic effects if the effect of each contributing allele is
very small. Gene-environment interactions (individuals responding differently to
environmental stimuli depending on their genotype) may mask the effects of a gene
if the environmental factor is not simultaneously modeled. Furthermore, it has been
suggested that sequencing of rare genetic variants may be necessary to identify
causal alleles for disease [18]. Nevertheless, this should not discourage any attempts
to locate genetic polymorphisms that are associated with PE—and this is by no
means impossible even using the tools that are available today—but it could be
somewhat more challenging than we would first have expected.
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Risks Factors in Premature 1 1
Ejaculation: The Relational Risk Factor

Stanley E. Althof

11.1 Introduction

Relational quality of life (QoL) is generally negatively impacted by premature
ejaculation (PE) [1]. These negative effects are experienced by men who are
single, men in committed relationships, and their partners. Depending on whether
the effected person is the partner, a single man, or a man in a committed rela-
tionship, the manner in which PE affects them is different.

This chapter will examine the relational impact of PE from my personal per-
spective as a sexual health clinician, as well as from the evidence-based literature.
PE research has primarily focused on the efficacy and safety of pharmaceutical
interventions or the efficacy of psychologically based interventions [2, 3]. The
psychosocial effects of the dysfunction have lagged behind efficacy/safety out-
come research.

11.2 The Impact on the Single Man

Imagine being a 27-year-old single male who has lifelong PE. You have been
involved in three serious relationships, all of which have ended badly. Your first
partner believed that in time sex would improve; unfortunately it only got
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worse. The relationship ended because she became involved with another man.
Your second relationship was to a woman who was far more sexually experienced
than you. She became increasingly angry that you wouldn’t, or couldn’t, do
anything to improve the quality of lovemaking. In fact, you were getting
increasingly anxious and avoided sexual contact with her. That relationship also
ended badly. The third relationship was with a woman who “was the love of your
life”. You deeply cared for each other but sex was never satisfying for either of
you. You thought she could accept your PE because you tried to please her in other
ways and because she seemed to love you in spite of the sexual issues. Over time
the inability to improve sexual life eroded the relationship and it too ended. Now,
you are reluctant to date again because you wish to avoid a repetition of those
previous failed relationships as well as the humiliation and embarrassment from
the sexual symptom. You feel hopeless that you will be able to either fix the
problem or find a partner who is accepting of your dysfunction. You have lost your
sexual self-confidence, are worried that women are talking about your sexual
dysfunction to their friends, and you find yourself distressed, anxious, and pre-
occupied with sexual performance.

Unfortunately, this scenario is typical of single men with lifelong PE. Symonds
et al. [4] conducted qualitative research with 28 men, ages 25-70, with self-
reported PE. Subjects were asked what impact the PE had on their self-image, sex
life, relationship with their partner, and everyday life. Avoidance of relationships
or reluctance to establish new relationships was described by over half of the
single men. Those men who were presently in a relationship characterized
themselves as distressed at not satisfying their partner. Others were worrying that
their partner would be unfaithful to them because of their PE. Additionally, the
majority of men (68 %) reported a decrease in sexual self-confidence.

Embarrassment regarding discussing PE was the primary reason for not con-
sulting a physician, cited by 67 % of respondents. Interestingly, almost half
thought no treatment existed (47 %).

Preoccupation with thoughts about controlling their orgasm, anxious anticipa-
tion of a possible failure, thoughts about embarrassment, and keeping their erec-
tion are part of the subjective experience of men with PE according to Hartmann,
Schedlowski, and Kruger [5]. In contrast, the authors found that men without
sexual dysfunction tended to focus on sexual arousal and sexual satisfaction rather
than negative thoughts.

11.3 What is Sex Like for Men and Women in Committed
Relationships?

Imagine you are a 38-year-old married male and father of two children. For your
entire sexual life you have struggled with ejaculating too quickly. You are married
for 12 years to a woman that you met in graduate school. You both share similar
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family and religious values and were especially close and affectionate at the
beginning of the relationship.

Ejaculation consistently occurs in approximately 30 s after penetration except
for the occasions where you have too much to drink. Initially you and your wife
enjoyed lingering in foreplay but you thought it was too exciting and contributed
to your rapid ejaculation. Also in the beginning of the relationship even if you
ejaculated quickly you could almost immediately make a second attempt at
intercourse with mildly extended ejaculation latency. Over the years you began to
avoid foreplay so as not to get too excited and the repeated episodes of intercourse
vanished. Intercourse became the “main event,” but even without foreplay you
still ejaculated quickly.

Your wife has been very patient and does not often raise her concerns about the
quality of your sexual life. Her sexual desire appears to have lessened; maybe
because of the demands of children and her job and maybe because sex offers her
very little satisfaction either in terms of intimacy or sexual pleasure.

You feel very badly about your PE. You try to control the timing of your
ejaculation but can’t seem to extend your latency. When you ejaculate you curse
under your breath, apologize to your wife, and roll over to your side of the bed
with your back toward her. She can’t tell whether you are angry or embarrassed.
She however, is angry at the abrupt cessation of physical intimacy. She would
prefer to be held, stroked, or cuddled. She doesn’t want to make you feel worse but
she is getting increasingly frustrated and angry -—more about the abrupt cessation
of intimacy and your constant apologies. She used to experience orgasm easily but
now is not even interested in one. Every once in a while she lets her anger out and
demands that you do something, anything, to resolve the problem. She is getting
older and tired of not having a good sexual relationship. She loves you but her
frustration and anger result in an increasing emotional distance.

You don’t know what to do. You have gone online and read about the anti-
depressant medications and stop/start techniques but don’t believe they will work
for you. You have lost your sexual self-confidence, the marriage seems less than it
was, you are preoccupied with sexual performance and very bothered by this not
getting better.

This scenario is typical for a committed couple who struggle with PE. The
emotional experience for the man and woman takes very different pathways. Ini-
tially the man is in denial that there is a problem. He may even blame the partner for
being too sexy or exciting. Slowly he becomes aware that he cannot control the
timing of his ejaculation and attempts to remedy the problem by limiting foreplay
and or trying to please his partner by hand or mouth stimulation. Sex becomes
something he tries to avoid so as not to be embarrassed, or humiliated. The man is
afraid to discuss the problem with his partner fearing accusations of selfishness. He
does not want to be the target of her anger, be demeaned, embarrassed or humili-
ated. He does not realize how he is limiting intimacy by not discussing the issue,
limiting sexual contact, and not engaging in fore- or after-play.
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Initially women are reluctant to raise the issue with the man for fear of hurting
his feelings or adding to his sense of inadequacy. They hope that their sexual
quality of life (SQoL) will improve and tend to collude with the man’s silence.
When they are brave or angry enough to raise the issue with their partner, he likely
limits discussion and may even blame her. Over time the women feel increasingly
angry and frustrated because she does not feel heard or believes that her partner is
too selfish to fix the problem. The women are dissatisfied with the decreased
emotional and sexual intimacy of the relationship, the repeated apologies with no
attempt to fix the problem, and the routinized, mechanical and poor quality sex.
Some women begin to feel contemptuous towards their partners. Ultimately they
may find themselves increasingly irritable and unhappy in the relationship.

11.4 Evidence-Based Data on Men with PE
and the Impact on the Relationship

In a review of 11 observational studies focused on men with PE and their partners,
the authors found a consistent association between PE and adverse psychosocial
and QoL consequences, including detrimental effects on the partner relationship
[1]. In one study, men with PE and their partners were compared to men without
PE and their partners [6]. The PE group of men and partners had lower levels of
sexual functioning, sexual satisfaction, higher levels of personal distress, and
greater interpersonal difficulty than men without PE and their partners. In addition,
men with PE rate their overall QoL lower than that of men without PE. The authors
concluded that PE places a significant psychological burden on men, their partners,
and the relationship.

Contrasting men with and without PE, Shabsigh and Perelman report that 55 %
of ‘normal’ (no erectile dysfunction (ED) or PE) subjects said that they were ‘very’
or ‘extremely’ satisfied with their QoL, while only 38 % of PE subjects felt the
same [7]. A similar pattern is apparent when individuals were asked whether
recent sexual activity was pleasurable. Seventy-eight percent of ‘normal’ subjects
stated that recent sexual experiences were ‘very’ or ‘extremely’ pleasurable while
only 54 % of PE subjects felt the same.

McCabe et al. in studying male and female sexual dysfunction reported that the
“greatest deficits in QoL were experienced by men with PE” [8]. Employing
validated scales to assess different aspects of intimacy (emotional, social, sexual,
recreational, and intellectual) and satisfaction, she found that PE men score lower
than non-PE men. Similarly, Porst et al. asked men to respond to two questions: (1)
climaxing too soon causes me to lose confidence in my sexual abilities and (2)
climaxing too soon makes me less confident even outside the bedroom [9]. Fifty
percent of men with PE agreed ‘completely’ or ‘somewhat’ that climaxing too
soon make them less confident outside the bedroom compared to 25 % of men
without PE. Similarly, 22 % of men with PE vs. 10 % of non-PE men agreed
completely or somewhat that they felt less confident outside the bedroom. These



11 Risks Factors in Premature Ejaculation: The Relational Risk Factor 137

studies highlight that the negative impact of PE extends beyond the bedroom into
the lives of couples who struggle with this problem.

PE men consistently acknowledge substantially greater levels of distress than
non-PE men. Extreme or quite a bit of distress was reported by PE vs. 4 % of men
with PE compared to a non-PE group. Similarly, 44 % of the partners of men with
PE vs. 3 % of partners of non-PE men report being distressed [10].

PE also affects the manner in which men think of themselves. Comparing PE
and non-PE men on the validated Self Esteem and Relationship Scale for Men
(SEAR) questionnaire demonstrated that PE men scored lower in self-esteem, self-
confidence, and relationship satisfaction than non-PE men [6]. Bancroft notes that
“our ability to feel safe and comfortable when relating to a sexual partner is
lessened if we are feeling bad about ourselves [11].”

11.5 Research on Partners of Men with PE

Research on partners of men with sexual dysfunction has focused on the female
partners of men with ED [12]; the research on partners of men with PE has lagged
behind. One study utilizing a chart review methodology found a high occurrence
of sexual dysfunction in the female partners of men with PE [13]. Twenty-two
percent of women presenting with sexual desire disorder, 29 % of women
acknowledging arousal lubrication problems, 43 % of women with anorgasmia,
and 48 % of women not enjoying sex had partners with PE. Treating PE by giving
men clomipramine resulted not only in an extended ejaculatory latency time but
also improved sexual satisfaction in both partners and coital orgasm attainment in
the woman [14].

Hobbs et al. studied the partners of men with and without PE. They adminis-
tered the Abbreviated Sexual Function Questionnaire (ASFQ), PE Partners Sexual
Inventory, Sexual Quality of Life Female Version (SQoL-F), and the Sexual
Relationship Scale (SRS) to 138 women partners of men with PE and 89 women
whose partners did not have PE [15]. Seventy eight percent of the PE partners had
at least one sexual dysfunction compared to 42 % of the non-PE partners. Fifty
five percent of the PE partners reported problems with arousal-sensation while
52 % reported problem with orgasm. PE partners scored significantly lower than
the controls on all measures indicating that they had a poorer SQoL, sexual
relationship with their partners, less sexual satisfaction and, experienced more
problems with desire, arousal, and orgasm than the controls did. When asked if
they had a sexual problem of their own, 30 % of the PE partners answered “yes”
compared to 15 % of the non-PE partners.

While this data is interesting and suggestive of the negative impact of PE on the
female partners’ sexual function, the results of the PE partner group it is not clear
if the results are solely due to the man’s PE. Female sexual dysfunction is often
multifactorial in etiology and more study is required before a clear cause-and -
effect link is firmly established.
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Reporting on a series of eight patients, Levine sets forth the hypothesis that in
some cases the etiology of PE may result from hidden female sexual difficulties
[16]. He describes cases where the women aggressively berate the men for their
rapid ejaculation but initially hide their own problems with arousal or orgasm. The
PE becomes the focus of therapy rather than focusing on the reciprocal sexual
problems of both partners. The author believes that these women fail to provide the
man with a patient nondestructive incentive to develop control and employ the
defense of displacement to defend against recognition of their own sexual anxi-
eties. Classical psychoanalytic writing also describes cases of PE where the basic
pathogenesis is the man’s lack of love for the partner or his intense moral conflict
about the relationship [17].

While these psychodynamic speculations are intriguing and may accurately
describe the dynamics in some couple’s relationships, they likely do not charac-
terize the majority of men or women partners who struggle with PE. More rela-
tional data needs to be collected, analyzed, and confirmed in independent samples.

Graziottin and Althof describe how female partners of men with ED differ from
the female partners of men with PE [18]. Women whose partners have ED tend to
primarily blame themselves whereas women partners of men with PE tend to blame
the men. Specifically, the authors describe women partners of men with ED as
thinking that there is something wrong with them, maybe they are not attractive
enough, or sexy enough, or wondering if he is off having an affair with another
woman. In contrast, the women whose partners had PE thought what is wrong with
him-why can’t he control himself, why does he let me down every time and why
doesn’t he care for me. Both ED and PE may cause problems for the women both in
their sexual functioning, perceptions of “blame”, and the quality of the relationship.

11.6 Conclusion

The negative impact of PE extends beyond the bedroom to affect the man’s sense
of himself, his partner’s sexual and emotional life, and their relationship. It is
important for clinicians to be aware how PE affects men who are single, those in
committed relationships, and their partners. Only then can an effective treatment
plan be designed to address the unique concerns of the man and his partner. In
addition to treating the sexual symptom, the clinician should consider helping the
couple with constructive communication skills and suggestions to improve sexual
and nonsexual intimacy.
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12.1 Introduction

Ejaculation, an important step of the male sexual response, is essential for coital
reproduction. Although it is well established that all the aspects of male repro-
duction are hormonally regulated [1], endocrine control of the ejaculatory process
and its intravaginal ejaculatory latency time (IELT) is still in its infancy. It has
recently been proposed that gonadal, thyroid and pituitary hormones (oxytocin
(OT) and prolactin) control, at various levels, the ejaculatory process and its
overall latency time, however, only a few clinical studies are currently available
([2-10], see for review [11-14]).

Ejaculation is defined as the expulsion of seminal fluid from the meatus of the
urethra and consists of three separate phases: emission, ejection, and orgasm. In
this chapter the endocrine control of emission and ejaculation will be treated
separately, as much as it is possible to do so.
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12.2 Endocrine Control of the Emission

In humans, the emission phase begins as an integrated and time-coordinated
activation of both parasympathetic and sympathetic nerves; the former regulates
the secretion of seminal fluid from the epithelial cells of the accessory sex glands,
and the latter (T10-L2) induces a strong contractility of the proximal seminal
ducts (epididymis and vas deferens) and a rapid and effective transport of sper-
matozoa towards more distal regions. Later on, the activity of adrenergic neurons,
originating in the pelvic plexus, also induces contractions of seminal vesicles and
the prostate, with expulsion of sperm and seminal fluid into the posterior urethra,
which is concomitant to bladder neck closure. In response to the posterior urethra
filling, the urethra-muscular reflex takes place, accompanied by the feeling of an
ejaculatory “inevitability”. Ejection is mediated by somatic nerves (the perineal
nerve, a division of the pudendal nerve) that originate in the conus midollaris
(S52-S4 segments) of the sacral spinal cord and involves clonic contractions of the
bulbocavernosus (BC), ischiocavernosus, and other pelvic floor muscles, together
with relaxation of the external urinary sphincter. Activation of the pudendal nerve
stimulates the forceful contractions of this muscle network, expelling the seminal
fluid out through the urethra. The sperm ejection may or may not be associated
with an experience of a shortly forthcoming orgasm.

An increase in epididymal contractile activity characterizes therefore the first
step of the emission phase during ejaculation. It is mediated not only by neuronal
but also by an array of non-neuronal locally derived factors and hormones.

12.2.1 Oxytocin

Oxytocin is a nonapeptide synthesized in the supraoptic (SON) and paraventricular
nuclei (PVN) of the hypothalamus and contained in and released by the posterior
pituitary. It was originally characterized as a hormone with noteworthy functions
in female reproduction, facilitating uterine contraction during parturition and milk
ejection during lactation (see for review [15]). OT neurons are equally present in
the PVN and SON of the hypothalamus of both females and males without any
sexual dimorphism [16]. However, a clear role for OT is recognized only in the
female: it is considered, in fact, the most readily available agent that mediates milk
ejection reflex and uterus contractility [17, 18].

Physiological effects of OT in the male have been a matter of intense debate for
a long time. Debackere and colleagues in the 1960s [19] first postulated that OT
could be released in the male circulatory system during sexual activity. In fact,
using a cross-circulation technique, they found that manual stimulation, per rec-
tum, of seminal vesicles prompted a milk-ejection response in the female partner.
Further studies demonstrated that a surge of OT happens during male sexual
activity, peaking during [20-23] or soon after orgasm and detumescence [24, 25].
Kruger et al. [26], in a study conducted in men for about 40 min around the time of
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sexual stimulation and orgasm, found an increase in plasma OT levels immediately
after orgasm, followed by a rapid decline to baseline levels within 10 min. The OT
increase in men during orgasm has been reported to vary considerably (between
20 % and 360 %). This evidence in humans matches data from many other species
[27-30]. A specific role for OT in regulating male genital tract motility was
hypothesized, because pharmacological administration of OT increases the number
of ejaculated spermatozoa in different animal species (see for refs [15, 31]),
including humans [32], stimulating in-vivo [33, 34] and in-vitro [31-33, 35]
epididymal motility. Maggi was the first to identify and characterize specific OTR
in the pig male genital tract [36]; OTR was highly expressed in epididymis and
tunica albuginea with a lower abundance in vas deferens [37] and seminal vesicles
[36]. The presence of specific receptors for OT in epididymis was later confirmed
in several other animal species including monkeys [38, 39], rabbits [32, 40], bulls
[41], sheep [42] and humans [32, 39]. In the epididymis of several animal species,
including humans, OTR is localized in both the epithelial and muscular layers
[32, 38-42]. However, OTR seems to be predominantly concentrated in the
muscular compartment of the epididymal cauda, where the smooth muscle cells
are organized in three thick layers [32, 39]. Conversely, OT is abundant in the
epithelial cells of the epididymal caput [32]. Interestingly, our group has dem-
onstrated that the epithelial cells of the epididymis produce and secrete both OT
and ET-1 [32, 43-45]. In particular, in rabbit epididymal epithelial cell cultures,
we demonstrated that OTR mediated a sustained release of another potent con-
tractile factor for the epididymal muscular wall: ET-1 [38]. ET-1 was originally
characterized as an endothelium-derived constrictor factor, which is synthesized
through the cleavage of a bigger precursor (big-ET) by a specific ET-1 converting
peptidase (ECE-1) and acts through two distinct receptor subtypes: ETA and ETB.
Both ET-1 and ECE-1 are localized in the basal epididymal epithelial cells, facing
the smooth muscle layers, where ETA receptors are expressed and mediate con-
tractility [38, 43, 45]. In human [43] and rabbit [45] epididymis, ETA receptors are
present not only in the smooth muscle but also in the epithelial cells. Interestingly,
rabbit and human epididymal epithelial cells are immuno-positive for OT, and
release OT under ET-1 stimulation [45]. The presence of neurophysin 1, an OT
synthesis-associated protein, and elevated concentration of OT mRNA indicated
that human epididymis produces its own OT, along with ET-1 [45]. Mutual, feed-
forward interactions between these contractile agents are assumed to support the
autonomous peristaltic movements of the epididymis that favor sperm progression
throughout the duct. Studdard et al. [46] studied the effects of various concen-
trations of OT on the frequency and extent of contractions of the caput epididymis
and on the resting tone of the epididymis as measured by a change in the resting
diameter of the epididymis in the rat. By using videomicrography, they observed
that contractions in the caput epididymis are peristaltic in nature and always
progress in one direction from the caput to the cauda. Movement of the luminal
contents was bidirectional, but the net effect was always towards the distal end
[46]. OT (10 and 100 pg) significantly increased both fluid output and the number
of spermatozoa in the luminal fluid of the cauda epididymis within 10 min of
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treatment, and the effect was dose dependent [47]. Treatment with an OT
antagonist significantly reduced the fluid output and spermatozoal numbers whilst
pretreatment with the same antagonist inhibited the stimulatory effects of OT
indicating that OT acts on epididymal contractility through its own receptor [47].
This stimulatory effect suggests that OT affects epididymal contractility directly
leading to a significant increase in the transport of spermatozoa into the vas
deferens and the ejaculate.

We hypothesized that the clear-cut surge of OT plasma level which has been
described during male sexual orgasm might have the double physiological sig-
nificance of promoting semen emission during ejaculation and favoring penile
detumescence [48].

Several studies in experimental animals indicate that the systemic release of OT
at ejaculation might be accompanied by a central, extra-hypothalamic release of
OT by PVN, which, in turn, has an effect on sexual behavior. OT neurons in fact
project to several extra-hypothalamic areas within the central nervous system and
the spinal cord [49]. In the rat, OT concentration increases in the cerebrospinal
fluid 5 min after ejaculation by a factor of three, returning at the basal level after
20 min [50]. Infused into the cerebral ventricle of male rats free to copulate with a
receptive female, OT facilitates ejaculatory behavior by shortening ejaculation
latency and post-ejaculatory refractory period [51]. Administered via intracere-
broventricular (i.c.v.) route, OT was also found to significantly increase latencies
of mount and intromission [29]. A selective OTR antagonist delivered via i.c.v.
route to sexually vigorous male rats was reported to inhibit sexual behavior,
including ejaculation, and to reverse the pro-sexual effects of the nonselective
dopamine-receptor agonist, apomorphine [52]. In an experimental rat model of PE,
it has been found that in rapid ejaculators more OT-containing neurons were
activated (as revealed by Fos immunoreactivity) in the SON [53]. Selective lesions
of the parvocellular neurons in the PVN, which reduced the number of OT-
immunoreactive fibers in the lumbosacral spinal cord and abolished the ejacula-
tion-induced increase of OT levels in the cerebrospinal fluid, prolong mount and
intromission latencies and reduce the post-ejaculatory interval [50].

The spinal nucleus of the bulbocavernosus (SNB) is a sexually dimorphic motor
nucleus in the lower lumbar spinal cord that innervates the striated BC muscle.
This muscle, and its associated levator ani, robustly participate in the ejaculatory
reflex, are androgen-dependent and receive spinal oxytocinergic projection from
PVN [54]. OT-immunoreactive fibers were reduced in the lower lumbar spinal
cord (L5-L6) following N-methyl-p-aspartic acid lesions in the PVN. This
reduction was associated with a significant decrease in seminal emission at the
time of ejaculation, but mount, intromission and ejaculatory latencies were unaf-
fected [55].

The effect of different doses of a peptide OT antagonist (CH,)3, Tyr(Me)z,
Orns—oxytocin was recently studied in anesthetized male rats [56]. Seminal vesicle
pressure (SVP) and bulbospongiosus muscle (BS) electromyograms were recorded
as physiological markers of emission and expulsion phases of ejaculation
respectively and intracavernosal pressure (ICP) was monitored as a physiological
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marker of erection. The dopamine Dj receptor-preferring agonist, 7-hydroxy-
2-(di-N-propylamino) tetralin (7-OH-DPAT) was injected i.c.v. to induce ejacu-
lation, which was successful in 63 % of the experiments. Intravenous injection of
the OT antagonist did not impair 7-OH-DPAT-induced SVP and ICP responses
while BS burst frequency was diminished (p < 0.05). When delivered i.c.v., the
OT antagonist dose-dependently inhibited occurrence of 7-OH-DPAT-induced
sexual responses, including number of ejaculations, latency time, SVP and BS
responses and latencies. When delivered intrathecally (i.t.) at the level of the sixth
lumbar (L6) segment, but not the 13th thoracic (T13) segment, the OT antagonist
reduced the duration of BS responses and the occurrence of ejaculation without
impairing ICP responses [56]. The authors concluded that brain OT receptors
mediate male sexual responses elicited by i.c.v. 7-OH-DPAT in anesthetized rats,
whereas L6 spinal OT receptors only impair the occurrence of ejaculation.
Peripheral OT receptors are marginally involved in 7-OH-DPAT-induced sexual
responses [56].

From all the aforementioned studies it can be concluded that OT is actively
involved in regulating orgasm and ejaculation via peripheral (see for review [48]),
central or even spinal mechanisms (see for review [57]). However, in a double-
blind, placebo-controlled study, a specific effect of intranasal OT on appetitive,
consummatory and refractory sexual behavior was not found [58], even though an
anecdotal report indicates that intranasal OT can facilitate orgasm in an otherwise
anorgasmic male [59]. It is interesting to note that also in the Burri’s study when
subjects were asked about the subjective perception of whether OT or placebo had
been applied in the experimental session, eight out of ten participants who received
OT named the correct group due to increased sexual arousability [59]. The poor
crossing of the peptide OT of the blood-brain barrier and its short half-life might
justify the negative results of Burri et al. [59].

12.2.2 Estrogens

An important estrogenic modulation of epididymal function can be envisaged
since estrogen level is high in the rete testis fluid [60]. Indeed a P450 aromatase
(P450Ar) activity, which is involved in the irreversible transformation of andro-
gens into estrogen, has been demonstrated to be diffusely localized both in the
testis of several animal species [61] and the rabbit [40], monkey [62], rat [63], and
human [64] epididymis. Epididymis not only synthesizes, but also responds to
estrogens; in fact, both isoforms (« and f) of estrogen receptors (ER) have been
characterized in the epididymis of several animal species [61], including in the
rabbit [40]. However, conflicting data on the immunolocalization of ER« and ERf§
in the epididymis are present in the literature, mainly because of the diversity of
the immunohistochemical procedures (see for review [60]). Recently, an accurate
study revealed that both ERo and ERf are abundantly localized in the peritubular
smooth muscle compartment of the epididymal cauda, while they are diffusely
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distributed in the epithelial cells of the epididymal corpus in the mouse [65]. This
regional localization of ERs, probably accounts for the two main functions
hypothesized for estrogens in the epididymis: (1) regulation of luminal fluid re-
absorption and sperm concentration, typical of the proximal regions, most prob-
ably mediated by ERs present in the epithelium of epididymal caput; (2) regulation
of epididymal contractility, typical of distal regions, most probably mediated by
the ERs localized in the thick muscular compartment of epididymal cauda.

The estrogenic regulation of fluid re-absorption and sperm concentration has
been well-reviewed elsewhere [66]. For many years it has been known that
estrogens increase epididymal motility and sperm transport through the epididymis
in the mouse [67]. More recently, estradiol has been demonstrated to up-regulate
the epididymal sensitivity to OT and ET-1 by using two distinct animal models of
estrogen deprivation: (a) inducing a hypogonadotropic hypogonadism by the
administration in the adult male rabbit of a long-acting gonadotrophin releasing
hormone, GnRH, agonist and (b) inducing a blocking of aromatase activity, by
treating the adult male rabbit with letrozole.

In the rabbit experimental model of hypogonadotropic hypogonadism the in-
vitro epididymal contractile response to OT [40] as well as to ET-1 [45], was
almost abolished. Interestingly, estradiol valerate, but not testosterone enanthate,
supplementation fully restored the hypogonadism-induced epididymal hypore-
sponsiveness both to OT [40] and to ET-1 [45]. Interestingly, the reduced OT
responsiveness of epididymis in hypogonadal rabbits was also restored by
tamoxifen [40], a selective estrogen receptor modulator (SERM), which acts as an
estrogen agonist in the epididymis [68].

Tamoxifen citrate was introduced three decades ago as an empiric treatment for
idiopathic oligospermia [69] and it has been recently proposed by a World Health
Organization working committee as the first line of treatment for idiopathic oli-
gospermia [70]. Along with its supposed central effect in stimulating gonadotro-
phin release, tamoxifen also may act at peripheral levels, stimulating epididymal
sensitivity to OT, thus promoting the contractile paracrine loop between OT and
ET-1 [32, 40, 45]. This hypothesis supports the beneficial effect of tamoxifen in
normogonadotropic idiopathic oligospermia [71].

In intact rabbits, blocking endogenous estrogen synthesis by letrozole, an
inhibitor of P450Ar, substantially reduced ET-1- [45] and OT-induced [42]
epididymal contractility up to hypogonadal levels, suggesting a physiological role
for endogenous estrogens in epididymal contractility. In several animal tissues,
including the uterus [72—75], cervix [76], hypothalamus [77], kidney [78], and also
the epididymis [40], OTR gene and protein expression are positively regulated by
estrogens, through a still unidentified mechanism [79]. In fact, although in the
mouse the OTR gene promoter contains a classical estrogen responsive element
(ERE), in other animal species, including humans, only a nonfunctional half-
palindromic ERE sequence has been detected [80].

Recent data demonstrated that estrogens could positively regulate both ET-
1- and OT-mediated contractility also by activating their common downstream
effector: the calcium-sensitizing RhoA/Rho-kinase system [35]. In fact in ET-1
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pre-contracted epididymal strips from hypogonadal rabbits, obtained with a single
administration of a long-acting GnRH analog as previously described [35, 45], the
relaxant effect of a specific Rho-kinase inhibitor Y27632 was completely abol-
ished [35]. Estradiol valerate, but not testosterone enanthate, supplementation in
hypogonadal animals was able to completely restore Y27632 sensitivity in
epididymal strips, indicating that the RhoA/Rho-kinase calcium-sensitizing path-
way is under positive estrogenic control. Accordingly, blocking aromatase activity,
by treating intact rabbits with letrozole as previously described [40], we observed
that the epididymal responsiveness to Y27632 was abolished. Moreover, we found
that both Rho-kinase gene and protein expression are induced by estradiol in
epididymis [35].

Overall, these studies support the hypothesis that epididymis is a male target for
estrogens which regulate epididymal motility tuning up contractile hormones and
local peptide responsiveness by increasing RhoA/Rho-kinase signalling and
therefore calcium sensitivity.

12.3 Endocrine Control of Ejaculation
12.3.1 Testosterone

Testosterone plays a crucial role in male sexual response acting both at the central
and peripheral level (see for review [81]). In particular, T is a clear determinant of
motivation to seek sexual contact and several studies in hypogonadal men dem-
onstrated an unequivocal role for T substitution in restoring sexual desire, spon-
taneous sexual thoughts, and attractiveness to erotic stimuli [81]. In addition,
androgens act also at the penile level regulating the formation and degradation of
cyclic guanosine monophosphate (cGMP), the main determinant of penile erec-
tion. In fact, both nitric oxide (NO) synthase activity and type-5 phosphodiesterase
(PDES) expression and activity are T dependent ([82], see for review [81]). A T
dependency of PDES expression and activity also has been demonstrated in other
portions of the male genital tract (MGT) such as vas deferens, a critical effector for
semen emission and ejaculation [83].

Low T levels and the presence of hypogonadal symptoms are associated with an
overall lower propensity to ejaculate ([3, 4, 9]; see also Fig. 12.1). Testosterone
might have both a central and peripheral action on the ejaculatory process.
Androgens profoundly influence male sexual behavior, acting on several areas
within the central and peripheral nervous system, most of them related to the
ejaculatory reflex. Androgen receptors are expressed in the medial preoptic area,
the bed nucleus of the stria terminalis, the median amygdala, and the posterior
thalamus; all regions deeply involved in the supraspinal control of ejaculation (see
for review [84]). Even at the spinal-cord level, crucial nuclei controlling ejacu-
lation, such as the spinal nucleus of the bulbocavernosus (SNB), are androgen-
dependent [85]. Circulating androgens, in adult rats, can profoundly alter the
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Fig. 12.1 Testosterone (a), TSH (b) and PRL (c) levels as a function of ejaculatory difficulties.
In particular, 0 = severe premature ejaculation (PE), 1 = moderate PE, 2 = mild PE, 3 = no
ejaculatory difficulties, 4 = mild delayed ejaculation (DE), 5 = moderate DE, 6 = severe DE
and 7 = anejaculation. From 0 (severe PE) to 7 (anejaculation). Data are derived from a
consecutive series of 3,202 unselected patients attending our unit seeking medical care for sexual
dysfunction

expression of gastrin-releasing peptide in the lower spinal cord [86] that, by
innervating the SNB, mediates the ejaculatory reflex [87]. Interestingly, bulbo-
cavernosus muscles, like other muscles of the pelvic floor involved in the ejacu-
latory ejection of the seminal bolus (ischiocavernosus and levator ani muscle), is
specifically androgen-dependent. In fact, hypertrophic action on the levator ani is a
good predictor of effective anabolic androgens [88]. Testosterone can also posi-
tively affect the emission phase of the ejaculatory reflex. The integrated system
NO-PDES, one of the most important factors involved in the contractility of the
male genital tract (MGT) is under T control. In an experimental model of hypo-
gonadotropic hypogonadism, we found that in vas deferens of T-deficient rabbits
c¢GMP degradation was reduced and PDES less expressed and biologically active
[83]. T administration completely reverted these alterations [83]. Hence, it is
possible that hypogonadism-associated DE is a result of an increased inhibitory
nitrergic tone on smooth muscle cells of MGT. Testosterone can be aromatized by
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cytochrome P450 aromatase to an active estrogen, 17f-estradiol, and the aroma-
tase enzyme is widely expressed in MGT, in particular in epididymis [48]. In
epididymis, testosterone, but more efficiently its metabolite estradiol, can revert
hypogonadism-induced down-regulation of the RhoA/ROCK pathway (a calcium-
sensitizing pathway) and restore contractility [35]. Hence, in our view, low
testosterone should be suspected and analyzed in all subjects with delayed ejac-
ulation. To better increase the strength of this recommendation, interventional
studies showing that treating hypogonadism ameliorates ejaculatory difficulties are
currently being performed.

12.3.2 Thyroid Hormones

Associations between DE and PE and hypo- [10] and hyperthyroidism [2, 6, 10],
respectively, have been extensively documented, even in animal models [7, 8].
L-Thyroxin-induced hyperthyroidism in rats leads to enhanced seminal vesicle
contraction frequency and BS muscle contractile activity, suggesting that hyper-
thyroidism affects both the emission and expulsion phases of the ejaculation
process. In that study, after a 28-day washout period (to determine spontaneous
recovery from hyperthyroidism) all the previously described alterations were
reversed [8]. Similar results have been obtained by several clinical studies
(Fig. 12.1). In a consecutive series of 755 men presenting with SD, a two-fold
greater prevalence of hyperthyroidism was evident among the men with PE [2].
Carani et al. [10] in a small multicenter, prospective study demonstrated that 50 %
of hyperthyroid patients have PE, a prevalence that was substantially reduced
(15 %) by treating the underlying disease, with a consequent doubling of ejacu-
latory latency. Cihan and coworkers [6] studied the prevalence and characteristics
of premature ejaculation (PE) in a single-center prospective study in a small
Turkish population of hyperthyroid subjects (n = 43; 40 % with Graves-Basedow
disease, the rest of the sample with toxic nodules). PE was defined according to the
Diagnostic and Statistical Manual of Mental Disorders, (4th Edn. Revision) cri-
teria along with patient-reported outcome and stopwatch measurement of intrav-
aginal ejaculation latency time (IELT; PE: IELT of <1 min). PE was observed in
31 (72 %) hyperthyroid subjects. There was a positive correlation between
thyroid-stimulating hormone (TSH) and IELT. After 2 months of high-dose
medical therapy, subjects were enrolled in continuing medical therapy (n = 10) or
had definitive treatment with surgery (n = 7) or radioactive iodine (n = 7).
Achieving euthyroidism at follow-up (24 patients), regardless of therapeutic
intervention, increased mean IELT by a factor of two in the total population or by
a factor of three in the PE population. Beck anxiety scores and international index
of erectile function also significantly improved in the euthyroid state. The authors
concluded that hyperthyroidism should be considered a novel and reversible eti-
ological risk factor for PE. However, it should be recognized that Waldinger et al.
[89] did not find any association between TSH levels and IELT in a cohort of
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Dutch subjects with lifelong PE, without erectile dysfunction. Since thyroid dis-
eases represent a risk factor for ED [10], it cannot be excluded that our population
was abundant in thyroid diseases, explaining, at least partially, this difference.
Overall, the majority of studies suggest a direct role for thyroid hormones in
decreasing ejaculation latency that is independent from hyperthyroidism-induced
anxiety. Furthermore, Carani et al. [10] showed that medical treatment of the
opposite state, hypothyroidism, resulted in a two-fold decrease in ejaculatory
latency and a reduction in delayed ejaculation. Hence, the view that thyroid hor-
mones regulate not only the ankle reflex but also the ejaculatory reflex is con-
sistently emerging. Accordingly, in a recent study [9], after excluding subjects
with low TSH due to pituitary diseases, we found that TSH levels were positively
related to reported ejaculatory latencies. Because TSH levels are tightly related, by
a negative feedback, to thyroid function, it can be assumed that thyroid hormones
negatively affect ejaculatory latency (Fig. 12.1). Since hyperthyroidism, even in its
subclinical form, is associated with 41 % increase in all-cause mortality, especially
in men [90], and hyperthyroidism-associated PE is a treatable condition, clinical
screening with eventual laboratory confirmation for thyroid diseases in men with
ejaculatory dysfunction is strongly advised.

12.3.3 Prolactin

Human prolactin (PRL) is a non-glycosylated protein, which contains a simple
polypeptide chain of 198 aminoacids. Circulating forms of prolactin include,
besides the usually predominant monomer, high-molecular forms, such as mac-
roprolactin (>100 kDa), a biologically inactive complex of PRL and IgG [91, 92].
In women, the main biological function of PRL is to control breast development
and lactation, while the role of PRL in men is unclear. Gene deletion of PRL, or of
its receptor (PRLR), does not alter male reproductive fitness [93-95], although
PRLRs are expressed in the male brain, testis, and accessory glands [93] and even
in the penis [96]. Hence, up to now, the physiological effect of PRL on male
reproductive fitness is unknown. Conversely, the association between PRL path-
ological elevation and derangements in both reproductive and sexual behavior is
well defined [97-99]. A wealth of data demonstrate a marked inhibitory effect of
hyperprolactinemia on sexual desire [97, 99-101], most probably acting on
hypothalamic GnRH (and therefore on T production) and/or dopamine production
and turnover. Several studies have shown that PRL increases following male
orgasm ([26, 102, 103], see for review [104]), hypothesizing a negative feedback
control of this PRL surge on sexual motivation, contributing, therefore, to the post-
orgasmic refractory period. However, it is noteworthy that the post-orgasmic rise
in PRL is relatively modest and similar in men and women, which are less prone to
post-orgasmic refractoriness and satiety. In addition, PRL increases during other
emotionally stressful or disturbing conditions (including venipuncture) or
following stimulation of the nipple or areola [105]. The prevalence of mild
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hyperprolactinemia (PRL > 420 mU/1 or 20 ng/ml) in male subjects with sexual
dysfunction is quite variable, ranging from more than 13 % [106] to less than 2 %
[97]. In these subjects, severe hyperprolactinemia (SHPRL, PRL > 735 mU/1 or
35 ng/ml) is a relatively rare event (less than 1 %; [97, 99]). Milder forms of
hyperprolactinemia do not play a significant role in the pathogenesis of male
sexual dysfunction [97, 99], while severe hyperprolactinemia has a negative
impact on sexual function, impairing sexual desire as well as erectile function, and
testosterone production [97-101].

PRL secretion from the pituitary is influenced negatively by hypothalamic
dopaminergic neurons and positively by central serotonergic pathways. A low PRL
response to a serotonergic challenge, which could be considered a mirror of a
blunted central serotonergic function [107, 108], is associated with carotid artery
thickening, suggesting that individual differences in central serotonergic respon-
sivity are inversely related to preclinical vascular disease [109]. We previously
demonstrated that even basal PRL determination could be used as a marker of
blunted central serotonergic function [5]. In the brain, serotonin modulates
neuronal activity and is actively involved in mediating many cognitive functions
and behaviors, including eating and locomotion. Different abnormalities in sero-
tonin function have been detected in patients with anxious symptoms and disorders
[110], and the serotonin system is a primary target for drugs used in the treatment
of these conditions [10]. The classical view that anxiety is secondary to excessive
serotonin activity has been challenged by more sophisticated models, which place
less emphasis on global levels, but consider different serotonergic neural circuitry
and receptors, mediating different aspects of anxiety [111]. In particular, the dis-
covery of genetic variation in a crucial regulatory molecule within the serotonin
system, the serotonin transporter, and its influence on emotional traits [112] pro-
vided a new foundation for understanding the neurobiological and genetic basis of
emotional regulation and anxiety disorders [113].

We originally reported that hypoprolactinemia (i.e., prolactin levels in the
lowest quartile) is associated to men with sexual dysfunction with peculiar
psychobiological features, including a higher prevalence of MetS and arteriogenic
ED, as well as anxiety symptoms and PE. According to the Waldinger’ s neuro-
biological hypothesis, a disturbance in the central serotonin pathway (serotonin-2C
receptor hyposensitivity and/or serotonin-1A receptor hypersensitivity; [114]) has
been advocated—but never demonstrated in humans—as a possible cause of
lifelong PE. In experimental animal models, the serotonergic system acts, at the
hypothalamic level, as a suppressor of the ejaculatory reflex [114]. Accordingly,
both selective serotonin reuptake inhibitors (SSRIs) and serotonin agonists
determine the extension of ejaculatory latency [114]. Our data provide the first
clinical finding apparently in keeping with the Waldinger’s hypothesis. In our
cohort of patients, the relatively low prolactin levels were in fact associated with a
higher risk of PE, even after adjustment for confounders. However, no differences
were observed when lifelong or acquired PE were considered. Hence, it could be
speculated that even secondary causes of PE would act mainly influencing the
brain serotonergic system [2—6]. On the other hand, this may be true also for
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lifelong PE: it can, in fact, be speculated that the serotonergic central changes,
mirrored by low prolactin levels both in lifelong and acquired PE, are a
consequence, and not a cause, of the absence of ejaculatory control. In fact, many
psychological disturbances (such as stress and frustration for chronic or acquired
inability to enjoy sex) are capable of provoking a neuroendocrine imbalance.
Furthermore, the effectiveness of serotonergic antidepressants has been demon-
strated in both lifelong and acquired PE. The ejaculation-delaying effects of some
long-acting or specifically designed short-acting SSRIs are currently used thera-
peutically to treat PE [11-14]. Our results cannot clarify the cause-effect rela-
tionship between serotonergic imbalance and PE, but they demonstrate that lower
levels of PRL characterize patients with PE with respect to others with different
sexual dysfunctions. We recently found that PRL levels are positively correlated to
the reported ejaculatory latency (starting with severe PE ante portas and ending
with anejaculation), after excluding from the analysis subjects with pathological
hyperprolactinemia (PRL > 735 mU/l or 35 ng/ml) and adjusting for SSRI use
([9], see also Fig. 12.1). Interestingly, in this study, the MHQ-A score, which is an
index of symptoms of free-floating anxiety, decreased across PRL quartiles. These
data suggest that low PRL levels should be considered in the evaluation of subjects
with sexual dysfunction, since it can give insights into ejaculatory behavior and
might reflect central serotoninergic tone.

12.4 Conclusions

We recently confirmed experimentally [9] the view that PE and DE could be
considered two ends of a single continuum, spanning from severe PE to extreme
DE [114]. We, in fact, demonstrated that the endocrine milieu (testosterone, TSH,
and PRL) influences the ejaculatory process, by affecting its overall latency. In a
population of more than 2,000 subjects complaining of sexual dysfunction, when
all hormonal parameters (testosterone, TSH, and PRL) were introduced in the
same mathematical model, we found that, after adjusting for age, XMHQ (an index
of general psychopathology) and use of SSRIs, they were independently associated
with ejaculatory problems [9] which is tantamount to say that they significantly
and independently contribute to reported IELT variation. Hence, although endo-
crine regulation of the ejaculatory reflex is still in its infancy, recent data indicate
that it is growing rapidly, shedding light on frequently occurring and seldom-
studied conditions such as ejaculatory disturbances. Endocrine therapies are
widely available and very effective in treating the cognate underlying conditions. It
is possible that endocrine therapy of ejaculatory disorders, whenever indicated, not
only ameliorates sexual life but also the overall health of our patients, as could be
the case for thyroid or testis disorders.
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Risk Factors in Premature Ejaculation: 1 3
The Urological Risk Factor

Aaron G. Boonjindasup, Ege Can Serefoglu
and Wayne J. G. Hellstrom

13.1 Introduction

Premature ejaculation (PE) is accepted as the most common form of male sexual
dysfunction and a major source of male sexual distress [1]. Based on various
definitions, the prevalence of PE complaints can range from 20 to 40 % among
sexually active men [1-3] and PE is a more common sexual problem than erectile
dysfunction (ED) among males younger than 50 [3, 4]. In spite of these high
prevalence rates, there is still a paucity of evidence-based research on PE.
Although the International Society of Sexual Medicine (ISSM) recently introduced
an evidence-based definition for lifelong PE [5], the published objective data was
found to be insufficient to develop such a definition for acquired PE, which occurs
at some point in a man’s life due to an underlying organic or psychological cause
[6, 7]. However, recent guidelines suggested that the criteria for lifelong PE may
also be used to define acquired PE with a very low level of evidence (LOE 5d) [8]
and its prevalence is found to be 3.9 % among sexually active men [3].

The etiology for acquired PE may be an identifiable, and possibly treatable
organic cause. Recent evidence has elucidated certain medical conditions (e.g.
hyperthyroidism) that may represent treatable etiologies of PE [9-11]. In addition
to endocrinopathies, the literature has also revealed several urologic risk factors
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that may predispose a man to acquired PE; including (ED) [12-15], prostatic
diseases and chronic pelvic pain syndrome (CPPS) [4, 16-22], varicocele [23, 24],
monosymptomatic enuresis [25], and circumcision [26, 27]. Although much of the
literature has been geared towards prevalence and treatment studies of these risk
factors, most of them are not strongly supported by evidence-based data. This
chapter aims to provide a review and systematic analysis of the literature regarding
these urological risk factors of PE.

13.2 ED and PE

Well-known epidemiological studies consistently demonstrated that almost half of
the patients who report ED also experience PE [11, 13, 14]. However, it is not clear
whether this coexistent ED is a cause (men with PE can reduce their level of exci-
tation while trying to control their ejaculation) or result of PE (men with ED may rush
to ejaculate before losing their erection) [15]. Moreover, negative personal conse-
quences such as distress, bother, frustration and anxiety due to PE may result in ED.
Regardless of being the cause or the result of PE, the beneficial effect of phospho-
diesterase-5 (PDESY) inhibitors used for treating comorbid ED in acquired PE patients
has been documented in several clinical studies [12, 28, 29]. Since the improved
erectile function was correlated with an increase in intravaginal ejaculation latency
time (IELT) among acquired PE patients in those studies, PE severity may be co-
related to the severity of ED [28, 29]. Therefore recent guidelines recommend
treatment of PE and co-morbid ED with PDES inhibitors [8].

13.3 Prostatic Diseases and PE

Chronic prostatitis (CP) or chronic pelvic pain syndrome (CPPS) is a common
urogenital condition that affects a man’s quality of life, yet this condition is still
poorly understood [30, 31]. This syndrome includes urogenital pain, ejaculatory
pain, urinary dysfunction, and sexual dysfunction. In the literature, CP has been
closely linked with PE [4, 16, 17]. While the co-existence of these conditions is
common, a true causal relationship or mechanism has not been established.
Prevalence and treatment studies are the cornerstone of this relationship and this
data has given researchers insight into potential diagnostic and treatment options
for men with PE.

Screponi et al. were one of the first groups to systematically determine the preva-
lence of CP in men with PE [16]. A cohort of 46 men with PE was compared against 30
healthy age-matched controls in their study. The incidence of CP in the patient group
was significantly greater than the control group. In a similar study, Shamloul et al.
sought to confirm these results with a larger cohort of 153 men with PE (94 with
lifelong PE and 59 with acquired PE) and found that 63.3 % had prostatic inflammation
on urine and expressed prostatic secretion (EPS) analysis [17]. Interestingly, prostatitis
symptoms were present only in 12.4 % of the PE patients. They also showed that there
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Table 13.1 National Institutes of Health (NIH) prostatitis syndrome classifications [41]

Category Characteristic clinical features  Bacteriuria  Inflammation
I. Acute Bacterial Acute UTI + +
II. Chronic Bacterial Recurrent UTI caused by the NR +
same organism
III. CP/CPPS Primarily pain complains: also  — NR
voiding complaints and
sexual dysfunction
Type A: Inflammatory = +
subtype (formerly: non-
bacterial prostatitis)
Type B: Non inflammatory — -
subtype (formerly:
prostatodynia)
IV. Asymptomatic Diagnosed during evaluation of — +
other genitourinary
complaints

CP/CPPS Chronic prostatitis/chronic pelvic pain syndrome, NR—not reported

was a significantly higher difference in prevalence of CP in men with acquired PE
(91.5 %) compared to lifelong PE (45.7 %).

Liang et al. continued to evaluate this association with a study of 1768 Chinese
men with CP and observed that overall sexual dysfunction was present in 49 % of
this cohort whereas PE, in particular, was present in 26.2 % of these patients [4].
Duration of CP was shown to be a contributing factor in sexual dysfunctions (PE
and ED), where stratification of duration of CP revealed that individuals with >19
months of CP-like symptoms have a greater prevalence of PE (44.2 %) than those
with less than 19 months (24.4 %).

In a follow-up study, 7,372 Chinese men were evaluated via cross-sectional
survey to determine the correlation between PE and CP and study results demon-
strated that 15.3 % of randomly recruited Chinese men self-reported PE [32]. In
addition, to those that reported PE, 64.1 % reported prostatitis-like symptoms
determined by criteria developed by Nickel et al. [33]. Men with clinical symptoms
of CP suffered from PE at a rate of 36.9 %, higher than the general population.

In comparison, a study by Gonen et al. evaluated 66 CP patients and found a PE
rate of 77.3 %. In comparison, ED was only associated with PE in 15.2 % of these
patients [18]. A similar study evaluated 43 patients with type-III prostatitis (see
Table 13.1) and found a significant difference between PE prevalence in these
patients (67.44 %) versus their control group (40 %) [19].An Italian study also
evaluated 399 patients with symptoms that were suggestive of CP to determine
prevalence of sexual dysfunction within this cohort [20]. The authors demonstrated
that 220 (55 %) of the patients had ejaculatory dysfunctions, with 110 (28 %) of
these patients reporting PE. The authors also showed that PE was more frequently
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associated in patients with high to medium levels of inflammation compared to
patients with lower levels of inflammation. This analysis was consistent with
Shamloul’s study as noted previously [17]. In addition, these researchers stratified
prevalence of PE by NIDDK/NIH classification of prostatitis (see Table 13.1). PE
was evenly associated throughout category II (33 %), IIla (29 %), and I1Ib (21 %),
respectively (p = 0.125).

Several studies have also shown that antibiotic treatment of patients with CP may
help to delay ejaculation. Treatment for CP is usually targeted towards gram-
negative rods, but other common species may arise, such as FEnterococci,
Ureaplasma urealyticum, and Pseudomonas species [17, 34]. The initial account that
showed improvement in ejaculatory function through treatment of CP was a study by
Boneff [35]. Patients were treated with a topical hydrocortisone antibiotic mixture
introduced into the posterior urethra via catheterization after prostate massage. The
men who underwent this treatment (n = 42) experienced a 52 % improvement in
ejaculation status, defined by prolongation of copulation for up to 5 min. There was a
greater benefit from this treatment in patients with co-existing CP (15/22, 68.2 %)
than just PE alone (7/20, 35 %).In a follow-up to their previous prevalence study,
El-Nashaar and Shamloul studied a cohort of 145 men who complained of PE for at
least 6 months prior to the study [21]. EPS-positive prostatitis was found in 94
(64.8 %) of these men, all of whom were asymptomatic. Antibiotic treatment was
given for 1 month and 62 (83.9 % of those treated) showed a significant increase in
their IELT and no recurrence of PE or CP after 4 months. Zohdy et al. performed a
similar study of 210 men with CP symptoms and concomitant PE [22]. The goal was
to determine clinical parameters that may predict successful outcomes in treatment
of CP. They found that 59.0 % of the men treated with antimicrobial therapy had a
significantly greater increase in IELT, in comparison to an untreated cohort. In
addition, there was a difference in outcome between men with acquired PE and
lifelong PE, where men with acquired PE responded more effectively to the antibiotic
treatment. They also found that men with higher levels of inflammation experienced
greater benefits (70.0 %) to antibiotic treatment in their IELTs compared to indi-
viduals with lower levels (31.4 %).

In summary, the urologic literature has shown a higher prevalence of CP or CPPS
among PE patients and vice versa. There is also an association between the qualities
of the patient’s CP, i.e., duration of symptoms and levels of inflammation, and the
possibility of having PE. Lastly, the beneficial effect of treatment with antibiotics on
the improvement of ejaculatory function has been strongly supported.

Together, this evidence strongly supports the idea that CP may be a common
cause of acquired PE, thus it should be ruled out, especially in men with associated
pelvic pain and/or urinary symptoms. EPS analysis, such as the Meares—Stamey
test, is a cheap and easy tool that can delineate such an etiology of the patients with
PE [36]. Culture of the EPS with speciation of the organism may be beneficial in
cases refractory to empiric antibiotic use. Although the connection between
prostatic inflammation and pathology of the ejaculatory reflex has been proposed
to occur through modulation of the neurophysiologic pathway [37], further studies
are required to elucidate the exact mechanism.
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13.4 Varicocele and PE

Varicocele, the abnormal dilatation of veins in the pampiniform plexus due to
retrograde venous flow, has been shown to impact sexual function. Varicoceles are
a common urological condition, with the estimated incidence ranging from 15 %
of the general population to 35 % of men with primary fertility issues depending
on the screening method [23].

The impact of varicocele on ejaculation has recently been hypothesized as a
possible etiology of acquired PE. In an Italian cross-sectional study, Lotti et al.
evaluated 2,448 sexual dysfunction patients for the presence of varicocele [24].
Their comparison of groups, varicocele versus no varicocele, showed a significant
difference in PE status (29.2 vs. 24.9 % in subjects with or without varicocele,
respectively) when adjusted for factors such as age, anxiety levels, and prolactin
levels. The researchers showed an association between severity of varicocele on
Doppler ultrasound analysis and seminal levels of interleukin-8, a surrogate
marker for non-bacterial prostatitis. These findings were extrapolated to hypoth-
esize that PE may be a clinical symptom of an underlying inflammatory state
caused by varicocele and/or prostatitis. The authors also note that venous con-
gestion through a connection between the testicular and prostatic venous systems
may predispose a varicocele patient to prostatitis.

In conclusion, the presence of varicocele has been shown to be associated with
high levels of inflammation in the pelvic area. In the large study conducted by
Lotti et al., biological support was given to show the association between the PE
and varicocele, yet it is uncertain which of these states may predispose a man to
the other pathology. More research should be conducted to understand the
underlying mechanism that connects these two pathologies.

13.5 Monosymptomatic Enuresis and PE

Gokce et al. recently hypothesized an underlying neurological mechanism between
lifelong PE and monosymptomatic enuresis (ME). In a randomized prospective
study, the researchers found that 37.2 % of a cohort of men with lifelong PE had a
history of primary ME compared with 15.1 % of the control population
(p < 0.005) [25]. Although the authors proposed a mechanism of a deficiency in
the central nervous system inhibition of both ejaculation and micturition, further
studies are required to confirm this association and clarify the underlying
mechanism.

13.6 Circumcision and PE

Circumcision, removal of the penile foreskin, is a routine practice among Islamic
and Jewish communities. Considering the loss of high amounts of specialized
sensory mucosa during this surgery, some authors claimed that circumcision has a
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negative impact on the overall sensory mechanism of the human penis [38]. Some
international epidemiological studies demonstrated lower prevalence for PE in the
Middle East, confirming this presumption [13]. However, clinical studies regard-
ing the penile sensitivity, PE status, and sexual satisfaction are not conclusive
[26, 27, 39]. Adult circumcision was found to be associated with worsened erectile
function, decreased penile sensitivity, and improved satisfaction without causing
any changes in sexual activity [26]. Senkul et al. also evaluated the sexual per-
formance of 42 adults before and 12 weeks after circumcision by using brief male
sexual function inventory (BMSFI) questionnaire and they could not demonstrate
any difference in sexual function [39]. It is of note that these authors also observed
significantly longer mean IELTs after circumcision and considered this as an
advantage of this procedure.

On the other hand, Waldinger et al. measured the IELTs of 500 men in the
Netherlands, United Kingdom, Spain, the United States, and Turkey. They
observed that Turkish men, all but two being circumcised (122/124), had signif-
icantly lower median IELT (3.7 min) compared to the median IELT value of each
of the other countries [7]. Interestingly, the authors also compared circumcised
men with non-circumcised men in countries excluding Turkey and observed that
IELT values were independent of circumcision status, which also has been con-
firmed with a later study [40]. Similarly, a recent study investigated the role of
postcircumcision mucosal cuff length in PE by measuring it in men with and
without PE [31]. These authors concluded that neither postcircumcision mucosal
cuff length nor circumcision timing is a risk factor for PE. Considering the above
mentioned, circumcision does not seem to be a risk factor for development of PE,
however further studies focusing on the genetic background of the societies per-
forming this surgery or the psychological burden of this procedure may be
necessary.

13.7 Conclusion

PE is a common problem among men of all ages. The clinical relevance of PE
cannot be ignored and may signify underlying perturbations to a man’s normal
physiologic state. An underlying urologic inflammatory process may predispose
individuals to sexual dysfunction, especially acquired PE. Evidence is available in
the literature that shows that diagnosis and treatment of prostatitis with antibiotics
may be useful in patients with PE and prostatitis-like symptoms. Other associa-
tions, such as varicocele, enuresis, and circumcision may predispose individuals to
PE, but the clinical evidence is lacking.

It is important for all clinicians to recognize that urologic risk factors may
predispose individuals to acquired PE. An organic etiology needs to be ruled out
when evaluating any patient with complaints of PE.
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Ejaculation: The Neurological Risk
Factor and the Local Hypersensitivity

Ibrahim A. Abdel-Hamid, Moheb M. Abdel-Razek
and Tarek Anis

14.1 Introduction

Premature ejaculation (PE, sometimes referred to as rapid or early ejaculation) is
the most common male sexual complaint [1]. Historically, attempts to explain the
etiology of PE have included a diverse range of organic and psychological factors.
Organic causes of PE are often categorized into genetic, neurological, endocrinal
and metabolic, urological, and drug-induced subsets [2]. The past two decades
have seen advances in awareness of PE in neurological disorders, tools for the
assessment of PE, and treatment options. Despite these advances, there remains a
dearth of clear, evidence-based research as to its etiology. The condition may be a
complication of many neurological risk factors that significantly impacts quality of
life, and as such must be addressed and treated. In addition, prevention of PE
begins with awareness of risk factors by patients and clinicians. This chapter
provides an overview of the neurological risk factors and local penile hypersen-
sitivity that appear to be involved in the pathogenesis of PE.

1. A. Abdel-Hamid (<) - M. M. Abdel-Razek
Division of Andrology, Mansoura Faculty of Medicine,
El-Gombhoria Street, Mansoura 35516, EGYPT

e-mail: ibrahamid2007 @yahoo.com

M. M. Abdel-Razek
e-mail: mohebmansour1954@yahoo.com

T. Anis

Department of Andrology, Sexology and STDs, Cairo University,
50 Gezeret El_Arab Street, Mohandesin, Cairo 12655, EGYPT
e-mail: mohamedtarekanis @gmail.com

E. A. Jannini et al. (eds.), Premature Ejaculation, 167
DOI: 10.1007/978-88-470-2646-9_14, © Springer-Verlag Italia 2013



168 I. A. Abdel-Hamid et al.

14.2 Neuroanatomical and Physiological Considerations

A basic understanding of the neuroanatomy and neurophysiology of ejaculation is
critical if one is to understand and manage the neurologic risk factors of PE.

14.2.1 Local Sensations

14.2.1.1 Anatomy and Histology

The penis is divided into a distal portion (Fig. 14.1), which includes the glans, the
coronal sulcus and the foreskin (prepuce), and a proximal portion, named the
penile shaft. Hidden in the pubic area is the root of the penis. The glans, coronal
sulcus and inner surface of the foreskin are covered by stratified squamous epi-
thelium and a dense layer of connective tissue equivalent to the dermis of typical
skin. Rete ridges of the epidermis are irregular and vary in height depending on
location, age, and presence or absence of a foreskin [3]. The mucosa of the inner
prepuce is comprised of two distinct zones: the ridged mucosa, and the smooth
mucosa. The ridged mucosa is a pleated band that occurs near the mucocutaneous
junction. It contains 10-12 transverse ridges [4]. The smooth mucosa constitutes
the remainder of the inner prepuce, from the ridged band to the coronal sulcus. On
the ventral aspect of the glans, the point of attachment of the prepuce is advanced
towards the meatus and forms the frenulum, a bridge-like structure that is con-
tinuous with the ridged band. The preputial frenulum restricts proximal movement
of the ridged band and assists in returning the prepuce to its distal position over the
glans.

14.2.1.2 Receptors and Nerve Endings

Numerous specialized nerve endings have been identified in the penis and prepuce
(Table 14.1). The most numerous nerve terminals are free nerve endings (FNEs)
present in almost every dermal papilla, as well as scattered throughout the deeper
dermis [3]. They penetrate the epidermis and end in the stratum granulosum. FNEs
are characterized by an incomplete Schwann cell investment. A typical FNE was
derived from a thin myelinated axon measuring 1-3 pm in diameter or from
unmyelinated C fibers. Other receptors such as Pacinian corpuscles, Ruffini’s cor-
puscles, and so-called genital end bulbs are also observed [3, 5]. The ratio of FNEs to
corpuscular receptors is approx. 10:1 and a similar ratio of small to large axons is seen
in dermal nerves. The abundance of FNEs in isolated as well as corpuscular form can
be correlated with embryogenesis and with the known neurophysiologic functions. In
addition, it can be considered as an example of dissociated sensibility. The glans
penis primarily has free nerve endings that can sense deep pressure and pain [3]. The
ridged band of the prepuce has a high density of fine-touch neuroreceptors, such as
Meissner’s corpuscles [6, 7]. The most sensitive location on the circumcised penis is
the circumcision scar on the ventral surface. The transitional region from the external
to the internal prepuce is the most sensitive region of the uncircumcised penis and
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Fig. 14.1 Anatomy of the penis and prepuce

Table 14.1 Nerve endings of the penis

Nerve endings Proposed main function Distribution

Free nerve Pain and deep pressure Dense and present in whole penile skin, glans
endings receptors and prepuce

Paccinian Pressure receptors Penile skin, glans and prepuce
corpuscles

Ruffini’s Mechanoreceptors Penile skin, glans and prepuce
corpuscles

End-bulbs of Cold receptors Penile skin, glans and prepuce
krause

Meissner’s Light touch receptors Penile skin, glans and prepuce
corpuscles Ridged band of the prepuce has a high

density

more sensitive than the most sensitive region of the circumcised penis [8]. There is
some evidence indicating that circumcision adversely affects penile sensitivity and it
ablates the most sensitive parts of the penis suggesting that circumcised men have
difficulty reaching orgasm [8]. Although, other studies failed to confirm these find-
ings [9, 10], Waskett and Morris found the claim that circumcision adversely affects
penile sensitivity to be poorly supported due to poorly representative sampling and
methods prone to exaggerating the sensitivity of the prepuce [11]. Moreover, Krieger
et al. noted increased penile sensitivity and enhanced ease of reaching orgasm in
circumcised Kenyan men [12].

14.2.1.3 Sensory Nerve Supply

The dorsal nerve of the penis (DNP) originates as one of the three branches of the
pudendal nerve. The pudendal nerve primarily originates from S2-S4 spinal
nerves. The nerve divides in the pudendal canal into three branches; the dorsal
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nerve of the penis, the perineal nerve and the inferior rectal nerve [13]. It runs
anteriorly into the deep perineal space, through the suspensory ligament of the
penis and continues on the dorsal surface through Buck’s fascia, where it passes
lateral to the penile arteries and terminates in the glans penis [14]. The skin
covering the root of the penis and the ventral aspect of the penis is supplied by the
ilio-inguinal nerve, the perineal branch of the posterior cutaneous nerve of the
thigh, and the posterior scrotal branches of the perineal nerve [15, 16]. The dorsal
and lateral aspects of the prepuce are innervated by the DNP. The ventral prepuce
and frenulum are innervated by the perineal nerve [17]. The main nerve supply of
the scrotum arises from the scrotal branches of the perineal nerve, a branch of the
pudendal nerve. A small contribution also arises from the inferior pudendal branch
of the femoral cutaneous nerve. Finally, the anterior and lateral aspects of the
scrotum receive contributions mainly from the genital branch of the genitofemoral
nerve and the anterior cutaneous branches of the iliohypogastric and the ilioin-
guinal nerves [18, 19]. The brain and spinal cord also receive sensory information
from mechanoreceptors located in the urethra, muscle spindles/golgi tendons of
ischiocavernosus (ICM), bulbospongiosus (BCM) and external urethral sphincter
(EUS) muscles, tunica albuginea (TA), and corpora [5]. This sensory input may be
crucial in the central regulation of ejaculation [20].

14.2.2 Ejaculation Reflex

Ejaculation is a complex reflex consisting of two stages—seminal emission and
propulsive ejaculation proper—and is mediated through the T10-S4 segments of
the spinal cord [21]. The emission phase is characterized by the secretion of
seminal fluids from the accessory sex glands, as well as closure of the bladder neck
to ensure expulsion of semen from the urethral meatus as opposed to retrograde
transport into the bladder. During the ejaculation proper, stereotypic rhythmic
contractions of the smooth muscle of the urethra, as well as striated perineal
muscles such as the ischiocavernosus and bulbocavernosus muscles (BMs), result
in the forceful expulsion of semen [22]. Ejaculation reflex critically depends on a
network of neurons referred to as the spinal generator for ejaculation, or SGE. The
SGE is defined as a circuit capable of producing self-sustained rhythmic output to
pudendal motoneurons. The SGE was found to contain a key population of neurons
(lumbar spinothalamic neurons, or LSt cells) that (1) project to the brain, (2)
project to the pudendal nerve, and (3) receive input from sexual organs via the
pudendal and dorsal nerves of the penis [23, 24].

14.2.3 Supra-Spinal Control of Ejaculation Reflex
Like erection, ejaculation reflex is under tonic inhibition from the supraspinal

centers. Usually, genital stimulation in combination with central arousal acts as an
afferent that removes this inhibition, allowing the natural efferent components to
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Table 14.2 Possible
neurologic risk factors
of premature ejaculation Cerebral disease Traumatic brain injury

Category Disease

Cerebrovascular disease

Parkinson’s disease

Epilepsy
Multiple sclerosis
Spinal cord lesions Injury
Ischemia
Tumors

Penile hypersensitivity

unfold. Excitatory supraspinal afferents alone can induce ejaculation as evidenced
by nocturnal emissions. Alternately, if supraspinal control is lost as the case of
complete SCI, the tonic inhibition is removed, allowing the undamaged spinal
ejaculatory center to function as its own independent system and can be triggered
by the appropriate genital afferents, which results in ejaculation [24, 25]. The
regulation of the ejaculatory reflex requires neurochemically coordinated interre-
lationships at different levels of the neuraxis. Several neurotransmitter systems
have been implicated in this process. The central serotonergic and dopaminergic
neurons play a primary role; other chemical factors including acetylcholine (Ach),
adrenaline, neuropeptides, oxytocin, gamma-aminobutyric acid (GABA), and
nitric oxide (NO) intervene secondarily. The reflex comprises sensory receptors
and areas, afferent pathways, cerebral sensory areas, cerebral motor centers, spinal
motor centers and efferent pathways [(25), for more details see Chap. 3].

14.3 Neurological Risk Factors

It is clear from the foregoing description that neurological disorders at various
levels of the nervous system may influence the ejaculation. In the following sec-
tions cerebral disease will be discussed first, followed by diseases which affect the
spinal cord, and concluding with descriptions of the role of penile hypersensitivity
(Table 14.2).

14.3.1 Cerebral Disease

Premature ejaculation is not uncommon in the general population. In patient pop-
ulations with cerebral disease, few comparative studies have been done. The
condition may be associated with cerebral diseases including traumatic brain injury
(TBI), cerebrovascular disease (CVD), Parkinson’s disease (PD), and epilepsy.
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Surveys of sexual dysfunction after TBI have identified that between 17-36 %
of males report a number of different post-injury ejaculatory problems, including
PE [26, 27], with Meyer reporting a 9 % incidence of PE [28]. In contrast, de
Morsier and Gronek [29] found that two of the 49 male patients (4 %) reported
being premature ejaculators. In general, hyposexuality has a much higher incidence
in this population than hypersexuality, although the latter can be seen occasionally
[especially during the early stages after coming out of coma (the so-called
posttraumatic amnestic state) and with bilateral temporal lobe lesions] [30].
Various authors attribute a particular sexual dysfunction to damage of different sites
of the brain, or different sexual dysfunctions are connected to the same brain
localization [31, 32]. It is also difficult to be precise about the exact location and
severity of the injury at that particular site and its effect on sexual function. One
cannot assume that, even when injury to a critical area is proven, the sexual
dysfunction is definitely a result of that injury. There are always the neuroendocrine
dysregulation, erectile dysfunction (ED), emotional, and relationship parameters to
be considered, rendering the situation more difficult to evaluate [31, 33]. This
differentiation is especially difficult since the issue of sexual function is usually
raised at a later stage of the rehabilitation process. However, Simpson et al. [34]
utilized a combination of medical, behavioral, and educative interventions to treat a
case of PE. Successful treatment may indicate that PE may be due to psychogenic
rather than organic causes.

Cerebrovascular accidents have generally been shown to alter sexuality in
several ways, including decreased libido, ED, ejaculatory dysfunction, and
decreased frequency of intercourse [35-37]. Ejaculatory dysfunction after stroke is
common in men. Whereas most men were able to ejaculate before a stroke, only
29 % could do so afterwards in one study [38], and similar findings have been
reported by others [39]. It seems that there is no good agreement regarding the
incidence of sexual dysfunction as related to dominant vs. nondominant hemi-
spheric involvement [35, 36], however Jung et al. noted that stroke lesions
affecting the right cerebellum might be associated with ejaculation disorder [37].
Sexual dysfunction appearing after a stroke is a complex reaction with both
organic and psychological factors. The main subjective reasons for diminished
poststroke sexual activity are hemiparesis, spasticity, decreased libido, fear of a
new stroke, ED, aphasia, associated comorbidities, drug-induced sexual dysfunc-
tion, as well as sensory deficits [36, 37]. It has been reported that sexual dys-
function correlated significantly with the presence of the sensory hemisyndrome
[37, 40]. It is well known that tactile stimulations are extremely important in
sexual arousal and orgasm during foreplay and intercourse. Therefore, it is obvious
that the sensory hemisyndrome is related to problems with erection, ejaculation,
and orgasm resulting in impaired libido and quality of sexual life [37]. Theoret-
ically, elimination of all sensation from one half of the penis and scrotum may lead
to delayed ejaculation in stroke patients showing pre-stroke PE and increased
penile hypersensitivity. Whether cerebrovascular disease may emerge as a nega-
tive risk factor for PE in those patients with pre-stroke increased penile hyper-
sensitivity remains to be determined. On the other hand, stroke patients may be
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susceptible to PE secondary to ED because patients with multiple brain lesions
showed a significant decrease of erectile function compared with the patients with
one lesion [37].

Sexual dysfunction is common even in young males with Parkinsonism. In
comparison with age-matched controls, in whom the prevalence of ED was
37.5 %, the corresponding number in patients with PD was 60 % in one study [41].
Many men cannot ejaculate or reach orgasm, but PE has also been reported [42, 43].
In one study, Bronner et al. [43] diagnosed PE in 13 out of 32 patients (40.6 %). In
contrast difficulties in reaching ejaculation was diagnosed in nine out of 33 patients
(27.3 %) [43]. In another study, evaluation of young PD patients (<55 years of age
at disease onset) revealed PE in 8 % of patients [44]. The mechanisms behind PE in
PD are not well understood. In general, symptoms of PD are due to a progressive
loss of nigral neurons causing striatal dopaminergic denervation. However, nigral
degeneration is only a part of the underlying synucleinopathy, and clinical symp-
toms go far beyond motor Parkinsonism [45]. However, autonomic dysfunction,
depression, and testosterone deficiency, are frequently seen [45-47]. Although
antiparkinsonian dopaminergic medications such as levodopa may decrease the
ejaculation latency [48, 49], previous studies found no correlation between medi-
cation regimen and sexual activity [42, 50]. The large number of possible combi-
nations of antiparkinsonian medications makes systematic study of medication
effects on sexual function difficult. The variability in the expression of symptoms
such as PE and difficulty in reaching ejaculation might be explained by the specific
topographical sequence of the pathology, depending on the extent and progression
of the degenerative process at defined sites. A longitudinal study of the ejaculatory
function from the onset of PD would be of value.

The relation between epilepsy and sexual function is more complicated. It is
estimated that 38—71 % of men with epilepsy experience diverse sexual problems
[51-53]. These problems include various types of sexual dysfunction (such as ED,
PE, orgasmic dysfunction, and diminished sexual desire), deviant sexual behaviors,
hypersexuality, and, most commonly, hyposexuality. These problems may be
associated particularly with temporal lobe epilepsy [54-56]. In addition, sexual
fantasies, arousal, intercourse, and orgasm can provoke an epileptic attack through
several pathophysiological mechanisms [55-57]. For example, hyperventilation,
commonly accompanying sexual activity, can provoke generalized epileptic sei-
zures [57, 58]. Moreover, somatosensory auras presented as sensations in the
genital organs like numbness, tingling, pain, and unpleasant feeling may be man-
ifestations of epileptic seizure arising from a genital sensory cortical area [S9-61].
These sensations involve discrete parts of the body contralateral to the ictal dis-
charge. In one study, men with epilepsy have an approximately five-fold increase in
risk of sexual dysfunction including diminished sexual interest and poor sexual
performance [52]. The prevalence of the complaint of PE varies between 2 to
66.7 % [62—64]. The prevalence in the general population in the National Health
and Social Life Survey study was 28.5 % for men between 18 and 59 years [65].
Although Nikoobakht et al. failed to detect a correlation between PE and seizure
type, frequency of epileptic seizures, control of the disease, and the medication used
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[62], Daniele et al. noted that the incidence of PE was significantly higher in the
group with right-temporal lobe epilepsy, as compared to left-temporal lobe epilepsy
patients and to controls [66]. These findings can be analyzed in the same way as
Suffren et al. explained why hypersexuality more often results from right-hemi-
sphere than left-hemisphere lesions [67]. The authors noted that ictal orgasm more
often occurs in patients with right-sided than left-sided seizure foci, with the
symptom probably resulting from right-hemisphere activation. The left hemisphere
may be specialized for increasing sexual tension, whereas the right hemisphere may
be specialized for release of this tension (orgasm), the former being catabolic and the
latter being anabolic. The mechanisms behind PE in epileptic patients are not well
understood but are likely to be multifactorial, involving neurological, endocrine,
iatrogenic, cognitive, psychiatric, and psychosocial factors [68]. For example,
epileptiform discharges from the temporal lobe region may be transmitted through
amygdala-hypothalamic pathways, disrupting the normal pulsatile secretion of
gonadotropic hormones and the basal levels of dopamine secretion, resulting in
hypogonadism and hyperprolactinemia [69]. Several antiepileptic medicines
increase sex hormone-binding globulin (SHBG), including carbamazepine,
phenytoin, valproate, and oxcarbazepine. The increase of SHBG could alter testos-
terone homeostasis [70].

14.3.2 Multiple Sclerosis

Multiple sclerosis (MS) is a chronic demyelinating disease of the central nervous
system (CNS) with a predilection for white matter tracts in the cerebral hemi-
spheres, optic nerves, brainstem, cerebellum, and spinal cord. The disease gen-
erally affects sexually active young adults in populations of the western world.
Sexual dysfunction is a common complaint in men with MS and it affects more
than 75 % of patients [71-73]. Male sexual dysfunction includes difficulty in
achieving and/or maintaining an erection (ED), decrease or loss in libido, painful
or uncomfortable genital sensations (burning, tingling, and numbness), and
orgasmic and/or ejaculatory disorders. ED appears to be the most common form of
sexual dysfunction documented in MS [73, 74]. PE research and management in
MS have been minimal. The topic is underrecognized and undertreated. This is a
less frequent complaint than ED among male MS patients with sexual dysfunction.
The incidence of PE in patients with MS has been estimated between 0-45.2 %
[72-75]. In their study, Tepavcevic et al. reported a 45.2 % incidence of PE among
MS patients [73]. The authors noted statistically significantly lowered scores on
sexual function (SeF), and sexual function satisfaction (SFS) subscales of the
health-related quality of life (HRQoL) in patients with PE. On the other hand,
Barak et al. failed to detect any case of PE among nine patients with PE [75]. This
may be attributed to the fact that some patients with MS could not answer the
question because they did not remember or they did not know exactly if sexual
dysfunction began before, simultaneously, or after the other symptoms of MS [74].
Another explanation is that genital somatosensory evoked potential abnormalities
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are common in men with MS and sexual dysfunction. Decreased penile sensation
has been reported in 53.8 % of cases in one study [72]. Theoretically this could
explain the high incidence of delayed ejaculation and anejaculation rather than PE
in patients with MS. Previous questionnaire surveys have quoted of 35-45 % of
patients with MS reporting difficulty in achieving ejaculation [76, 77]. In one study
[72], there were more complaints of difficulty with orgasm (53.8 %) and trouble of
ejaculating (46.2 %) than of PE (7.6 %). In addition, it has been demonstrated that
temperature and nociceptive (pain) signals from penile FNEs travel via small-
diameter, thinly myelinated, or unmyelinated nerve fibers, whereas vibration,
touch, and pressure utilize large-diameter, myelinated fibers [14]. These findings
explain the low incidence of PE in MS because the nerves which are more heavily
myelinated are more likely to be damaged by MS. The pudendal nerves enter the
CNS at the most caudal aspect of the spinal cord. With the longest tract to the
cortex, pudendal somatosensory tracts are the most likely to be damaged by MS.
This has been borne out in the literature, with pudendal somatosensory evoked
potential abnormalities frequently found in MS, even in early stages of the disease
[78]. Sexual dysfunction may not only be due to lesions affecting the neural
pathways involved in physiological function (primary dysfunction), but also
results from general physical disabilities (secondary dysfunction) or psychological
and emotional issues (tertiary dysfunction) [79]. The pathogenesis of PE in MS
patients is not known. Explanations included: deficits in central serotonergic
activity which are related to the rate of disability accumulation in relapsing-
remitting MS and could be linked to the reported reduction of disease activity by
serotonergic drugs [80], higher serum prolactin levels compared with healthy
controls in MS [81], hypothalamo-pituitary gonadal dysfunction in some cases
[82], and the increasing evidence that testosterone has a neuroprotective role and
influences damage repair in the nervous system [83], secondary to ED, or psy-
chological factors [84].

14.3.3 Lesions of the Spinal Cord

The annual incidence of spinal cord injury (SCI) in developed countries is esti-
mated at 1540 cases per million population [85]. Young adult sexually active men
constitute roughly 82 % of these individuals [86]. The disruption to autonomic
circuits and sensations following SCI can result in low sexual satisfaction and
sexual dysfunction which are both well documented after SCI, and the resolution
of these problems has been identified as a high priority [87-89]. These sexual
problems include ED, decreased libido, orgasmic dysfunction and ejaculatory
disorders [88, 89]. In general, the effect of SCI on sexual function is highly
dependent on the site and extent of injury and the most commonly affected sexual
responses are arousal and orgasm [90]. For example, individuals with upper motor
neuron lesions (UMNL), and preserved S2-S5 roots, generally have preserved
reflex genital arousal, as the reflexes mediating erection are located in the spinal
cord. However, these individuals generally are unable to initiate genital arousal
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Fig. 14.2 Types of sexual dysfunctions after spinal cord lesions (Fig refers to spinal cord
segment rather than vertebral level). In humans, the spinal cord ends at L2 vertebral level. The tip
of the spinal cord is called the conus. Below the conus, there is a spray of spinal roots that is
called the cauda equina. Injuries to T12 and L1 vertebrae damage the lumbar cord. Injuries to L2
frequently damage the conus. Injuries below L2 usually involve the cauda equina and represent
injuries to spinal roots rather than the spinal cord proper. Upper motor neuron lesions = UMNL,
lower motor neuron lesions = LMNL, complete = complete transection and no sensory or motor
function is preserved below the neurological level, incomplete = incomplete damage and sensory
or motor function may be preserved below the neurological level

psychogenically. On the other hand, lower-level SCI (infraconal or cauda equina)
tends to disrupt reflex vasocongestion, but can leave sympathetically mediated
psychogenic arousal intact [91, 92].

Although men with SClIs are less likely than controls to achieve orgasm, orgasm
is seen in 40-50 % of the patients [93, 94]. In these patients, latency to orgasm is
not significantly different between controls and SCI subjects [91]. Men with
incomplete SCIs are more likely to achieve orgasm and ejaculation than those with
complete SCIs (Fig. 14.2). In contrast, men with complete lower motor neuron
lesions (LMNL) affecting their sacral segments are significantly less likely than
men with any other levels and degrees of SCI to achieve orgasm [93]. Although
orgasm and ejaculation are generally associated during sexual activity, this is not
always the case and ejaculation can occur without orgasm and vice versa in SCI.
Subjects with complete LMN injuries affecting their sacral segments would be the
least likely to achieve orgasm [92]. In SCI, presumably descending inhibitory
pathways controlling ejaculation (and erection) were damaged, leaving descending
facilitatory pathways functionally intact and unopposed leading to PE [95].
In general, patients with hyperesthesia in the genital region and patients with
incomplete lesions of the conus region of the spinal cord may suffer from PE.
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In this context, Kuhr et al. reported six cases of acquired premature emission after
thoracolumbar spinal cord trauma suggesting that spinal lesions may be a cause of
premature emission [96]. These patients were sexually healthy before sustaining
traumatic SCI. They demonstrated neurogenic bladder dysfunction on urodynamic
evaluation and five of them required intermittent catheterization. Bulbocavernosus
and anal reflexes were absent in all patients while perineal sensory deficits varied.
Therefore, the authors were in doubt that bulbocavernosus muscle contraction and
true ejaculation occurred although there was emission. Premature emission
developed after a vertebral fracture with sacral cord damage in one case and after
iatrogenic ischemic injury to the thoracic spinal cord also in one case. One patient
was successfully treated with phenoxybenzamine before intercourse but the other
declined treatment. Earlier and recent reports (table 14.3) of this association have
been anecdotal [95, 97, 98], and SCI is generally found to lead instead to
impairment of ejaculation. Ejaculation may be easily provoked by touching the
glans penis or if the patients have thoughts about sexual contact [95, 97]. It may be
induced spontaneously at the onset of micturition, in association with symptoms of
urinary urgency or the sensation of bladder fullness. Spontaneous ejaculation also
occurred occasionally during midstream micturition [97]. This complaint may
occur many times per week and sometimes per day without any sexual desire,
sexual excitation, or any provocative factors with preserved orgasm at every time
ejaculation occurs [98]. This association is in need of further studies to disclose the
exact pathophysiology.

14.3.4 Penile Hypersensitivity

Among researchers, still there is a debate on the role of penile hypersensitivity as a
risk factor in PE. The theory of penile hypersensitivity as a possible risk factor of
PE comes from the following findings: (a) It has been demonstrated that the
amplitudes of the genital somatosensory evoked potentials (SEPs) in the cortical
area were significantly higher in men with PE than in ‘normal’ controls [99, 100],
suggesting a greater cortical representation of the sensory stimuli from the penile
shaft and glans and indicating that excessive excitation from the glans penis to the
ejaculation center may have a role in PE, (b) The mean latency of both the dorsal
nerve and the glans penis SEP was shorter in the PE group than in the control
group, although both were within normal limits [100] suggesting a rapid trans-
mission of peripheral sensation in patients with PE, (c) There was a statistically
significant decrease in vibratory threshold (using penile biothesiometry) on the
glans penis and penile shaft in patients with PE without age dependency indicating
hypersensitivity of the glans penis and penile shaft [101], (d) One study has shown
a significant correlation between self-estimated IELT and penile sensory threshold
measured by biothesiometer at various locations on the flaccid penis without
retraction of the foreskin [102], (e) Electrophysiological monitoring of the bul-
bocavernosus reflex by stimulating the penis and recording evoked potentials (the
electrical potential produced as a result of the external stimulus) from the anal
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sphincter revealed that men with PE showed shorter average latency in the bul-
bocavernosus muscle and in the anal sphincter compared with healthy males (15
vs. 45 ms) [103], (f) The use of topical desensitizing agents in patients with PE
penile hypersensitivity is associated with successful improvement of IELT [104—106],
and (g) Evaluation of penile biothesiometry and SEPs in men with PE showed that SS
cream increased the penile sensory perception threshold, prolonged the latencies of
SEPs and decreased the amplitudes of SEPs [107, 108], suggesting that SS cream has a
local desensitizing effect on penile hypersensitivity and/or hyperexcitability in men
with PE.

On the other hand, findings that refute the role of penile hypersensitivity as a
risk factor in PE include the followings: (a) Perretti et al. [109] failed to dem-
onstrate a faster conduction along the pudendal sensory pathway or a greater
cortical representation of the sensory stimuli from the genital area in PE patients.
Moreover, they did not confirm hyperexcitability of the bulbocavernosus reflex in
these patients, (b) It has been shown that there was no significant statistical dif-
ference in the average vibratory thresholds in patients with PE vs. normal men at
the glans penis, dorsum of the penile shaft, frenulum of the penis, the styloid
process of the ulna, or medial maleolus of the tibia either in the flaccid or erect
state [110], (c) Although ejaculation latency time is highest during intercourse,
lower in the laboratory and lowest during masturbation, no correlation has been
found between penile sensitivity at any of the penile surface areas and ejaculation
latency time during these conditions, indicating that ejaculation latency time
variability in normal men cannot be explained by differences in penile sensitivity
[111], and (d) Salonia et al. [112] noted that primary lifelong PE patients might
suffer from a peripheral hyposensitivity rather that hypersensitivity, both at the
index finger and the penile shaft level, compared with healthy controls. The
authors used quantitative sensory testing to assess the peripheral sensory thresh-
olds for the modalities of vibration, warm, and cold in right-handed, healthy, fully
potent European Caucasian patients. Therefore, these results objectively exclude
the possibility that a penile hypersensitivity profile may be a contributing aspect of
lifelong PE.

In essence, based on the previous investigations there are insufficient data to
conclude that patients with PE have increased penile sensitivity and greater cor-
tical representation of the sensory stimuli from the genital area. The role of
somatosensory inputs in triggering the ejaculation and the weight of this role in
relation to other visceral sensory inputs and central regulation should be fully
investigated among patients with PE. However, Wyllie and Hellstrom detected that
all of the studies examining the link between penile hypersensitivity and PE were
completed before the new International Society of Sexual Medicine PE definition
[113]. In this context, the evidence that penile hypersensitivity is the underlying
cause for PE has been hindered in part by the methodology and definition of PE
used in the analysis of data. In addition, two important questions must be
addressed: (a) Is penile somatosensory input a major trigger of ejaculation? and (b)
Is penile somatosensory input increased in PE patients?. Moreover, if the answer is
yes, the subsequent question is: What are the molecules in sensory nerve endings
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that could act as target for ejaculation delay? [2]. For example, it has been
demonstrated that neurotrophin nerve growth factor (NGF) and brain-derived
neurotrophic factor (BDNF) may be more important for the sensory innervation of
the penis [114].

14.4 Conclusion

What is the relation among neurological lesions and PE? In virtually all studies,
the strength of the associations could not be estimated and many of the studies are
anecdotal reports.

Nevertheless, the possibility exists that neurological disorders are involved in the
pathogenesis of PE either through direct enhancement of the normal neurophysio-
logic mechanisms or by producing endocrine, metabolic, or psychological changes
that could induce PE. It may also be that the comorbidities (such as diabetes mellitus)
that can induce neurologic disorders predispose in some way to the development of
PE. These mechanisms might be operative at different times and levels during the
development of PE. More research, both experimental and on humans, will be needed
to sort out either the slowly emerging or the rapidly developing PE and complex
picture of the pathogenesis of PE and different neurological disorders.

The varying patterns of PE, along with their types and severity, suggest that
they might have differing pathogenesis. The notion was put forward earlier that PE
might be a form of increased penile hypersensitivity or greater cortical represen-
tation of the sensory stimuli from the genital area. However, available research
revealed that this association is still a matter of debate. Neurological disease
remains an important risk factor in PE, and there is an urgent need to develop
novel diagnostic and therapeutic strategies to reduce this risk.
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Risk Factors in Premature Ejaculation: 1 5
Experimental Psychology in the
Evaluation of Premature Ejaculation

David L. Rowland

15.1 The Approach of Experimental Psychology

Premature ejaculation has physiological, psychological, and socio-cultural elements.
Over the past 20 years, substantial effort has been devoted to understanding men’s
psychological experience of premature ejaculation. Questions are, how it relates to
their level of subjective sexual arousal, to their emotional and cognitive responses,
and to their physiological response. Much of this research has been “psychophysi-
ological” in nature, a term referring to any process that involves the interaction of
psychological and physiological systems. From a traditional standpoint, however,
the field of psychophysiology has referred to an approach investigating the rela-
tionship between particular psychological states or experiences (perceptive, affec-
tive, and cognitive) and concomitant or subsequent physiological responses. The
range of physiological responses has been wide, including but not been limited to,
electrodermal response, event-related potentials, EEG, EMG, EKG, and/or other
direct or indirect measures of neurophysiological or neuromuscular response.

Psychophysiology shares much in common with other subdisciplines of psy-
chology, including psychosomatic medicine, behavioral medicine, and health
psychology. However, the “psychophysiological” approach is also defined in part
by a laboratory methodology that supports the acquisition of knowledge within this
setting and is characterized by the precise and (often) amplified measurement of
subtle (often autonomic) physiological responses. These responses are measured
during specific mental states (sensory-perceptive, affective, and/or cognitive)
induced through the presentation of controlled stimuli.

D. L. Rowland (D<)

Department of Psychology and the Graduate School, Valparaiso University,
1001 Campus Drive South, Valparaiso, IN 46383, USA

e-mail: David.Rowland@ Valpo.edu

E. A. Jannini et al. (eds.), Premature Ejaculation, 187
DOI: 10.1007/978-88-470-2646-9_15, © Springer-Verlag Italia 2013



188 D. L. Rowland

With respect to the study of human sexual response, the psychophysiological
approach attempts to understand mind (subjective/psychological)/body (various
physiological responses) interactions that occur during sexual arousal, studied in a
controlled laboratory environment. This approach not only makes it possible to
control the stimulus conditions, but enables assessment of both outcome (response)
and predictor (often stimulus or contextual) variables with substantial precision
and reliability. Thus, sexual response (including such measures as erection and
ejaculation in men) can be investigated as a function of any number of covariates
of presumed importance to this response. With respect to premature ejaculation
(PE), such covariates may include the kinds of stimuli most likely to elicit the
dysfunctional response (rapid ejaculation), the patient’s self-reported levels of
sexual arousal, the mitigating effects of anxiety and negative affect, various dyadic
relationship factors, and so on [1, 2].

15.2 Psychophysiology of Premature Ejaculation

Psychophysiological analysis of sexual response affords a valuable tool for testing
hypotheses regarding the cause or etiology of premature ejaculation. For example,
a number of cognitive-behavioral explanations have been offered to account for
rapid ejaculation. These explanations have generally focused on centrally-medi-
ated processes such as “hyperarousability” during sexual response, a lack of
awareness by the man with PE of his high level of physical arousal, a lack of
ejaculatory control, and elevated levels of anxiety. More specifically, such
explanations have suggested that men with PE may ejaculate rapidly because they
reach high levels of sexual arousal very quickly, or because they lack control over
their rapidly rising levels of sexual arousal [3, 4]. Furthermore, because of these
rapidly rising and high levels of arousal, PE men may be less attuned to graded
levels of arousal and therefore less accurate in their ability to anticipate the
moment of ejaculation. Finally, repeated sexual failure is likely to generate neg-
ative affect or anxiety [5, 6], which may in turn affect the man’s response in
subsequent sexual situations.

Physiologically-based explanations of PE, which typically emphasize the spinal
and/or central sensorimotor pathways involved in the ejaculatory process, may also
be explored using variations of psychophysiological methodology. Such studies
have, for example, examined the latency and strength of event-related potentials
(ERPs) measured along afferent or efferent pathways of the spinal reflex, or within
specific areas of the somatosensory cortex. Several studies support the idea that
differences exist between PE and sexually functional men at this level. For
example, men with PE show greater, stronger cortical ERPs to stimulation of the
pudendal afferent nerves and shorter latencies in the efferent processes involved in
bulbocavernosal contractions eliciting seminal expulsion [7, 8].
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15.3 Stimulus Relevance

Early psychophysiological research on men with PE was unable to differentiate
their sexual response from that of sexually functional counterparts. For example,
contrary to the expectation of “hyperarousal” in PE men (defined by shorter
latencies to maximum arousal and higher levels of overall arousal), several
researchers [9, 10] reported no differences between men with PE and controls on
erectile response to visual sexual stimuli (VSS). Men with PE did not exhibit
stronger or more rapid erections, nor were they more likely to ejaculate during VSS.
More recent research, however, indicates that in order to simulate the conditions
most likely to evoke the dysfunctional response of rapid ejaculation in men with PE,
the inclusion of direct penile stimulation (e.g., vibrotactile) is critical [11].

The potential relevance of penile stimulation to rapid ejaculation in men with
PE is not surprising in view of the fact that such men sometimes refer to penile
“hypersensitivity” as an explanation for their condition. Research, however, does
not consistently support penile “hypersensitivity” in men with PE, at least at the
level of surface tactile receptors [12, 13]. In fact, men with coexisting PE and
erectile dysfunction (ED) exhibit lower, not higher, penile sensitivity than sexually
functional men, thus demonstrating that PE can occur under conditions of reduced
penile sensitivity.

Even if differences in sensitivity do exist between men with PE and controls (as
indicated in several studies), the functional significance of this “sensitivity” is
unclear. When men are given the opportunity to select the intensity of penile
vibrotactile stimulation (VIB)—based on the criterion of “most pleasant”—for
later application during psychosexual stimulation, PE men do not choose inten-
sities that are lower than functional counterparts or men with ED. Nor do they
report that the intensity they do select is any “less pleasant” than other men [14].

Such findings suggest that genital receptor sensitivity may play either no or only
a minor role in rapid ejaculation, and furthermore, that rapid ejaculation can occur
in men with low penile sensitivity. Yet, such findings do not necessarily negate the
overall relevance of penile stimulation to dysfunctional response, as penile stim-
ulation is typically critical for manifestation of the dysfunctional response. For
example, when VIB is applied to the penis in conjunction with VSS, PE men’s
responses begin to diverge from those of functional counterparts in several ways.
First, regarding maximum penile response, penile stimulation has greater impact on
men with PE than controls. Specifically, comparing across different types of
stimulus conditions (VSS vs. VSS + VIB), functional controls respond with about
equal erectile response, whether or not penile stimulation is included. In contrast,
PE men’s erectile responses increase by 15-20% when penile stimulation is
included. Second, comparing across PE and functional groups, under VSS alone,
PE men show lower maximum erectile response than controls, but equivalent
erectile response under the stronger stimulus conditions of both VSS + VIB.
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In other words, compared with controls, PE men do not show stronger maximum
penile response to VSS + VIB, but rather weaker penile response to just VSS.

Actual ejaculation, as well as self-assessed measures of proximity to ejaculation,
also differs across PE and control groups. In the presence of VSS only, ejaculatory
rates across men with PE and controls are low and about the same. However, with
the inclusion of penile stimulation, about 50-60% of men with PE ejaculate in the
laboratory compared with only about 5% of controls. In addition, those men with
PE who do not ejaculate during the session consistently report greater proximity to
the ejaculatory threshold than functional counterparts. Furthermore, when subjects
are asked about the control they felt over their ejaculatory response, the level is
much lower for men with PE than for controls. Whereas functional subjects indicate
no change in control between VSS alone versus VSS + VIB, PE men report a
significant decrease in control during the combined visual and penile stimulation.

Interestingly, when men with PE are compared with men having both PE and
ED, the latter group reports greater loss of control over ejaculation when VIB is
introduced. This finding questions the assumption that men with coexisting PE and
ED ejaculate rapidly simply because they fear losing their erection [3, 15]. Rather,
it suggests that either the pathophysiological factors affecting erectile response
(e.g., compromised neurovascular integrity) or psychological factors resulting
from erectile dysfunction (e.g., increased anxiety/affective response) may also be
affecting ejaculatory function.

Overall, these findings indicate that maximal erotic pleasure is derived from
about the same penile stimulation intensity for PE and non-PE men. They also
verify the long-standing supposition regarding the relevance of penile stimulation
to overall sexual arousal and dysfunctional sexual response in men with PE. Such
findings are consistent with reports that sensory stimulation of the penis has greater
electrophysiological cortical representation, and thus perhaps subjective signifi-
cance, in men with than controls [8].

15.4 Self-Reported Sexual Arousal

Conceptualization of PE has often included the idea that such men become aroused
very quickly—perhaps too quickly—resulting in “hyperarousal” during sexual
stimulation. Kaplan [3] and others have suggested that this rapid ascent to peak
arousal may lead men with PE to underestimate their level of arousal, thereby
leading to ejaculation prior to expectation. Furthermore, a positive correlation
between ejaculatory latency and frequency of sexual activity (more sexual activity
being associated with longer latencies [10, 16]) has further implicated level of
sexual arousal as a factor in PE. This correlation has been interpreted in two ways.
First, sexual arousal tends to habituate to repeated stimulation [17, 18]. Specifi-
cally, habituation of arousal and/or ejaculatory inhibition due to refractory periods
is less likely to occur in PE men because of their lower frequency of activity [19].
The second interpretation is that because of the combined effects of a short
ejaculatory latency and lower sexual activity, men with PE may have had fewer
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opportunities to learn adequate control over their arousal and therefore the
ejaculatory process [3]. To date, however, no clear etiological course has been
supported empirically.

The issue of arousal in premature ejaculation is actually threefold: first, whether
men with PE report higher levels of arousal to psychosexual stimulation than
controls; second, whether these men are less aware of their level of sexual arousal
than others; and third, whether, men with PE reach peak arousal more rapidly than
functional counterparts. Psychophysiological research has addressed all three
questions.

15.4.1 Levels of Sexual Arousal in Men with PE

Overall levels of self-reported sexual arousal to VSS appear to be no greater in
men with PE than controls [9, 10]. More recent analysis of self-reported arousal to
sexual stimuli that include VIB confirm this pattern—men with PE report neither
higher levels of arousal nor greater ease of becoming aroused to psychosexual
stimulation than controls [2].

15.4.2 Awareness of Level of Arousal in Men with PE

Regarding their awareness of their level of arousal, again there is no clear dis-
tinction between men with PE and controls. Strassberg et al. [20], for example, have
demonstrated that self-assessments of sexual arousal were not less accurate for men
with PE than controls. Furthermore, Rowland et al. [2] reported no differences in
the correlation between erectile response and self-reported arousal, or between
erectile response and estimated erectile response, for PE men versus controls. Such
findings tend to negate the idea that men with PE are less attuned to their level of
sexual excitation, at least insofar as the erectile phase of the sexual response cycle.
Interestingly, when men with PE are treated with an anti-ejaculatory agent such as
clomipramine, they exhibit erectile responses to VSS comparable to those under
placebo. But their self-reported sexual arousal is substantially attenuated compared
with placebo and, of course, their ejaculatory response is delayed [2, 21]. Thus,
while clomipramine and other ejaculatory retarding agents such as the SSRIs may
delay ejaculation through monoaminergic effects, such effects may be mediated or
enhanced by the attenuating effects of these agents on sexual arousal.

15.4.3 Latency to Erection or Penile Tumescence in Men
with PE

Regarding whether men with PE not only have short latencies to ejaculation, but
also short latencies to erection, data are mixed. A subgroup of men with PE exhibits
a rapid rise to peak arousal, which then terminates quickly with ejaculation.
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However, the majority of men show rates of tumescence that are comparable to or,
in some instances, actually lower than those of functional counterparts [22, 23].
Recently, for example, we showed that average erectile response during VSS was
consistently lower in men with PE compared with controls (see section below on
genital and heart rate response, [23]).

In conclusion, although psychophysiological research has not identified con-
sistent differences in maximum self-reported arousal, awareness of arousal, and
rate of rise in penile tumescence between men with PE and others, one curious
finding has emerged. Given their closer (self-reported) proximity to ejaculation
than controls under VSS + VIB, the fact that men with PE do not consistently
report higher levels of arousal [22] is surprising. This pattern lends support to the
idea that PE men may indeed underestimate their levels of sexual arousal, or at
least that there is a disconnection between ejaculation and peak arousal, events that
in sexually functional men are well synchronized. In clinical circles, this point is
often acknowledged by the need to help men with PE recognize the premonitory
sensations of impending ejaculation [24], that is, while they may be attuned to
their arousal levels, they may not be fully attuned to physiological cues signaling
ejaculation.

15.5 Anxiety and Affective Response of Men with PE

Relevant to the understanding of PE is whether affective states play a critical role in
the etiology and/or maintenance of this condition. The affective component of sexual
response—particularly anxiety—has long been theorized to play an underlying role
in causing or sustaining sexual dysfunctions in men [3, 4, 25, 26]. Although most
often associated with a general inhibition of erectile response, a more generalized
anxiety could actually have the effect of increasing arousal [27-29]. Thus,
relationships among anxiety, general emotional arousal, specific sexual arousal, and
ejaculatory threshold are plausible. Nevertheless, specific affective states related to
dysfunctional sexual response either could be part of the original etiology of the
dysfunction or could represent a reaction to failed genital response that then
exacerbates the problem [30].

Psychophysiological studies have provided some insight into the role of affect
in dysfunctional response in men. Compared with sexually functional counterparts,
men with ED exhibit higher negative and lower positive affect in response to erotic
stimulation [29, 31, 32]. And men with PE show similar patterns of positive and
negative affect as men with ED [33].

Recently, we [34] attempted to identify ways in which men with PE differ from
functional counterparts on specific positive and negative emotional dimensions
during VSS + VIB, as well as to identify changes in emotional responding as the
result of pharmacotherapy. Consistent with previous findings, men with PE reported
higher levels of negative emotions such as embarrassment/guilt, distress/worry, and
anger/annoyed both prior to and during VSS + VIB than controls. Although some
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negative affects diminished in PE men who responded well to the ejaculatory-
retarding effects of clomipramine, levels of both guilt/embarrassed and anger/
annoyed were still elevated in comparison with controls.

Positive affect was also different between men with PE and controls. Perhaps
most important, the positive affect “pleasant/enjoyable” increased during erotic
stimulation in men with PE who responded well to clomipramine treatment (i.e.,
“responders”), whereas it decreased in men with PE who responded minimally or
not at all (i.e., “non-responders”) [34, 35]. Compared with placebo, clomipramine
also had the effect of attenuating another positive emotion, “arousal/sensual” in
both PE and control groups.

How might such changes in positive emotional response be interpreted?
Attenuated “arousal/sensual” during erotic stimulation under clomipramine in
men with PE may help explain why “pleasant/enjoyable” increased in PE
responders during treatment. Attenuated sexual arousal due to clomipramine might
have been one of several factors that counteracted the dysfunctional response of
rapid ejaculation, thus allowing these men to enjoy the delay in ejaculation and to
experience a greater sense of self-efficacy over their problem. However, this
explanation remains incomplete—men with PE who did not respond to clomip-
ramine in terms of ejaculatory latency also showed a decrease in arousal/sensual
during pharmacotherapy, indicating that the ejaculatory-inhibiting effects of clo-
mipramine involve more than merely decreasing sexual arousal.

In summary, the fact that successful pharmacotherapeutic treatment of rapid
ejaculation imparts beneficial effects with respect to the overall enjoyment of sex
suggests that the initial lower positive affect in men with PE emanates from their
dysfunctional response. That is, for most men with PE, diminished positive affect
is probably not a cause of the PE, but rather fallout from it. Because “pleasant/
enjoyable” increased spontaneously with successful treatment—perhaps due to a
greater sense of efficacy and control over ejaculation—such emotions appear to be
tied directly to the man’s level of functionality. The greater the level of sexual
functioning, the greater the positive affect.

In contrast, the finding that several negative emotions continued at elevated
levels in men with PE—even among those benefiting from the pharmacother-
apy—suggests that elevated negative affect could contribute to the maintenance
(and possibly the etiology) of dysfunctional response. Further study is needed to
determine whether specific negative emotions associated with sexual dysfunction
might generally be resistant to the beneficial effects of ejaculatory-retarding
drugs. It may be, for example, that particular negative emotional states are more
dispositional (trait) than response-related (state or situational) in men with PE, an
idea that has received limited support from various psychometric analyses of
men with this disorder [36, 37]. Alternatively, had alleviation of the dysfunc-
tional response been sustained through clomipramine treatment over a longer
period of time, enabling men to gain greater confidence in their functionality,
specific negative affects may have eventually decreased to levels comparable to
controls.



194 D. L. Rowland

15.6 Penile and Heart Rate Response During
Arousal in PE and Control Men

Given that men with PE have short ejaculatory latencies, we might also expect
them to show stronger and more rapid erectile tumescence (i.e., shorter latencies to
maximum penile tumescence). Yet, psychophysiological studies have found no
overall differences between PE and control groups on various erectile parameters,
including overall latency to maximum erection [9, 26]. In fact, even though men
with PE ejaculate rapidly, some data suggest (counter intuitively) that they might
exhibit weaker erectile responses than controls. For example, men with PE report
higher negative affect—a condition generally considered anti-erectile though not
anti-ejaculatory—before and during erotic stimulation than controls [32, 34]. And
they report greater difficulty getting an erection and weaker overall erections than
controls, despite greater self-reported proximity to ejaculation [2]. Thus, even
though men with PE ejaculate rapidly following intromission and/or once coital or
manual stimulation has begun with a full erection, they might have greater diffi-
culty and take longer to achieve an erection sufficient for intromission than
functional counterparts.

To determine whether the physiological response of men with PE differs from
that of sexually-functional counterparts, we [22, 23] undertook a minute-by-
minute analysis of penile response and heart rate in groups of PE and functional
men during combined VSS + VIB. Interestingly, four of 25 men with PE (16%) did
not show any erectile response (<5 mm circumference increase), compared with
one of 13 (8%) controls. Whether this difference resulted from, as hypothesized,
greater inhibition of erectile response in the men with PE or from a selection bias
in our groups (volunteer control subjects represent a self-selecting group) is not
known. However, even those men with PE who responded with some level of
erectile response tended to show lower average (though not peak) penile response
than controls.

Patterns of heart rate distinguish men with PE from controls even more strongly
than erectile response [23]. In our study and similar to other studies [38, 39],
controls exhibited a pattern of decreasing heart rate initially during sexual arousal
and penile tumescence to VSS + VIB, followed by a gradual leveling and slight
increase in heart rate by the end of the session. In contrast, men with PE exhibited
higher heart rates than controls throughout most of the session, with a consistent
acceleration that was strongly portent of their rapid ejaculatory response. Indeed,
for these men, an initial deceleration in heart rate characteristic of functional men—
a typical response as subjects attend and orient towards a novel stimulus [40] - was
essentially absent. Furthermore, individual patterns of heart rate in both PE and
control groups were highly idiosyncratic across different testing sessions [41].

Such patterns suggest that the physiological responses of men with PE and
controls may serve as distinguishing characteristics. Together with the affective
and perceptual anomalies associated with erectile response in men with PE
mentioned earlier, these findings suggest a possible disruption of the typical
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autonomic processes involved in erection and ejaculation. For example, in men
with PE, sympathetic activation associated with ejaculation may occur earlier
within the sexual response cycle—an effect that may result from any number of
factors including anxiety or negative affect. Early sympathetic activation may
account for the accelerating heart rate in these men and may be reflected in
weaker, parasympathetically-mediated erectile response. At the same time, this
sympathetic activation may trigger ejaculation prematurely, perhaps even before
the man reaches maximum levels of cerebrally-mediated sexual excitement. The
finding that men with PE show less suppression of sympathetically-mediated skin
potentials (i.e., an index of ongoing sympathetic activation) during papaverine-
induced erections [42] lends further support to the idea that parasympathetic-
sympathetic interaction may be altered in men with PE.

Even if “early” sympathetic activation accounts for low ejaculatory thresholds
in men with PE, these data do not yet clarify why sympathetic control might
dominate earlier during psychosexual stimulation in PE men than controls. For
example, might higher negative affect or some other psychobiological process shift
control from the parasympathetic (erectile) phase to the sympathetic (ejaculatory)
phase prematurely? Or might erectile response in men with PE be under greater
sympathetic influence than in functional counterparts [43], an idea consistent with
recent data suggesting that psychogenic genital vasocongestion in women depends
strongly on sympathetic innervation [44]?

15.7 Summary and Conclusion

With the development of new pharmaceuticals for the treatment of PE, many in
the health professions may mistakenly assume that PE is both understood and
curable. Quite to the contrary, most current and impending solutions to PE are
symptomatically based—that is, they treat the symptom of rapid ejaculation, yet
offer no long lasting solution to the problem. In this respect, sexual psycho-
physiological analysis of PE has been an important and useful tool in identifying
domains that might be further explored in developing treatments that address the
actual cause(s) of PE.
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16.1 Introduction

Sexuality questionnaires play an integral role in the diagnosis and treatment of
male and female sexual dysfunctions. They are used to (1) identify/diagnose
individuals with a particular dysfunction, (2) assess the severity of the dysfunction,
(3) measure improvement or satisfaction with treatment, (4) examine the impact of
the dysfunction on the individual’s quality of life (e.g., relationship satisfaction,
mood, sexual confidence), and (5) study the impact of the dysfunction on the
partner and his or her quality of life.

The development of new sexuality questionnaires and diaries, known as patient-
reported outcomes (PROs), has been stimulated by the burgeoning sexual health
pharmaceutical programs and guidance from regulatory agencies, such as the US
food and drug administration (FDA). The latter requires objective and PRO
methods to document improvements in sexual function. For instance, the three
phosphodiesterase type five inhibitors (PDES5i) (sildenafil, tadalafil, and vardenafil)
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were approved, in part, because each compound demonstrated significant
improvement on the international index of erectile function (IIEF) [1], a 15-item
validated PRO.

PROs for premature ejaculation (PE) have lagged behind the development of
questionnaires for erectile dysfunction (ED). More recently, with the advent of
pharmaceutical trials for PE [2], there has been renewed interest in creating and
validating PROs that identify/diagnose the condition and measure improvement
with treatment.

This article reviews the PE-related PROs that have appeared in the published
literature. Each questionnaire’s psychometric properties and its benefits and lim-
itations are examined and discussed. The authors hope this helps clinicians and
researchers to identify brief, reliable, and valid measures that document treatment
effects or identify men with PE.

16.2 Definitions of Premature Ejaculation and Problems
with the Current Definitions

A universally accepted definition of PE remains to be established. To date, there
are at least eight definitions of PE offered by different professional organizations or
researchers (see Chap. 5). All but one were derived from the consensus opinion of
experts or from clinical wisdom; only the definition by Waldinger et al. [3] is the
byproduct of scientific data collection from a large observational study from the
general population. All but two definitions (Waldinger et al. [3] and Masters and
Johnson [4]) suffer from excessive vagueness, lack of precision and undue sub-
jectivity on the part of the diagnostician.

The most utilized definition had been based on the definition in the Diagnostic and
Statistical Manual of Mental Disorders, Fourth edition, Revision (DSM-IV-TR) [5].
It defined PE as:

e Persistent or recurrent ejaculation with minimal sexual stimulation before, on,
or shortly after penetration and before the person wishes it.

e The disturbance causes marked distress or interpersonal difficulty.

e The PE is not attributable exclusively to the direct effects of a substance.

The dilemma for the clinician is to objectively define “minimal sexual stimulation”
or “shortly after penetration” or “before the person wishes” or “marked distress or
interpersonal difficulty”? One clinician’s interpretation of the DSM-IV-TR criteria is
likely to differ from another clinician’s interpretation. Failure to have an agreed-on
definition of what constitutes PE has also hampered research efforts.

The validity of a PRO depends on the definition of the condition. PROs for PE
need to discriminate between a group with the condition (PE) or those without the
condition (non-PE) or to accurately assess treatment effects within a group of men
with PE. Obviously, definitions without clearly defined objective criteria make
development of PE PROs difficult.
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Despite the convincing criticisms leveled at the definitions of PE (excessive
vagueness, imprecision, and subjectivity), there is significant overlap among them.
Four common factors emerge from the proposed definitions: intravaginal ejacu-
latory latency time (IELT), perceived control, distress, and interpersonal difficulty
(related to the ejaculatory dysfunction).

Given these common factors, the issue becomes whether a diagnosis of PE
should be unidimensional [6-8], based primarily on a defined IELT threshold, or
multidimensional, using a defined IELT threshold and the variables of perceived
lack of control, poor sexual satisfaction, and distress [9, 10]. Recent publications
of observational data in men with and without PE have clarified the answer to this
controversy [11-13].

An observational study of men diagnosed by clinicians as having or not having
PE by Patrick et al. [11] suggests that IELT alone is not sufficient to categorize the
two groups accurately. There was significant overlap between the IELTs of men
with and without PE. Further analysis of the data studied [13] the interrelation
between IELT, perceived control over ejaculation, decreased satisfaction with
sexual intercourse, personal distress, and interpersonal difficulty related to ejacu-
lation. These investigators found that control over ejaculation was central to
understanding how PE is associated with satisfaction with sexual intercourse and
ejaculation-related distress. Furthermore, the association of IELT with satisfaction
with intercourse and distress related to ejaculation was mediated by perceived
control over ejaculation. The results were robust; how IELT was scaled did not
have an impact on the model; neither did restricting the sample to men with an
IELT of 2 min or less.

In 2008, because of the concerns of clinicians and researchers alike as to the
limitations of the current definitions of PE, the International Society for Sexual
Medicine convened a group of PE experts to develop an evidence-based definition
of PE. This group proposed a definition for lifelong PE that they felt was appli-
cable to acquired PE as well. The definition was:

A male sexual dysfunction characterized by ejaculation which always or nearly always
occurs prior to or within about one minute of vaginal penetration, and the inability to delay
€jaculation on all or nearly all vaginal penetrations, and negative personal consequences,
such as distress, bother, frustration and/or the avoidance of sexual intimacy [14].

Given the evidence indicating the importance of assessing control, sexual sat-
isfaction, and distress in relation to a man’s PE, there needs to be a method to
measure these subjective elements accurately. One way of doing this is by using a
validated questionnaire (PRO) measure. Questionnaires have the advantage of
allowing for a systematic/standardized approach to diagnosis.

Provided the measure is brief and accurate, it should facilitate the diagnosis of
PE. Furthermore, in clinical research, such an approach of screening on control/
sexual satisfaction/distress would allow a more comprehensive assessment of the
impact of any novel treatment on PE.
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In summary, the data suggest that the diagnosis of PE should be multidimen-
sional and include IELT, the man’s perceived control, sexual satisfaction, and
distress. There remains some controversy as to the IELT threshold necessary to
diagnose PE; further data analysis is likely to resolve this debate.

16.3 Psychometric Properties of Patient-Reported Outcomes

PRO development consists of multiple stepwise statistical procedures to ensure
that the measure meets or exceeds established psychometric principles. These
psychometric requirements are listed and defined in Table 16.1. It is essential that
PROs demonstrate reliability, validity (known groups, convergent and divergent),
and sensitivity to detect changes in a specified population. Moreover, if the PRO
contains scales or domains, the items within these scales and the relation between
the scales and total score must also meet established psychometric standards.
Developing a PRO in this manner ensures that the clinician or investigator has a
reliable tool for diagnosis or detection of change.

16.4 Regulatory Requirements for Newly Developed
Patient-Reported Outcomes

New measures being developed for use in a clinical trial program, which may lead
to US labeling claims, need to satisfy the requirements of the FDA guidance for
industry, PRO measures: use in medical product development to support labeling
claims [15]. This document clearly sets forth the psychometric tests and properties
that need to be demonstrated for a new PRO to be considered validated. The FDA
guidance also emphasizes that the content of the tool be developed by interviewing
patients and that the language used in the PRO reflect the experience of patients.
Additionally, the guidance suggests that an end point model be developed
(research and model of Patrick et al. [13] are a good starting point for any new PE
measure) to support why particular end points under investigation have been
chosen. Any changes to a measure, inclusive of medium of administration, recall
period, or change in population would require revalidation.

16.5 Assessment Techniques

Methods used to assess treatment outcome for PE include (1) patient self-report,
(2) clinician judgment, (3) structured interview, (4) omnibus measures of sexual
function, (5) focused self-report inventories designed specifically to evaluate
outcome of treatments for PE, (6) patient diaries, and (7) timing of ejaculatory
latency by stopwatch.
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16.5.1 Self-Report

Investigators have been notoriously skeptical of the value of patient self-report when
conducting outcome studies. A recent study by Rosen et al. [16] reported that self-
estimated and stopwatch-measured IELT were interchangeable. The authors cor-
rectly assigned PE status with 80 % specificity and 80 % sensitivity. Previously,
Althof [17] correlated 13 patients’ self-report of IELT during a telephone interview, a
face-to-face clinical interview, and stopwatch-assessed IELT. Correlation coeffi-
cients between telephone interview and actual time and structured interview and
actual time were 0.619 and 0.627, respectively. These data would suggest that self-
report of IELT might suffice in a clinical situation. Clinical research demands a
higher standard of objectivity requiring IELT measurements, however. Given the
data, for treating clinicians patient reported IELT appears adequate.

16.5.2 Clinician Judgment

There are no reported studies on clinician concordance in diagnosing PE. Clinician
subjectivity in interpreting the current diagnostic criterion sets would likely
hamper agreement. Subjectivity in interpretation would also interfere with reli-
ability in gauging improvement with treatment or impact on the psychosocial
parameters. Patient self-report and clinician judgment, however, remain unobtru-
sive means of obtaining data and are the least burdensome for patients.

16.5.3 Inventories of Sexual Function

The Derogatis sexual function inventory (DSFI) [18] and the Golumbok Russ
inventory of sexual satisfaction (GRISS) [19] are omnibus sexual inventories,
neither of which is specifically designed to assess any one particular sexual dys-
function. The DSFI is composed of 254 items comprising 10 subscales. This
instrument offers investigators a reliable and valid means of measuring psycho-
logic distress; however, it has few questions devoted to ejaculatory latency or
voluntary control.

Similarly, the GRISS is a 28-item questionnaire designed to assess the existence
and severity of sexual problems. It consists of 12 subscales, one of which is rapid
ejaculation. The measure has good reliability and satisfactory validity but is more
helpful with diagnosis than outcome.

16.5.4 Structured Interviews

Designed by Metz et al., the premature ejaculation severity index (PESI) (Metz M,
Pryor J, Nessvacil R, personal communication, 1997) is a 10-item interview scale
that offers a severity of distress score. It may be most helpful to clinicians
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interested in pre- and posttherapy changes. It has limited utility as a research
instrument, however, because the validity and reliability of this measure have
never been established.

16.5.5 Timing of Ejaculatory Latency by Stopwatch

Use of a stopwatch to time ejaculatory latency from vaginal penetration until
ejaculation is a simple, objective, and reproducible outcome measure. The intru-
siveness of stopwatch assessment may seem more severe to those unfamiliar with
this approach than to subjects who participate in IELT studies. Surprisingly, most
couples do not object to being asked to time their lovemaking. In fact, some men
report that they enjoy competing with themselves to see if they can improve their
ejaculatory latency. What remains unknown is what influence, if any, that asking
couples to time lovemaking has on the outcome. Specifically, does timing,
increase, decrease, or have no effect on ejaculatory latency? Is it possible that
timing oneself serves as an occult treatment intervention?

Itis, however, unlikely that physicians would be able to routinely require patients
to time intercourse episodes before making a diagnosis of PE. It is too burdensome on
the physician and patient. As mentioned previously, patient self-reported ejaculatory
latency should suffice for diagnosis and treatment in a non-research setting.

16.6 Patient-Reported Outcomes for Premature Ejaculation

Table 16.2 lists the PROs available to identify/diagnose men with PE and PROs
for detecting change when treating men with PE. Each measure’s psychometric
properties are described as well. Table 16.2 was compiled by reviewing the lit-
erature; only those measures in which the reliability and validity are documented
have been included.

16.6.1 Patient-Reported Outcomes to Identify/Diagnose Men
with Premature Ejaculation

There are two measures available to diagnose PE. The first, the Chinese index of
premature ejaculation (CIPE) [20], has five items that assess perceived time to
ejaculation from intromission, ability to prolong intercourse time, sexual satis-
faction, partner satisfaction, and anxiety/depression related to sexual activity. This
measure does not seem to have had any psychometric analyses conducted before
determining the scoring system to diagnosis absence or presence of PE (only
known groups validity). Although further validation seems to be necessary, the
CIPE may be used to identify men with PE but is not recommended as an outcome
measure.



207

16 Patient Reported Outcomes Used in the Assessment of Premature Ejaculation

(panunuoo)
X X
X X
A A
anfeA
aanorpaxd
EINGL £ Kyoygroads

pue oAnISOd  /ANAIISUSS

$159) ansouser(

dInN

$SQuUAAISuOdsay

sdnoi3
umouyy

A A
X A
X X
JUSSIOAIP 159301
-JuaS10AU0D) -89,
AnpireA

samseaw uonenoelo awmjewad jo

e/

KoUQ)SISUOd
[euIuy

Aqerjoy

e/u

SISA[eue
10)98]

SPU023s (L€ ¥
as) 6'¢ = LTdI UedN
SISOUSEIP UBIOIUI[D A
-INS ‘dd Suo[ayi[ 10
paxmboe g¢g 17 Apms
‘sanuI (86°'¢ = dS)

6’1 = LTdI

uBdJN stsouserp

URIOIUID AT-INSA -dd
Suopayiy Lp1 1 ApmS

soposido 9smooIuI
% 0s< Ut g
‘L141 snid stsougerp
UBIOIUId AT-INSA
(SISOUSRIP UBIOIUID
AIFINSd
991 = u :/8S'T =u

paxmboe
% 6€ SUOIJI % 19
samum (7' = ds)

9'] = ueaw
SLTAI 691 = U
uone[ndog

ddI

ddd

HdID

juswNsuy

sontodoid otowoyoksd z'9L djqel



S. E. Althof and T. Symonds

208

PAJENSUOWAP A[IBA[D JOU AINJEIJ X/ A POILIISUOWIP JOU AINJBIJ X PAJeISUOWIP AINJLIJ A
dryoad wonemnoelo armewaid:gqd [oo1 snsouserp uonemoelo amewald 7qgd ‘O[qedrdde jou p/u ‘uonoungsAp Aloye[noelo-arreuuonsanb yreay renxas
orew ql7-OHSW ‘swoydwAs 1oen Areuun 1omoj §7,)7 ‘uonenoeld arjewaid jo xopur 747 ‘uonenoefo amjewaid jo xopur asoury) g470) ‘eisejdrodAy onejsoid uswoq gJg

(Tzel = 4AS)
¥'6LC = LTdI -dd
pouodar-jjos 60¢ = u
Spu0oes (8.°1 = dS)
X A X X A A A A 99 = LTI ‘T6T = U Ladd

sordures

9SAY) UMM SnIeIs

Hd UO S[re1op ou ‘Hd g
/SLOT Yia usul S
606°9 USW [eNX3sIq 10
[enxasowoy L] = u

X X X X A A A A A uaW SN ST = U Aala-OHSIN
anfeA
aanarpard
QAIRSoU Kyoyroads sdnoi3 JUOSIOAIP 159191 KouQ)sIsuod SIsA[eue
pue oAnIsod  /ANADISUSS ([N Sseudalsuodsoy umouy]  -JuaSIoAuo) 1897, [euruy 10108, uonendog juowInISuy
§159) onsouseI( AprreA Arqerjoy

(ponunuod) z'gL 3jqel



16 Patient Reported Outcomes Used in the Assessment of Premature Ejaculation 209

The second PRO, the premature ejaculation diagnostic tool (PEDT) [21, 22], is
a five-item measure that evaluates difficulty in delaying ejaculation, ejaculating
before the person wishes, ejaculating with little stimulation, frustration related to
ejaculating prematurely, and concerns about the partner being sexually unfulfilled.
The content was developed to capture the key components of PE as stated in the
DSM-IV-R definition of PE and included men with IELTs of <2 min. It would
seem acceptable to use today as the content is consistent with the ISSM definition
and, importantly, the validation study included men with IELTs per the ISSM
definition. The PEDT has excellent sensitivity and specificity and makes an ideal
diagnostic tool (see www.pfizerpatientreportedoutcomes.com for a copy).

Psychometric analyses were conducted to ensure the items were valid and
reliable. Testing was then conducted to determine the most appropriate scoring
system to assess PE status. Although positive and negative predictive values were
not calculated, a further study was undertaken to test the PEDT concordance in
diagnosis against expert clinician diagnosis. The level of agreement between the
PEDT and clinical expert was high (k statistic = 0.80; 95% confidence interval
[CI]: 0.68-0.92). It has since been validated in Turkish and confirmed the strong
psychometric properties of the measure and the suggested scoring to identify
presence or absence of PE [23].

The limitation to using questionnaires in busy clinical practices is the time
required to have the patient complete the measure and the time necessary to score
the PRO and make the diagnosis. The PEDT and CIPE are brief and are quickly
completed and scored, however. They are less intrusive and burdensome than
asking patients to time lovemaking and provide an immediate decision regarding
diagnosis.

16.6.2 Patient-Reported Outcomes for Determining
Treatment Effects

There are five measures that assess the impact of treatment on men with PE.
A summary of the development and validation of each PRO is given in Table 16.2.

The premature ejaculation profile (PEP) [13] contains four questions assessing
perceived control over ejaculation, satisfaction with sexual intercourse, personal
distress related to ejaculation, and interpersonal difficulty related to ejaculation
(see Appendix). Each item has been validated and has shown robust psychometrics.
An assessment of the items’ convergent and divergent validity needs to be consid-
ered, as does a criterion for showing a meaningful change, such as minimum
important difference (MID) or responder definition.

The advantage of the PEP is its brevity. This may also be a limitation, however,
because each domain (control, satisfaction, distress, and interpersonal difficulty)
consists of only one question, which may have an impact on the reliability of the
items and may limit the sensitivity of each domain.
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The Index of PE [24], with three domains covering control, sexual satisfaction, and
distress, also showed strong psychometric properties (see www.pfizerpatientreported
outcomes.com for a copy). Responsiveness has yet to be shown, and an MID or responder
definition needs to be agreed on.

The newly developed Male Sexual Health Questionnaire-Ejaculation [25] has
four items: three to assess function (force, volume, and frequency of ejaculation)
and one to assess bother. It is best suited to evaluate delayed ejaculation rather
than PE. How relevant the concepts of volume and force of ejaculation are in
determining the impact on PE men’s lives is unclear. The psychometric data did
not provide any information on its diagnostic capability or its responsiveness or
definition of MID or responder.

There were other measures mentioned in the literature; however, validation data
were sparse or nonexistent. The PEQuest [26] was developed to investigate cog-
nitive and partner-related factors in PE. Apart from information about how it was
developed, however, there was limited information given as to its validation. The
Yonsei-Sexual Function Inventory-II [27] similarly was developed to assess var-
ious factors related to PE (performance anxiety, patient and partner satisfaction,
sexual desire, and overall sexual function); however, again, there was no valida-
tion information found in the literature to defend the measures use to assess
outcome in PE clinical trials.

16.7 Summary

This article has reviewed the state of the art as it relates to PROs for PE. An
objective, evidence-based definition of PE has been proposed that includes an
IELT cutoff, the criterion of distress and inability to delay/control ejaculation.
Both the IPE and the PEP have domains that assess control and distress. They also
have a domain for satisfaction which is not part of the current ISSM definition. The
validation of the IPE, PEP and PEDT were in cohorts that included the <1 min
IELT population, which would indicate their continued validity for use in
screening for PE or measuring outcome in PE trials. Revisions to the DSM are
projected to come out in 2013, it is unclear how PE will be defined. Any significant
definition changes will affect the utility of the existing PRO measures.

Table 16.1 offers an in-depth review of the psychometric challenges that PROs
must meet or exceed. Combined with the requirements of the regulatory agencies,
such as the FDA, PROs have become increasingly sophisticated and reliable
instruments for identifying men with PE and measuring treatment effects.

Table 16.2 reviews the available tools for clinicians and researchers and provides
guidance concerning the benefits and limitations of these measures. It is important for
the field to have brief but reliable instruments to make important judgments
concerning diagnosis and treatment effects. The more a particular PRO is used, the
more we learn about its reliability, validity, and diagnostic capability. Also, we begin
to build a picture as to what an important change in score might look like. Rather than
developing yet more measures for the diagnosis of PE and assessment of treatment
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effects, the authors encourage researchers to use and build on the existing measures.
The PEDT and IPE publications state that use is available for any interested
researchers (and can be sourced across a number of languages at www.
pfizerpatientreportedoutcomes.com), which is a positive move to consolidating
and moving to one or two measures that all researchers can become familiar with and
be more confident that diagnosis and treatment effects are reliable and valid.

Appendix: Premature Ejaculation Profile (PEP)

Premature Ejaculation Profile (PEP Items)

Over the past month, was your control over ejaculation during sexual intercourse:

Very Poor Poor Fair Good Very Good

Over the past month, was your satisfaction with sexual intercourse:

Very Poor Poor Fair Good Very Good

Over the past month, how distressed were you by how fast you ejaculated during sexual
intercourse?

Not at All A Little Moderately Quite A Bit Extremely

Over the past month, to what extent did how fast you ejaculated during sexual intercourse

cause difficulty in your relationship with your partner?

Not at All A Little Moderately Quite A Bit Extremely
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17.1 Introduction

Cog