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In this volume, we have brought together thoughts and
recommendations of notable international experts in the
field of sexual disorders, based on their understanding and
evaluation of the research literature and on their assessment
of current diagnostic and treatment practices. The text is
written to benefit mental health clinicians and primary care
physicians, as well as specialists in the fields of sex therapy
and sexual medicine. The intersection of these multiple per-
spectives is becoming increasingly inevitable and thoughtful
integration is becoming critically important. Health providers
from many disciplines, both in and outside the field of sexol-
ogy, will benefit not only from greater understanding of these
merging viewpoints but also from exposure to new develop-
ments within their own expert and cognate fields.

The volume is organized around the three major sexual
disorder classifications:

Part I Sexual Dysfunctions, that is, problems in re-
sponding adequately to achieve a sexually satis-
fying life, usually within the context of a sexual
relationship.

Part I1 Gender Identity Disorders, that is, strong cross-
gender identification and a general discomfort
with one’s assigned sex, as usually is biologi-
cally determined.

Part III Paraphilias and Atypical Sexual Behaviors, that is,
strong sexual urges, behaviors, and/or fantasies
that involve sexual activity with inappropriate
objects or in inappropriate situations.

An underlying assumption of each disorder is that the
condition causes significant distress and/or that it leads to im-
pairment in social or interpersonal functioning. Many of the
disorders are classified in the Diagnostic and Statistical Manual
of Mental Disorders (DSM; as well as the International Statistical
Classification of Diseases and Related Health Problems or ICD). We
have included an Appendix listing the DSM descriptions.

Each part includes a brief introduction, followed by a
series of chapters meant to bring breadth to the understand-
ing of the disorder classification. Each chapter addresses a
specific aspect of the disorder classification—including an
introduction to the issue, definition and description of the
disorder, prevalence and risk factors, assessment strategies,
and finally, recommendations for treatment. Each part also

PREFACE

xvii



xviii Preface

includes at least one chapter on an emerging issue or alternative
viewpoint, selected because it steps in some way beyond the tradi-
tional boundaries of sexological inquiry.

We have asked authors to present their topics from a holistic
perspective, attending to the multiple audiences of the volume.
We encouraged the use of tables, figures, and summary sidebars
and bullets to make the information more easily understood and
referenced. While some authors responded enthusiastically to
these tasks and others had to be coaxed, in the end, because they
brought their own discipline-specific perspective and “culture” to
the text, we are confident that the overall coverage is fair and bal-
anced. At the same time, we recognize that research and treat-
ment gains have not been spread evenly across perspectives; this
results—not surprisingly—in chapters inevitably weighted toward
one approach or another (e.g., biological/medical or psychologi-
cal/ developmental). Our hope is that no matter what the reader’s
perspective, the material in this volume will both answer ques-
tions and raise new ones.

We are grateful to the authors who contributed their time,
labor, expertise, and intellectual investment to this handbook. We
hope you, the reader, take as much from these chapters as the au-
thors put into them, that you find this volume thoughtful, inform-
ative, and useful, whether you are a seasoned expert in the field, a
curious professional expanding horizons, or a student embarking
on an exploratory voyage into the field of sexology.
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PART

SEXUAL DYSFUNCTIONS






Consistent with our peculiarly Western tendency to analyze,
organize, and label things, the field of sexology has typically
described sexual response as having desire, arousal, and resolu-
tion (orgasm) phases. This convenient (with respect to a nosology
of diagnosing and treating sexual problems), but misleading char-
acterization of sexual response has, for sexologists, been both a
blessing and a bane. It enables us to speak a common language, to
investigate more discrete units of analysis, and to thoroughly
piece together small puzzles to produce greater understanding. At
the same time, such structures impose artificial boundaries on our
investigations, limit our abilities to incorporate theories and ideas
from outside disciplines, and diminish the creativity with which
we go about solving problems in the field.

We editors have complacently and expediently permitted
ourselves to fall into this organizational trap, though, of course,
differentiating between the responses of men and women. The re-
sult is that the various chapters purporting to cover a specific
topic cannot do so without making reference to concepts and
ideas germane to the other topics. But this is an asset rather than
a liability, resulting in the reader sometimes being exposed to sim-
ilar ideas multiple times through different lenses.

Thus, we include chapters dealing with the normal elements
of sexual response and dysfunction on sexual desire (a slippery
construct, but one with both a phenomenological reality and ability
to help explain the frequency and intensity of sexual behaviors),
sexual arousal, and sexual resolution (orgasm and ejaculation in
the man). We are certain you will be struck by the substantial dif-
ferences in approach in the chapters discussing male versus female
sexual response. Whether this is a function of differences in the ac-
tual phenomena under discussion, in the advances made in each of
the fields, in the importance of specific outcomes to treatment or in
the perspectives and supporting language of the authors aligned
with the issue is not always evident.

Beyond this basic coverage, we have included chapters on
emerging or evolving topics, dealing specifically with vaginal pain
in women (Is it a sex or a pain disorder?), hormones and aging in
men (androgens affect more than just sexual health), aging and
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menopause in women (the challenge of separating the effects of
one from the other), and sexuality and disease (people who are
chronically ill lament the loss of their sexuality or face special
challenges in realizing it).

Significant advances have been made with respect to men’s
sexuality, however, there are challenges facing researchers as they
try to better understand women'’s sexuality, work with our cur-
rent (and even recently modified) models of sexual response, and
the systematic exploration of other areas.

Part T has two sections: Male sexual dysfunctions are dis-
cussed in Chapters 1 through 5, and female sexual dysfunctions
are discussed in Chapters 6 through 10.



Disorders of Male Sexual Desire

Geoffrey Ian Hackett

Chapter

Learning Objectives
In this chapter, we discuss the:

e Nature and components of sexual desire.

e Epidemiology of desire problems in men.

e Physiology of sexual desire.

e Medical and psychological factors related to desire disorders.
¢ Management of hypoactive sexual desire disorder.

e Ethical concerns surrounding treatment.

I ow sexual desire in men, clinically referred to as male hy-

poactive sexual desire disorder (HSDD), is a condition char-
acterized by diminished or absent intensity or frequency of desire
for sexual activity. The Diagnostic and Statistical Manual for Mental
Disorders (DSM) first included male HSDD as a sexual disorder in
1977, and most recently DSM-IV (American Psychiatric Associa-
tion, 2004) has defined it as:

A. Persistently or recurrently deficient (or absent) sexual fantasies
and desire for sexual activity. The judgment of deficiency or ab-
sence is made by the clinician, taking into account factors that
affect sexual functioning, such as age and the context of the
person’s life.



6 Sexual Dysfunctions

B. The disturbance causes marked distress or interpersonal
difficulty.

C. The sexual dysfunction is not better accounted for by another
Axis I disorder (except another Sexual Dysfunction) and is not
due exclusively to the direct physiological effects of a substance
(e.g., a drug of abuse, a medication) or a general medical condi-
tion. (p. 541)

DSM-IV further qualifies HSDD as “acquired” if it develops
after a period of normal sexual functioning or “generalized” if it is
not limited to certain types of stimulation, situations, or partners.

A number of issues arise from the DSM definition. For exam-
ple, the validity of the statement “unless explained by another
medical disorder” has been the subject of discussion for two rea-
sons. First, medical disorders such as depression and erectile dys-
function frequently coexist with low sexual desire, yet even the
most thorough sexual history cannot always determine which
variable explains the other. Second, it is not always clear when a
particular factor affecting sexual desire might be classified as a
“medical disorder.” For example, testosterone deficiency may con-
tribute to low sexual desire, yet researchers and clinicians have
not yet reached a consensus regarding a threshold level for normal
testosterone, below which would constitute a deficiency and thus
warrant a medical diagnosis of hypogonadism.

Characterizing Sexual Desire and Its Components

Kaplan'’s (1995) model of the male sexual response concludes that
desire in men is innate and spontaneous, leading to arousal, com-
prising erection and excitement, and further leading to orgasm
and detumescence. Today, most experts would regard this view as
simplistic because sexual desire is not a singular phenomenon that
serves merely as a precursor to the other stages of the sexual re-
sponse cycle. The Oxford English Dictionary’s (1989) definition for
libido, a term frequently used in the clinical literature to denote
sexual desire, hints at the true complexity of this construct. So de-
fined, libido involves spontaneous sexual thoughts and fantasies,
as well as attentiveness to external sexual stimuli that may be vi-
sual, auditory, or tactile.

Although no broad consensus exists regarding an accepted
definition for sexual desire (and, indeed, it may differ for men
versus women: see Chapter 6), in an attempt to capture its com-
plex nature, Levine (2003) defines desire as “the motivation or in-
clination to be sexual” and suggests that this construct be
considered in terms of the following components:
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e Drive is the biological component of desire. Levine suggests
that this component might one day be described in terms of
a series of specific neurophysiological events. Male sex drive
focuses primarily on intercourse and orgasm, whereas fe-
male sex drive focuses primarily on intimacy, with sexual
activity viewed in this broader context and orgasm seen as
optional (see Table 1.1).

e Motive is specific to the individual and related to the particu-
lar relationship dynamics (i.e., pertaining to the “relation-
ship” reasons for wanting to have sex), as might be
considered in terms of “she might leave me unless I have sex
with her.” Presumably this component is more pronounced
in female desire.

e Wish refers to the cultural expectations that lead a person to
want to have sex; in some instances it reflects the gender ex-
pectation of what it means, for instance, to be a “true man.”

Hypoactive sexual desire disorder (HSDD), the nomencla-
ture representing a clinical diagnosis of a low-desire problem, is
a condition characterized by the absence or noticeable decrease
in the frequency with which the man experiences the desire for
sexual activity. Whether this condition constitutes a problem for
the couple or causes distress within the relationship is frequently
related to the desire disparity within the couple. A high level
of disparity between partners is likely to distress one or both
partners. In contrast, a low level of desire in both parties can be
associated with low distress and a satisfactory relationship. As a
result, low desire in either partner might never reach the point
of clinical diagnosis.

HSDD frequently coexists with other sexual disorders
(Meuleman & van Lankveld, 2005). For example, an important
distinction concerning the diagnosis of low sexual desire is the ex-
clusion of sexual aversion disorder, a condition where negative
emotions such as fear, disgust, revulsion, or anger are expressed

Table 1.1 Gender Differences in Sexuality

Men Women
Genital-focused Intimacy-focused
Performance-orientated Sex viewed in a broader context
Orgasm mandatory Orgasm optional
Visual stimulus has primacy Visual stimulus often distracting
Tactile stimulus often distracting Tactile stimulus (not exclusively genital)

Disparity often the issue
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when engaging in sexual activity with a partner or when simply
thinking about sex, either with that partner or more generally.
Aversion cases are often the result of sexual trauma such as child
abuse, conflict about sexuality, or abuse or infidelity by a partner.
Such conditions clearly require specific targeted therapy that ad-
dresses these primary issues (Leiblum & Rosen, 2000) because
low desire in these individuals is a by-product of these other con-
ditions. Both in clinical practice and in epidemiological surveys
exploring sexual desire, these components are frequently inter-
woven. In men, HSDD may also be associated with erectile dys-
function and is frequently erroneously diagnosed and treated as
such, often with disappointing results because the primary sexual
problem, namely sexual avoidance due to erectile failure, has not
been addressed. Such complex situations where comorbid sexual
problems exist require both astute diagnostic practices and treat-
ment protocols.

Epidemiology

Prevalence Rates for Low Sexual Desire and Male
Hypoactive Sexual Desire Disorder

The 1992 National Health and Social Life Survey (NHSLS; Lau-
mann, Paik, & Rosen, 1999), which surveyed 1,410 men ages 18
to 59 in the United States, reported a prevalence rate of 5% for
sexual desire disorders in men, 5% for erectile dysfunction (ED),
and 22% for premature ejaculation. The prevalence of desire dis-
orders in the female cohort was 23%. Although this study used
suitable statistical methods for generating prevalence rates, the
disparity between the low prevalence of ED reported in this
study and much higher rates reported in subsequent studies
casts doubt on the accuracy of the estimates, including those for
sexual desire disorders. One of the potential problems of the
NHSLS was that it required the participants’ subjective evalua-
tion on an item only indirectly related to low sexual desire:
specifically, participants were asked whether they felt “reduced,
normal, or higher than average” levels of sexual desire.

More recently, the Global Sexual Attitudes and Behaviors
Study (GSSAB; Laumann, Nicolosi, Glasser, Paik, & Gingell,
2005), an international survey of 13,618 men from 29 countries,
included a single item as to whether lack of sexual interest oc-
curred occasionally, periodically, or frequently, with self-
assessed ranges for these categories occurring between 13% and
28%. Because the GSSAB surveyed almost 10 times the number
of men and included more detailed questions than the NHSLS,
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its prevalence rates are generally considered better estimates. No
less important, these rates are more consistent with the clinical
experiences of many health providers, and they are consistent
with an earlier large United Kingdom population study on men
ages 18 to 59 that found 14% to 17% reporting a lack of interest
in sex (Seagraves & Seagraves, 1991).

However, self-reported low sexual desire is not synony-
mous with clinically diagnosed HSDD, and rates for male HSDD
are still not clear. In population-based studies, HSDD has been
reported in 0% to 15% of men and ED in 10% to 20% (Rosen,
2000). An analysis of 52 studies published between 1990 and
2000 using community samples yielded prevalence rates of 0%
to 3% for male HSDD and 0% to 5% for ED (Simons & Carey,
2001). Not surprisingly, prevalence estimates from primary care
and sexuality clinic samples have been characteristically much
higher.

Covariates of Low Sexual Desire

A number of covariates of low desire have been identified; the
NHSLS project found low desire related to such items as “think-
ing about sex less than once per week”; “having any sexual activ-
ity with a person of the same sex”; “partner ever having an
abortion”; and “being sexually touched before puberty.” In the
GSSAB study, risk factors for low sexual interest included depres-
sion, high alcohol consumption, emotional problems or stress,
and poor general health.

Perhaps the one factor that most consistently predicts
low sexual desire is age. Low sexual desire was strongly corre-
lated with age in both the NHSLS and GSSAB study, as well as
in other studies (e.g., Dunn, Croft, & Hackett, 1998b). One
community-based U.S. study found that 26% of men ages 70
and over had HSDD compared with only 0.6% ages 40 to 49
(Panser et al., 1995).

Gradual decreases in sexual desire are often considered a
natural consequence of aging by respondents of many surveys.
Decreased desire is less likely to cause distress to an individual if
the onset is gradual (as occurs with aging) rather than sudden;
many older couples simply adjust to this gradual age-related de-
cline in sexual desire and activity. Nevertheless, at least 25% of
men report an ongoing interest in having regular sexual activity
(i.e., more often than monthly) into their eighties (Balon, 1996),
and many older individuals and couples view sexual activity as
an important aspect of individual and relationship well-being.
Even though many men suffer a decline in sexual interest and
activity, they are often too embarrassed to raise the topic with
their physician.
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Physiology of Desire and Drive Disorders in Men

While the psychoanalytic concept of libido is now over a century
old, the experimental analysis of sexual motivation and drive was
first undertaken by Beach in the 1950s. Based on research with
male rats, Beach (1956) introduced the concept of the “dual na-
ture of sexual arousal and performance,” postulating that sexual
behavior depends on two relatively independent processes, one
controlling motivation (analogous perhaps to sexual desire or li-
bido in humans) and the other consummation. Motivation—the use
of the term by Beach differs from its use by Levine in the analysis
of sexual desire discussed in the previous section—involves a sex-
ual arousal mechanism that determines a male’s sexual response
to the perception of a receptive female. Its main function is to
stimulate the male rat to approach a female and to raise its sexual
excitement to the threshold necessary to activate the consumma-
tory elements of sexual behavior, that is, mounting and intromis-
sion. Thereafter, the consummatory mechanism controls the
intromission and ejaculatory elements of the male rat’s sexual be-
havior, integrating the sequence of mounts and intromissions,
thus amplifying the male’s arousal until ejaculation occurs. Re-
cent animal research has expanded Beach’s model, showing, for
instance, that the motivational and consummatory processes in-
volve separate brain regions within the hypothalamic and limbic
systems (Hamann, Herman, Nolan, & Wallen, 2004), indepen-
dently modulated by androgenic and dopaminergic agents (Balt-
hazart & Ball, 1998; Everitt, 1990; Pfaus, 1999). These animal
studies suggest an intricate interplay among steroid hormone ac-
tions, specific brain regions, and environmental (including part-
ner) stimuli that maintain central sexual arousability. From this,
expectations of competent sexual functioning have been devel-
oped, including sexual desire, arousal, and performance. How-
ever, extrapolation of findings based on animal models to human
sexual functioning remains controversial. Although recent work
in neural and behavioral sciences has allowed exploration of the
many factors that affect sexual motivation and performance in
humans, even with this, the understanding of sexual desire in
men remains incomplete. The following sections discuss a number
of factors that are well-known to affect sexual desire.

Biological and Medical Factors Related to

Low Sexual Desire and Hypoactive Sexual

Desire Disorder

Research exploring sexual desire suggests that it may be related to

any number of sexually specific and nonspecific factors. Some,
such as androgen deficiency and relationship conflict, may be spe-
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Table 1.2 Common Factors Associated with
Hypoactive Sexual Desire Disorder in Men

Androgen deficiency
Hyperprolactinemia

Anger and anxiety

Depression

Relationship conflict
Cardiovascular accidents
Antidepressant therapy

Epilepsy

Posttraumatic Stress Syndrome
Renal failure

Coronary disease and heart failure
Aging

HIV

Bodybuilding and eating disorders

cific to the expression of sexual response. Others factors such as
anger, depression, and related negative emotional states may entail
broad psychological responses that depress sexual interest in gen-
eral (see Table 1.2). Several factors known to affect men’s sexual
desire, along with several putative influencers, are discussed next.

Androgen Deficiency and Hypoactive Sexual Desire Disorder

Androgens (see Meston & Frohlich, 2000) are the major hor-
mones regulating the biological component of desire in men (see
Table 1.3). Extensive studies have shown that testosterone is
necessary for the full-range of sexual responses (Everitt, 1995;
Nelson, 2000) and is associated with depression in aging men
(McIntyre et al., 2006). The normal physiological range of testos-
terone is usually above 10 to 12 nmol/L and is considerably higher
than that necessary for normal sexual function. Critical testos-
terone levels for sexual function in males appear to be around 6 to
7 nmol/L (Traish & Guay, 2006), but with large intersubject vari-
ation (Nieschlag, 1979; also see Chapter 2, this volume).

Table 1.3 Relative Potency of Androgens

Androgen Ratios
DHT (Dihydrotestosterone) 300
Testosterone 100
Androstenedione (adrenal) 10

DHEA, DHEA-S (adrenal) 5
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The effect of androgens on sexual desire is robust and read-
ily reproducible (Gooren, 1987). In hypogonadal patients (i.e.,
testosterone levels typically under 7 nmol/L), pathological with-
drawal of androgens, followed by reintroduction of exogenous
androgens, reliably affects variation in such parameters as the
frequency of sexual fantasies, sexual arousal and desire, sponta-
neous erections during sleep and in the morning, ejaculation,
sexual activities with and without a partner, and orgasms
through coitus or masturbation (Gooren, 1987). However, in
eugonadal men with or without sexual problems, the effect of
testosterone administration on sexual parameters has received
only limited study. In a controlled study of eugonadal men with
diminished sexual desire, O’Carroll and Bancroft (1984) showed
that, compared with placebo, injections of testosterone esters
produced a significant increase in sexual interest; although in
most participants, this increase did not lead to a general im-
provement of the sexual relationship. In other research, when
supraphysiological doses of testosterone have been administered
to healthy volunteers as a potential hormonal male contracep-
tive, significant increases in arousal were found, but sexual
activity and spontaneous erections did not increase (Bagatell,
Heiman, Matsumoto, Rivier, & Bremner, 1994; Bancroft, 1984).
Thus, androgens may affect isolated aspects of sexual response in
healthy men; but because healthy men typically produce much
more androgen than is necessary to maintain sexual function,
studies that modify testosterone levels within the normal range
have led to the general conclusion that androgens are beneficial
primarily to men whose endogenous levels are abnormally low.

Depression and Hypoactive Sexual Desire Disorder

Loss of sexual desire is a classic symptom of major depressive
disorders, and therefore depression has played a prominent role
in the psychodynamics and therapeutic management of the con-
dition. Systematic studies suggest that low desire is present in up
to 75% of depressed patients (Rosen et al., 1997; Spector, Carey,
& Steinberg, 1996). Cause and effect are often difficult to ascer-
tain: low desire may be a symptom of depression or may lead to
depression as a consequence of its impact on the patient and his
relationship. On the one hand, a full assessment of patients with
HSDD and erectile dysfunction often reveals mild to moderate
levels of depression (Saltzman, Guay, & Jacobson, 2004). Yet,
treating the depression with antidepressant therapy is a common
cause of HSDD, erectile dysfunction, and ejaculatory problems in
men (see Case Study 1.1).

Estrogens and Sexual Desire in Men
Estradiol, the most biologically active estrogen in men, plays an
important role on bone formation and serves as the most active
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Case Study 1.1

Frank, a 62-year-old long-distance truck
driver, was involved in a crash late at
night when his truck jackknifed on a
frozen road. The driver of an oncoming
vehicle was killed, but Frank escaped
with only cuts and grazes. For 4 weeks,
he was unable to sleep but went back
to work after only a couple of days be-
cause he felt that it was the best way to
deal with his problem. For the next 2
months, he experienced outbursts of
temper, poor sleep, and flashbacks of the
accident. On several occasions, he had
to pull the car over because he was
shaking and feeling light-headed. His
wife suggested that he see his general
practitioner, who prescribed fluoxetine
20 mg. He returned after 3 weeks, and
the dosage was increased to 40 mg with
some improvement.

Twelve months after the accident, he
returned to his general practitioner
complaining of erectile dysfunction and
was prescribed 50 mg of sildenafil (4
tablets); but he returned 3 months later
saying that it had not worked. He and
his wife June had always enjoyed a very
active sex life right up until the acci-
dent. His insurance company had
arranged a referral with a urologist to
assess the relevance of the accident, the
subsequent depression, and its associa-
tion with his erectile dysfunction. The
urologist reported that organic erectile
dystunction could not have been caused
by his injuries and diagnosed “psy-
chogenic erectile dysfunction,” suggest-
ing that he be referred for sex therapy.
The patient requested a second opinion
because his case was soon going to
court, and he was claiming $60,000 for
erectile dysfunction as a consequence of
his accident.

A second opinion confirmed that he
was in fact suffering from HSDD, sec-
ondary to posttraumatic stress disorder.
In fact, since the accident, he had made
no sexual attempts, avoided all possible
sexual contact with his wife, and in-
creased his workload to be away from
home. Without telling June, he took
two doses of sildenafil 50 mg and expe-
rienced no sexual stimulation. His sex-
ual desire was virtually nonexistent
from the time of starting fluoxetine.

Observation Points

1. A full sexual history would have
elicited the lack of sexual attempts
and stimulation.

2. Do not always accept the patient’s
opinion of his problem.

3. HSDD is often associated with post-
traumatic stress.

4. This patient should have been
given a full erectile dysfunction
assessment for cardiovascular risk,
diabetes, hypogonadism, and dyslip-
idaemia, despite the history. The
general practitioner did not put him-
self in a position to diagnose the pa-
tient correctly.

5. The general practitioner could be li-
able for not assessing the case ade-
quately and not warning the patient
about the possible sexual side effects
of the tfluoxetine on sexual function.

6. Discontinuation of fluoxetine and
relationship therapy improved the
problem. He was found to have mild
Type 2 diabetes, and his erections
improved with tadalafil 20 mg,
twice weekly, under the severe dis-
tress regime. His testosterone and
lipids were normal.
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metabolite of testosterone, affecting receptors in the brain; this
latter function may underlie its possible role on sexual desire in
men. Although no significant sexual dysfunction has been ob-
served in men affected by congenital estrogen deficiency (Oettel,
2002), Carani et al. (2005), in a study on two men, observed a
synergistic positive effect of estradiol and testosterone on sexual
behavior. Yet, under some circumstances, estradiol may have a
negative effect on sexual desire in men. In males, 20% of estradiol
is formed by the Leydig cells in the testes and 80% in peripheral
tissues, particularly visceral fat, from aromatization of testos-
terone or from adrenal androstenedione. As a result, estradiol lev-
els are generally higher in men with increased visceral fat, as well
as Type 2 diabetic patients, resulting in a relative lowering of total
testosterone. As sex hormone binding globulin (SHBG) also rises
with Type 2 diabetes, free (biologically active) testosterone is fur-
ther lowered, to the extent that such men may experience re-
duced levels of desire. Obesity and Type 2 diabetes are also
significant risk factors for erectile dysfunction.

Other evidence delineating a relationship between estrogen
and male sexual response has been reported, but most is circum-
stantial to human response or correlational in nature. For example,
experiments in male rats (e.g., Srilatha & Adiakan, 2004) have
shown that increases in estrogen, including phytoestrogen (i.e., es-
trogens derived from plant sources), are associated with a reduc-
tion in circulating testosterone and erectile insufficiency in rats due
to cavernal hypoplasia. In men, a link has been found between sex-
ual dysfunction and exposure to pesticides with estrogenic or an-
tiandrogenic properties (Oliva, Giami, & Multigner, 2002). Elevated
estradiol levels have been observed in erectile dysfunction patients
with veno-occlusive dysfunction (Mancini, Milardi, Bianchi, Sum-
maria, & DeMarinis, 2005). Despite such associations, evidence is
not yet sufficient to justify routine screening for estradiol in men
with sexual desire problems or erectile dysfunction.

Dehydroepiandrosterone

Dehydroepiandrosterone (DHEA) is synthesized by the zona reticu-
laris of the adrenal gland. DHEA is a weak androgen (see Table 1.3),
available over the counter in many countries, having been reclassi-
fied in 1994 as a food supplement. DHEA is converted peripherally
to testosterone by 17-beta hydroxysteroid dehydogenase (Siiteri,
2005). Although doses of 50 to 100 mg DHEA have been reported to
improve sexual desire in men and women—with a slightly greater
effect in women—a recent analysis of all published studies on the
effect of DHEA indicates, at best, inconsistent results in men.

Hyperprolactinemia

Increased secretion of prolactin (PRL) may have negative effects on
sexual desire by impairing the pulsatile release of luteinizing hor-
mone (LH) and subsequently testosterone (Buvat, 2003). Schwartz,
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Bauman, and Masters (1982) reported on a series of patients with
hyperprolactinemia (HPL) and isolated HSDD and anorgasmia. Pa-
tients with HPL commonly have low or low-normal levels of testos-
terone, but improvement in sexual function by treatment with the
PRL-lowering agent bromocryptine more closely mirrors the lower-
ing of prolactin than the rise in testosterone (T). HPL is also associ-
ated with decreased 5-alpha reduction of T to DHT, the more active
metabolite, especially on central T receptors. This effect on sexual
desire is consistent with that of 5-alpha reductase inhibitors such as
Finasteride (Buvat & Bou Jaoude, 2005). The effect HPL has on sex-
ual desire may be mediated by the down regulation of central
dopamine receptors; hypothalamic dopamine has been consistently
implicated in human sexual desire. Not surprisingly, commonly
used drugs that interfere with the prolactin-dopamine pathway may
affect sexual desire and erectile function (see Table 1.4). Current
recommendations call for the measurement of prolactin levels in
conjunction with testosterone therapy in men with HSDD with or
without associated erectile dysfunction.

Alcohol

At small doses, alcohol is widely used to relieve inhibitions and to
overcome negative influences on sexual desire. At higher doses, al-
cohol acts as an inhibitor of desire predominantly through effects
on the central nervous system and by inducing hepatic conversion
of testosterone to estradiol, particularly as hepatic function deteri-
orates as the result of prolonged alcohol use. Gynaecomastia, tes-
ticular atrophy, and visceral obesity are associated with prolonged
alcohol use.

Pheromones

Interest in the relationship between chemosensory cues and male
desire, arousal, and behavior has developed recently (Cutler,
Friedmann, & McCoy, 1998). Although such suppositions are
based mostly on animal experimentation, human studies have
indicated that, at high concentrations, pheromonal compounds
are consciously detected and perceived as body scents and odors.

Table 1.4 Drugs Likely to Increase Serum Prolactin and
Interfere with Sexual Function

Methadone

Psychotropic drugs especially phenothiazines and tricyclic antidepressants
Anti-emetics, especially metoclopramide

H2 blockers, especially cimetidine at high dose

Antihypertensives, especially Reserpine, methyldopa

Estrogens

Based on “The Neurology of Sexual Function,” by C. M. Meston and P. E.
Frohlich, 2000, Archives of General Psychiatry, 57, 1012-1030.
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Presumably, humans show preferences for specific pheromones,
can discriminate among them, and show both habituation to
them and generalization about them. McClintock’s (2006) re-
search on human pheromones has concentrated on the major
histocompatability complex (MHC) alleles, which are genetically
distinct for each person. In an elaborate study involving women
exposed to T-shirts with male odors from their paternal versus
maternal side, these researchers concluded that paternally inher-
ited HLA odors might serve as social cues mediating preferences
and attraction (Jacob, Garcia, Hayreh, & McClintock, 2002). Al-
though some putative pheromonal compounds have even been
marketed in commercially available formulations for the purpose
of increasing an individual’s desirability to the opposite sex, the
role of such compounds in inducing or modulating sexual desire
in men remains elusive.

Other Medical and Biological Factors Associated with

Sexual Desire

Cortisol appears to have a negative effect on desire, as seen in men
with Cushing’s syndrome (Starkman, Schteingart, & Schork, 1981).
Serotonin usually has a negative effect as well, predominantly as-
sociated with feedback from interference with arousal and orgasm,
as seen with most nonselective SSRI antidepressants (Montejo-
Gonzalez et al., 1997). As suggested previously in the discussion of
prolactin, dopamine agonists, particularly apomorphine and 1-dopa
derivatives, have been associated with increased desire, occasion-
ally causing a problem in elderly male patients with Parkinson’s
disease who are treated with these preparations. Histamine is
thought to have an attenuating effect on desire. The histamine re-
ceptor blockers, cimetidine and ranitidine, are associated with erec-
tile dysfunction and estrogenic actions, particularly gynaecomastia
(White & Rumbold, 1988). Moderate levels of hyperthyroidism
(Carani et al., 2005) can enhance desire, whereas hypothyroidism
has been associated with reduced desire in men and women.

Desire and Relationship Dynamics

Relationship dynamics play a critically important role in both
general sexual desire and sexual desire for a specific partner. Ka-
plan’s (1995) model for male and female desire describes inciting
factors that activate the hypothalamic and limbic sex regulating
centers, and suppressing factors, such as specific hormones, drugs,
and depression, along with psychosocial inhibitors such as an un-
attractive partner, negative thoughts, antifantasies, negative emo-
tions, stress, and anger. A common response to lack of desire is
sexual avoidance, which may be associated with primary lack of
desire or secondary to an associated disorder in men, particularly
ED or premature ejaculation. Such problems can disturb the dy-
namics of the relationship. Although desire disorders are more
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common in women, low desire in either partner can create a desire
discrepancy where the low desire partner feels pressure to initiate
sex in order to maintain the relationship. In other situations, the
partner with the lower desire, particularly when associated with
sexual avoidance, often holds the balance of power within the re-
lationship and may use this power as a means of control, punish-
ment, or a way of dealing with hostility toward the partner with
the higher desire. The relationship dynamics that evolve under
such conditions are complex and usually require significant coun-
seling and communication to untangle them (see Case Study 1.2).

Case Study 1.2

Peter is 54 years old and a successful
company director. He suffers from mild
hypertension and takes lisinopril 5 mg
daily. He complains of total lack of in-
terest in sex for the past 3 years. He gets
few spontaneous erections. He blames
his lifestyle, with {frequent interna-
tional travel and evening meetings. He
rarely takes a holiday and his wife Liz,
who is 52 years old, has also lost inter-
est in sex since her hysterectomy 5
years ago. They have drifted apart and
feel that they are now just friends. Liz
attended a couples’ support group, but
Peter was too busy to attend.

On direct questioning, it became
clear that Peter experienced a couple of
episodes of erectile dysfunction over 3
years ago when Liz reluctantly agreed
to intercourse not long after her hys-
terectomy. Around this time, Liz never
initiated sex, whereas previously she
had been the main initiator. His blood
tests show well-controlled blood pres-
sure and cholesterol, normal fasting
glucose, and testosterone 11.0 nmol/L.

The clinician initiates treatment with
Tadalafil 20 mg on demand, but he takes
only one tablet and returns 4 weeks
later to say that it did not work. When
asked why he did not try more, he states
that they have both been busy with
work and their daughter’s wedding. The
clinician adds testosterone gel 50 mg
daily for 2 weeks and tells him to take
tadalafil regularly every Friday and

Tuesday and have intercourse whenever
he feels in the mood. The clinician ex-
plains to both of them that hyperten-
sion can be associated with erectile
dysfunction and that low or borderline
testosterone can be associated with sub-
optimal response to therapy. He also
explains that relationship problems fre-
quently occur secondary to this and that
they need to communicate more, rather
than use excuses.

The clinician sees them after 2
months and they have managed inter-
course three times with total spontane-
ity and booked a holiday together. Liz
has seen her general practitioner and has
started hormone replacement therapy.

Observation Points

1. HSDD is frequently secondary to a
change in sexual desire in the part-
ner, creating a “desire disparity.”

2. Successful men frequently deal with
sexual failure by withdrawing con-
tact, rather than confronting the
issue.

3. Low desire in a partner, ED, and
borderline testosterone often coexist
and focusing on one problem as “the
cause” can be unhelpful.

4. A strategy that works is the most im-
portant goal and may involve com-
bined medications for both partners
and relationship therapy.
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Clinical Evaluation of Desire Disorders

General Questionnaires

Currently, no instrument for diagnosing and assessing HSDD has
received widespread acceptance (Trudel, Ravart, & Matte, 1993).
Sexual health care providers, who wish to be alert to a diagnosis
of HSDD, should pose direct and unambiguous questions to
patients about their sexual desire and motivation. This point is par-
ticularly relevant to men with HSDD, as they seldom reveal sexual
problems unless explicitly invited (van Lankveld & van Koeveringe,
2003). Several reliable and valid questionnaires are available for as-
sessing sexual desire problems, with easy-to-follow instructions.
The Sexual Desire Inventory (Spector et al., 1996) was designed
specifically to measure levels of sexual desire, the International
Index of Erectile Function (IIEF) provides a subscale that measures
sexual desire (Rosen et al., 1997), and the Golombok Rust Inven-
tory of Sexual Satisfaction (GRISS) provides subscales of sexual
avoidance and of infrequency of sexual contact (Rust & Golombok,
1985; ter Kuile, van Lankveld, Kalkhoven, & Van Egmond, 1999).

Patient Questions to Distinguish between Low
Desire and Erectile Dysfunction

As indicated previously, the etiology of low desire may be
complex, and low testosterone may not, in many cases, explain
this condition in male patients. For example, many men with low
desire have mean total and free testosterone levels in the normal
range (Seagraves & Seagraves, 1991). For the male patient who
reports little or no interest in sexual activity, the clinician should
determine, at the outset, whether the problem relates to desire or
to arousal. For example, a man claiming no interest in sex may be
having difficulty getting an erection and therefore is avoiding sex,
not that he is not interested in “being sexual.”

Such distinctions are important because men with HSDD fre-
quently present with an associated erection problem or premature
ejaculation. For example, Corona et al. (2004) reported some ele-
ment of HSDD in 43 % of 428 men with erectile dysfunction. There-
fore, the practitioner should ask specific questions of the patient to
ascertain whether the desire problem is secondary to another sex-
ual problem (Hoyl, Alessi, & Harker, 1999; Seagraves & Seagraves,
1991). Questions to differentiate a desire problem from another
sexual dysfunction might take the following form or tap the follow-
ing parameters:

¢ Despite your lack of interest, can you still get an erection?

e Compared to your past, how would you rate your interest
in sex?
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e If you can get an erection, do you think you would be inter-
ested in having sex?

e What is your frequency of sexual activity? (The clinician
should realize that sexual activity may be normal, but the ac-
tivity is done without desire.)

¢ How often do you have thoughts about sex?

e How often do you have sexual fantasies (whether they in-
clude the partner)?

e Who initiates sexual activity in your relationship and has
this changed recently?

Additional points that may be useful in assessing HSDD are in-
cluded in Table 1.5.

Psychological and Relationship Issues

In addition to scores on “desire” scales or subscales of question-
naires, an adequate evaluation takes into consideration the pa-
tient’s complaint within the context of the his age, lifestyle,
emotional disposition, life stressors and transitions, partner con-
siderations and functioning, and relationship dynamics. In in-
stances where male HSDD is suspected, at least one clinic visit
with the partner present is highly desirable.

Indeed, obtaining pertinent information on the above pa-
rameters often provides insight into problems of low sexual desire
and, in some cases, may obviate the need for extensive laboratory
testing and/or increase the probability of an appropriate treatment
strategy. Whereas general sexual questionnaires (as described
previously) may tap such information, a 15 to 20 minute semi-
structured interview reveals further information that can assist in
determining the subsequent steps in the evaluation process.

The diagnosis of underlying or comorbid depression is often
important to addressing low desire issues, and patient medical

Table 1.5 Assessing Sexual Desire:
Always/Usually/Sometimes/Occasionally/Never

Do you experience pleasurable thoughts about sex?
Do you initiate lovemaking?

Easy to get and stay aroused?

Sexual fantasies?

Responsive to partner’s overtures?
Self-stimulation?

Do you miss sex?
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histories may cue the health provider to explore this issue further.
Questionnaires such as the Hamilton Depression Rating Scale
(HAM-D), Hospital Anxiety and Depression Scale (HADS), and
Beck Depression Inventory (BDI) may be useful for this purpose.

Laboratory Investigations

Relevant laboratory investigations for men with low sexual de-
sire (Wespes et al., 2006) may include, but not be limited to, fast-
ing glucose, lipids, morning testosterone, LH, serum prolactin,
and thyroid function tests (if clinically indicated by the medical
history or examination). Although these tests are unlikely to
provide any conclusive determination regarding the etiology or
cause of a desire problem, they may provide the clinician with
insight into potential abnormal physiological profiles that con-
tribute to the problem.

Management of Hypoactive Sexual Desire Disorder

No single “curative” therapy exists for HSDD; rather, most cases
require a complex assessment and management strategy that ad-
dresses physiological, psychological, and relationship factors.
Some men, for example, do not suffer distress from their lack of
interest in sex and do not wish treatment—their “medical” com-
pliance is driven by a partner with a higher level of sexual inter-
est. Other contributing issues may need to be explored and
assessed as well, including coexisting sexual problems in the part-
ner, especially low desire and vaginal atrophy (Dunn, Croft, &
Hackett, 1998a). A comprehensive approach to management of
HSDD should include all of the following elements (although not
necessarily in the order provided):

e Managing the patient with borderline or low testosterone.

¢ Addressing associated sexual dysfunctions, most commonly
erectile dysfunction.

e Dealing with depression and antidepressant-related HSDD.

¢ Dealing with psychological and relationship issues, either
alone or in conjunction with these strategies.

Managing the Patient with Borderline or
Low Testosterone

Testosterone (T) therapy can be effective when hypogonadism is
evident by levels of T below 7 to 8 nmol/L on two occasions; such
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levels have been associated with low desire. Levels between 8 and
12 nmol/L are in the “grey” area and may be treated with a 3-
month trial of T, instructing the patient not to expect a response
in less than 30 days. Men with levels over 12 nmol/L are unlikely
to show improvement of HSDD, and there is no convincing evi-
dence for improvement in erections by treating men with normal
testosterone levels (Wespes et al., 2006).

For HSDD patients with low T, studies have shown improve-
ment in sexual desire and ejaculatory and orgasmic function fol-
lowing 6 months of T, with positive effects for some men
occurring within 30 days of treatment onset (Wang et al., 2000).
Patients should have T levels checked at 3 months and every 12
months thereafter; for such men, PSA and a full blood count
should be assessed prior to treatment, with annual checks there-
after (Nieschlag et al., 2005; Wespes et al., 2006). Treatment for
established hypogonadism should be viewed as having an indefi-
nite end time, although if the primary reason for treatment was
low desire, then cessation of therapy may be negotiated if the cir-
cumstances of the couple should change.

Formulations of testosterone commercially available are
shown in Table 1.6. Oral therapies are seldom used, due to possi-
ble hepatotoxicity and the requirement for doses 2 to 3 times
daily. Injection of testosterone undecanoate as Sustanon 100 and
250 causes fluctuations outside the normal range over the 2-week
period between injections, and, as a result, many partners find the
mood changes associated with these fluctuations unacceptable.
Furthermore, this preparation causes increased risk of poly-
cythaemia due to intermittent T peaks. In contrast, a long-acting

Table 1.6 cChoice of Testosterone Therapy

Route

Injectable

Oral

Buccal

Transdermal

Subcutaneous

Formulation Dose (mg) Frequency
T propionate in oil 10-25 Twice weekly
T cypionate in oil 50-250 2—-4 weeks
T enanthate in oil 50-250 2—-4 weeks
T undecanoate in oil 1,000 10-14 weeks
T undecanoate 40-80 2-3 times daily
T undecanoate caps 40-80 Twice daily
Mesterolone 75-150 Once daily
T buccal stem 30 Twice daily
T patch 5 Once or twice daily
T gel 50-100 Once daily

T pellet 600 16-26 weeks
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3-month depot injection of 1,000 mg, such as with Nebido™,
keeps sustained levels within the normal range and shows promis-
ing improvements in desire and erections.

Testosterone gel (50 to 100 mg applied topically daily) is usu-
ally the treatment choice of most patients and is well tolerated with
excellent efficacy. Patches are equally effective, but skin irritation
is a problem in up to 25% of users, and current patches are too
readily visible for many men. Any adverse events are readily re-
versible with these short-acting transdermal formulations, in con-
trast with long-acting formulations, which are best used only after
tolerance and efficacy of the testosterone has been established. Sev-
eral additional agents are currently under investigation for HSDD,
although predominantly in women. Generally, the most promising
drugs are those acting as a 5-HT,, and dopamine agonists. Presum-
ably, such drugs would also be effective in men with HSDD.

Testosterone Therapy in Conjunction with PDE-5
Inhibitors in Patients with Cardiovascular Disease

With the development of clear guidelines for erectile dysfunction
(Nieschlag et al., 2005; Wespes et al., 2006), the association be-
tween erectile dysfunction, hypogonadism, and metabolic disor-
ders (such as diabetes and cardiovascular disease) has received
some clarification (see also Chapters 3 and 5, this volume). Hy-
pogonadism has been found to occur in about 20% of erectile dys-
function patients and up to 40% of Type 2 diabetics (Dhinsa et al.,
2004). The Health in Men (HIM) Study in Australia indicates
strong links between hypogonadism and metabolic syndrome
(Mulligan, Frick, Zuraw, Stemhagen, & McWhirter, 2006), and
data from the Massachusetts Male Aging Study (Araujo et al.,
2004) suggest that low testosterone is associated with increased
cardiovascular risk and a threefold cancer risk. Such studies sug-
gest complex and interactive relationships among low testos-
terone/hypogonadism, erectile dysfunction, and various metabolic
disorders. To make the issue of treatment more complex, Type 2 di-
abetics traditionally have low response rates to PDE-5 inhibitors,
such as sildenafil (Viagra; Goldstein et al., 2003; Rendell, Rajfer,
Wicker, & Smith, 1999; Saenz de Tejada, Anglin, Knight, & Em-
mick, 2002). One study suggests a possible alternative to the use of
PDE-5 inhibitors. Treating hypertension with Angiotensin II recep-
tor blockers (ARBs) appears to improve both erectile dysfunction
and sexual desire levels (Fogari, Preti, et al., 2002; Fogari, Zoppi,
et al., 2002). Dusing (2003) studied 3,502 treated and untreated
hypertensive patients with the ARB, Valsarten, for 6 months and
reported improved erectile function and sexual desire in both
groups. Thus, ARBs might improve sexual function and desire in
hypertensive males.
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Frequently, an element of HSDD coexists with erectile dys-
function. Studies suggest 32% to 50% of patients in this category
achieve satisfactory response to testosterone alone and, as might
be expected, the response to subsequent use of a PDE-5 inhibitor
is typically greater following normalization of serum testosterone.
The rationale for correcting testosterone first is:

e Erectile dysfunction improvement will allow for sponta-
neous sex without requiring additional medication.

¢ Enhancement of sexual desire is beneficial.
e Improvement in orgasm and ejaculatory function.

e Subsequent prescription of PDE-5 inhibitors is likely to be
more effective if testosterone is normalized.

e Testosterone is likely to be reimbursed by insurers.

e Patients would expect clinical abnormalities to be treated
rather than “symptomatic” therapy.

In patients with multiple risk factors or with the desire for a
quick response, both T and PDE-5 inhibitor treatments may be
commenced simultaneously, with the possibility of reducing or
withdrawing the PDE-5 inhibitor at a later date.

In support of this strategy, the use of PDE-5 inhibitors by
themselves in men with coexisting erectile dysfunction and HSDD
may simply not be effective, even when prescribed at an appropri-
ate dose on multiple occasions. Under such circumstances, the cli-
nician’s recourse may be to suggest intracavernosal injection
therapy, though this treatment is often resisted by patients. Work
by Shabsigh, Kaufman, Steidle, and Padma-Nathan (2004), Shab-
sigh et al. (2006), and Greco, Spera, and Aversa (2006) suggests
that nonresponding patients become responsive to oral therapy
with the correction of borderline or low-normal levels of testos-
terone. Thus, in men with erectile dysfunction, the practitioner
needs to understand the importance of investigating low desire
and possibly low T.

Although PDE-5 inhibitors are generally intended for “as
needed” use (taken several hours prior to anticipated inter-
course), coexisting erectile dysfunction and HSDD is often best
treated with regular dosing of a longer acting PDE-5 inhibitor 2 to
3 times weekly. Not surprisingly, men with low desire often find
that taking an as-needed tablet prior to initiating sexual activity is
problematic, particularly given their low desire for sex. However,
by regular dosing, spontaneous erections are more likely to return
and to motivate the man to a higher level of sexual interest. This
strategy helps eliminate problems reported by some low desire
couples that find the requirement to negotiate sex around
planned tablet taking unacceptable.
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The use of testosterone therapy in this way is now accepted
practice for solving the coexisting complaints of lack of desire and
erectile dysfunction. Endocrinologists, who do not routinely man-
age sexual problems, sometimes misunderstand the rationale un-
derlying this approach, and they confuse the use of T in such cases
as misguided attempts to overcome problems of aging or a search
for a “fountain of youth.”

Antidepressants and Hypoactive Sexual
Desire Disorder

Antidepressant-induced HSDD has a complex physiological and
psychological basis. When caused by depression, the sexual prob-
lem usually takes the form of reduced interest and pleasure
(Casper et al., 1985), which then leads to reduced sexual arousal
and erectile capability, the most common presenting symptom.
Most of these sexual functions are mediated through the
mesolimbic dopamine pathways; specifically, these pathways are
inhibited by the serotonergic input to 5-HT, receptors, which are
believed to mediate pleasure and reward (Seidman & Rouse,
2001). Abnormal functioning of these pathways is linked with an-
hedonia and craving for substances of abuse (Rosen, Lane, &
Menza, 1999). In simple terms, there is a reciprocal relationship
between serotonin (5-HT) and dopamine, with serotonin (or at
least this specific subtype of serotonin receptors) tending to in-
hibit sexual functioning and dopamine tending to enhance it. This
relationship explains why selective serotonin reuptake inhibitor
(SSRI) antidepressants, such as paroxetine and fluoxetine, which
disinhibit the serotonergic pathways innervating the mesolimbic
system, can cause sexual dysfunction (Rosen et al., 1999).

Estimates are that about one-third of patients on SSRIs de-
velop sexual problems which, in turn, reduce compliance with
prescribed medications (Seidman & Roose, 2001). In addition to
problems with sexual desire and arousal, SSRIs can influence
ejaculation and orgasm by acting on descending pathways in the
brainstem and spinal cord (Seidman & Roose, 2000). The action of
the SSRIs on these pathways is thought to explain the increase in
genital sensory threshold and the experience of genital anesthesia
frequently mentioned by men with HSDD (Ashton, 1998). Sexual
problems are seen less commonly with older antidepressants,
such as the tricyclics and monoamine oxidase inhibitors (Rosen
et al.,, 1999), and agents that stimulate dopamine can often re-
verse SSRI-induced sexual dysfunction.

Management Issues in Depression

When the depression is mild, treatment with both PDE-5 in-
hibitors and testosterone demonstrates improvement in mood and
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depression scores (Feldman, Goldstein, Hatzichristou, Krane, &
McKinlay, 1994; O’Connor, Archer, & Wu, 2004), suggesting a
preferred option for both the practitioner and the patient or cou-
ple. With more severe depression, appropriate intervention with
an effective antidepressant at an appropriate dose should be pre-
scribed, often combined with cognitive behavioral therapy (CBT;
Seidman & Rouse, 2001). Sometimes reducing the dose or waiting
for tolerance to develop can help mitigate possible effects on sex-
ual function (Seidman & Rouse, 2001).

Certain antidepressants carry less risk of adversely affecting
sexual desire, but adequate treatment of the depression is the
most important and primary goal. Mirtazepine (Gelenberg et al.,
2000) may be the antidepressant with the best profile in such
cases, although nefazadone has also been used with some suc-
cess, largely on the basis of initial reports of prolonged erection
with overdose (Seidman & Roose, 2000). Bupropion has been
used with success in HSDD in the United States, and two trials
reported good results relative to sexual functioning, although
primarily in women (Ferris, Cooper, & Maxwell, 1983). Bupro-
pion (Ferris et al., 1983; Labbate, Grimes, Hines, & Pollack,
1997; Roeloffs, Bartlik, Kaplan, & Kocsis, 1996) has been used
mainly for smoking cessation in the United Kingdom, and the re-
ported side effects and the lack of a regulatory approval for
sexual problems is likely to limit its use in the treatment
of HSDD. Tianeptine is an SSRI available in Europe, with neutral
or slightly beneficial effects on sexual desire (Bonierbale,
Lancon, & Tignol, 2003). Studies involving substitution of
tianeptine for other SSRIs have shown improvement in sexual
desire and at least in one case, erection as well (El-Shafey et al.,
2006). A variety of medications have been used with limited
success on depression or antidepressant-induced low sexual de-
sire, including the dopamine agonists amantidine (Balon, 1996)
and cyproheptidine (Lauerma, 1996), psychostimulants such
as methyphenidate (Roeloffs et al., 1996), and ginkgo biloba
(Balon, 1999). However, none of these approaches has achieved
widespread acceptance.

Psychotherapy and Sex Therapy

Sex and relationship therapy, either alone or combined with one
or more of the previous strategies (Buvat et al., 2006), is fre-
quently helpful or essential, and depends on the clinician’s and
patient’s insights gained through the initial evaluation or, later,
through interpersonal developments during the course of treat-
ment. Specific psychotherapy usually includes the following com-
ponents: (a) affectual awareness to address the sources of negative
and positive emotions, (b) insight and understanding, (c) cogni-
tive and systemic therapy, and (d) behavioral intervention.
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Common patterns of relationship dynamics are associated
with low sexual desire (Leiblum & Rosen, 2000), for example:

¢ Partner differences in the desired frequency of sexual contact.
e Attitudes toward sexual behavior and arousal.

e Power and control issues related to initiation and type of
sexual contact.

¢ Ineffective communication related to sexuality.

e Conflict in view of sexual contact as a “right to pleasure.”
¢ Sexual interaction bogged down in ritual and routine.

e Issues of privacy.

¢ Discovery of extramarital relationships.

e Issues related to jealousy and/or possessiveness.

e Issues related to infertility and pregnancy.

¢ Life cycle changes and the aging process.

¢ Illness and disability of one or both partners.

For those couples who present with low sexual desire,
methodical exploration of some or all of the these aspects of
the relationship by an experienced clinician is likely to produce
positive outcomes. Usually, this exploration is best carried
out with each partner individually, followed by a session involv-
ing both partners. However, even in situations that do not
lend themselves to extensive exploration of these issues (as is
the case when a primary care physician is presented with the
problem), a brief inquiry about such issues may be fruitful in
determining whether brief therapy might be beneficial to the
couple’s resolution of the problem. Indeed, it is unlikely that
a primary care physician would be able to deliver the full
range of therapy required to address these problems without the
support of a specialist. Scales such as the Quebec 2000 ab-
breviated Dyadic Adjustment Scale (DAS) may be used to stan-
dardize couples’ responses (Begin, Sabourin, Bovin, Frenette, &
Paradis, 2002).

Treatment of a low-desire problem may involve general
strategies that benefit the relationship, including better communi-
cation strategies, normalizing the problem, negotiating the needs
of each partner, dealing with generalized stress and time issues,
and so on. At the same time, strategies specific to sexual response
may also be warranted, including behaviors by the partner that in-
crease attractiveness, incorporating greater variation and stimula-
tion into the sexual situation, and addressing issues of sexual
satisfaction and control.
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Ethical Concerns

When oral therapies were first developed for erectile dysfunction,
the pharmaceutical industry was relieved to learn from clinical
trials that these agents did not directly increase levels of sexual
desire, specifically as assessed by the IIEF. Despite this, a few
high-profile legal cases were brought to court, with claims that
the use of these drugs had induced high levels of desire in men
that led to infidelity or coerced sex.

The development of drugs or therapeutic procedures that en-
hance male sexual interest will always be associated with public
concerns about sex offenses. Health care practitioners, who pre-
scribe agents or engage in therapies specifically designed to im-
prove sexual desire, therefore need to approach the issue of
enhancing sexual drive and desire with an awareness of these
concerns.

Summary and Conclusions

As more is understood about the issues of low sexual desire, the
current definition of HSDD in males is likely to change in ways
that will assist in the management of this problem. In everyday
practice, HSDD is most often treated when it causes distress to the
patient or his partner; it is also often treated in association with
other dysfunctions such as erectile dysfunction and premature
ejaculation. However, significant relationship issues might also be
involved in the development and maintenance of HSDD, and these
need to be explored as well.

Within the medical clinic, erectile dysfunction is the most
common presenting symptom and a careful psychosexual and
medical history is required to confirm the presence of HSDD. Nor-
malization of testosterone levels in hypogonadal men offers the
best hope for success, along with the effective management of the
associated coexisting sexual and relationship issues.

Currently, there are no therapies approved by the U.S. Food
and Drug Administration (FDA) for HSDD in men, apart from
testosterone therapy for associated hypogonadism. Several poten-
tial new drugs are under investigation in clinical trials and are
likely to be licensed initially for the treatment of HSDD in
women. However, practitioners should be aware that by the time
most cases appear at a clinical practice, simple drug treatments
may not be adequate, and more complex approaches to therapy,
including dealing with psychological and relationship issues, may
be required.
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In this chapter, we discuss the:

e Definition of erectile dysfunction.
e Anatomy and physiology of penile function.

e Pathophysiology and risk factors for erectile dysfunction, in-
cluding drug interactions.

e Evaluation procedures for erectile dysfunction.

e Management paradigms for the treatment of erectile dys-
function.

e First and second line therapies in the treatment of erectile
dysfunction.

With the development of successful oral treatment for erec-
tile dysfunction (ED), there has been an explosion of in-

terest in the basic science of the erectile tissue in the penis and the
central and peripheral nerve mechanisms responsible for erection,
as well as the clinical correlates and treatment for this disorder,
producing a myriad of studies and publications. This chapter sum-
marizes these data by looking at a modern description of this dis-
order, associated risk factors, an approach to diagnosis in patients
who present with this disorder, and the modern paradigms for
management.
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Definition of Erectile Dysfunction

The DSM-IV definition for male erectile disorder consists of the
following:

A. Persistent or recurrent inability to attain, or to maintain until
completion of the sexual activity, an adequate erection,

B. The disturbance causes marked distress or interpersonal diffi-
culty, and

C. The erectile dysfunction is not better accounted for by another
Axis I disorder (other than a Sexual Dysfunction) and is not
due exclusively to the direct physiological effects of a substance
(e.g., a drug of abuse, a medication) or a general medical condi-
tion. (American Psychiatric Association, 2000, p. 547)

Now after two international consensus conferences, the defi-
nition has matured, with ED considered an arousal disorder in
men consisting of a consistent or recurrent inability of a man to at-
tain and/or maintain penile erection sufficient for sexual activity
(Lewis et al., 2004a, 2004b; Lewis, Hatzichristou, Laumann, &
McKinlay, 2000). Three months minimal duration should be pres-
ent for the establishment of this diagnosis except in some instances
of trauma or surgically induced ED.

In the context of situational ED, the patient may be
interested in addressing treatment for erectile dysfunction that
has an impact on a personal relationship; so the ED may, in fact,
be intermittent or only occurring in certain specific encounters
for him. Such situations are best managed by a trained sexual
therapist.

Persistent corpora cavernosal erection in men is also referred
to as priapism and this rare disorder is often associated with sickle
cell disorders, certain medications or treatments for ED, caver-
nosal trauma with a resultant artery to cavernosal sinus fistula, or
infiltrative or metastatic malignancy into the corporal cavernosal
tissue. Priapism is a high-flow or low-flow disorder depending on
the etiology and the oxygen saturation level in the cavernosal tis-
sue, with the former disorder producing a less rigid, nonpainful
penis. Many times this occurs at night or in the early morning and
is referred to as stuttering priapism.

As with all sexual disorders, a degree of distress or bother to
the sufferer would greatly aid the interpretation of data from
comparative studies and between or among individual reports of
these disorders. Whether ED is lifelong or acquired and whether
this disorder is global or situational also aids in the diagnosis and
management of this disorder. Including in the description of the
disorder the degree of dysfunction, such as that afforded by the
International Index of Erectile Function (IIEF) erectile function
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domain scores (EFD: Questions 1 to 5 and 15) or Sexual Health
Index in Males (SHIM) scores, has helped immensely in achieving
an adequate evaluation of ED (see basic evaluation that follows).

Anatomy of the Penis

General Structure

The human penis is composed of three spongy cylindrical struc-
tures, the paired corpora cavernosa and the ventral corpus spon-
giosum, which houses the urethra and is covered by a loose
subcutaneous layer of dartos and skin (see Figure 2.1). The paired
corpora cavernosa join together beneath the pubis (penile hilum)
and remain attached up to the glans. After they merge, the cav-
ernous bodies communicate with each other through an incom-
plete septum, which allows them to neurophysiologically function
and pharmacologically respond as a single unit. The ischiocav-
ernous muscles covering the penile crura and proximal part of the
penile shaft provide additional penile rigidity during the rigid
erection phase.
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Cavernous Tissue and Tunica Albuginea

The paired corpora cavernosa are the sponge-like cavernosal tis-
sue encompassed by tunica albuginea. The sponge-like caver-
nosal tissue is composed of a meshwork of interconnected
cavernosal spaces, separated by trabeculae (containing bundles
of smooth muscle in a framework of collagen, elastin, and fi-
broblasts and lined by vascular endothelium). The tunica is com-
posed of elastic fibers forming an irregular lattice network with
collagen fibers (type I and III; Hsu, Brock, & von Heyden, 1994).
The tunica of the corpora cavernosa is a bilayered structure. The
inner layer is composed of circularly oriented bundles that sup-
port and contain the cavernous tissue. Radiating into the corpora
from this inner layer are intracavernosal pillars that act as struts,
augmenting the septum that provides essential support to the
erectile tissue. The outer layer is oriented longitudinally extend-
ing from the glans penis to the proximal crura, inserting into the
inferior pubic ramus. Emissary veins run between the inner
and outer layers for a short distance, often piercing the outer
bundles in an oblique manner and thus can be occluded easily by
the shearing action of the tunical layers during erection. The
outer layer appears to play an additional role in compression of
the veins during erection. The tunica albuginea provides a tough
uniform backing for engorged sinusoidal spaces. The cavernosal
geometry design gives flexibility, rigidity, and strength (Hsu
etal., 1994).

Arterial Supply

The arterial supply to the penis originates from superficial and
deep arterial systems (see Figure 2.2). The deep arterial system
(main source of blood supply to the penis) arises from the inter-
nal pudendal artery, which is the final branch of the anterior
trunk of the internal iliac artery. The internal pudendal artery
becomes the common penile artery after giving off a branch to
the perineum. The three branches of the penile artery are the
dorsal, the bulbourethral, and the cavernous arteries. The dorsal
artery runs between the dorsal vein and the dorsal penile nerve
and with them attaches to the underside of Buck’s fascia. The bul-
bourethral artery supplies the bulb and corpus spongiosum. The
cavernous artery enters the corpus cavernosum at the hilum of
the penis, where the two crura merge, and then runs through the
middle of corpus cavernosum in a slightly medial position to the
septum. Along its course, the cavernous artery gives off many he-
licine arteries that supply the trabecular erectile tissue and the si-
nusoids. These helicine arteries are contracted and contorted in
the flaccid state and become dilated and straight during erection.
The cavernous artery is responsible for tumescence of the corpus
cavernosum and the dorsal artery for engorgement of the glans
penis during erection. Distally, the three branches join to form a
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vascular ring near the glans and communicate with the superfi-
cial arterial system.

Intracorporal Circulation

The cavernous artery gives off multiple helicine arteries among
the cavernous spaces within the center of the erectile tissue. Most
of these open directly into the sinusoids bounded by trabeculae,
but a few helicine arteries terminate in capillaries that supply the
trabeculae. The pectiniform septum distally provides communica-
tion between the two corpora. The emissary veins at the periph-
ery collect the blood from the sinusoids through the subalbugineal
venous plexuses and empty it into the circumflex veins that drain
into the deep dorsal vein. With erection, the arteriolar and sinu-
soidal walls relax secondary to neurotransmitters and the cav-
ernous spaces dilate, enlarging the corporal bodies and stretching
the tunica albuginea. The venous tributaries between the sinu-
soids and the subalbugineal venous plexus are compressed by the
dilating sinusoids and the stretched tunica albuginea. The direc-
tion of blood flow could be summarized as follows: Cavernous
artery— helicine arteries— sinusoids— postcavernous venules—
subalbugineal venous plexus— emissary vein.

Venous Drainage
The venous drainage system consists of three distinct groups of
veins: superficial, intermediate, and deep (see Figure 2.3). The



Figure 2.3

Male Sexual Arousal Disorder 37

-~

External pudendal vein

Venous Supply

/7’ Internal
(4~ pudendal
L% vein
J Retropubic
" venous plexus

Superficial dorsal vein —___g~

Crural veins

Cavernosal
veins

superficial drainage system consists of venous drainage from the
penile skin and prepuce which drain into the superficial dorsal
vein that runs under the superficial penile fascia (Colles’) and
joins the saphenous vein via the external pudendal vein. The in-
termediate system consists of the deep dorsal vein and circumflex
veins that drain the glans, corpus spongiosum, and distal two-
thirds of the corpora cavernosa. The veins leave the glans via a
retrocoronal plexus to join the deep dorsal vein that runs in the
groove between the corpora. Emissary veins from the corpora join
the circumflex veins; the latter communicate with each other at
the side by lateral veins and corresponding veins from the oppo-
site side. These run under Buck’s fascia before emptying obliquely
into the deep dorsal vein. The deep dorsal vein passes through a
space in between the suspensory ligament and the puboprostatic
ligament draining into the prostatic plexus, which then drains
into the internal iliac veins. The deep drainage system consists of
the cavernous, bulbar, and crural veins.

Nerves

Sexual behavior and penile erection are controlled by the hypo-
thalamus, the limbic system, and the cerebral cortex. Therefore,
stimulatory and inhibitory messages can be relayed to the spinal
erection centers to facilitate or inhibit erection. Somatic innerva-

tion arises from sacral spinal segments S, , via the pudendal
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nerve (Lue, 2002). After giving off the inferior rectal nerve, the
pudendal nerve divides into the perineal nerve and dorsal nerve of
the penis. The perineal nerve innervates the ischiocavernosus and
bulbocavernosus muscles, as well as the skin of genitalia, urogen-
ital diaphragm, and the corpus spongiosum (Lue, 2002). The dor-
sal nerve of the penis runs along the ramus of the ischium and
along the inferior of the pubis with the pudendal artery on the
surface of the urogenital diaphragm, and runs the dorsum of the
penis accompanied by the dorsal vein and dorsal artery to the
glans. Autonomic nerves consist of sympathetics that arise from
T,, and L, and parasympathetics from S, , (Lue, 2002). The sym-
pathetic pathway travels through the lumbar splanchnic nerves to
the superior hypogastric plexus, from which fibers travel in the
hypogastric nerves to the pelvic plexus. The parasympathetic pre-
ganglionic fibers pass in the pelvic nerves to the pelvic plexus. The
pelvic plexus is adjacent to the base of the bladder, prostate, sem-
inal vesicles, and rectum. The cavernous nerves are branches of
the pelvic plexus that innervate the penis.

Physiology

Penile Erection and Flaccidity:
Physiologic Mechanism

Penile erection is a neurovascular event controlled by corporal
smooth muscle tone. In the flaccid state, the corporeal smooth
muscle of cavernous arteries, helicine arterioles, and trabeculae
are tonically contracted, limiting the inflow of blood to the cor-
pora to a small amount (5ml/min) that enters the penis for nutri-
tional purposes (Wagner, 1992). To obtain penile erection, four
physiologic events are needed: intact neuronal innervation, intact
arterial supply, appropriately responsive corporal smooth muscle,
and intact veno-occlusive mechanics (Rehman & Melman, 2001).
Tactile or psychic stimuli caused by erotic activity are processed in
the limbic system (medial preoptic nucleus [MPOA], and the par-
aventricular nucleus [PVN]) and coordinated in the midbrain to
generate a neuronal signal, which is carried through thalamo-
spinal tracts (Rehman & Melman, 2001). These neural signals
leave the spinal cord through nerve roots at T, -L, for sympathetic
traveling through hypogastric nerves (inhibitory) as well as via S,
to S, for parasympathetic/nonadrenergic noncholinergic (NANC;
stimulatory) and travel jointly through the pelvic plexus and cav-
ernous nerve to the penis. The neural signals cause the release of
a neurotransmitter that promotes smooth muscle relaxation, lead-
ing to dilatation of cavernosal and helicine arteries (fivefold to
tenfold increase in flow; Rehman & Melman, 2001). The signal
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that arrives in the penile tissue spreads rapidly through the corpo-
ral tissue by gap junctions, leading to entire corporal smooth mus-
cle relaxation and expansion of the corporal sinusoids. The
increased inflow of blood temporarily exceeds the capacity of the
veins to drain off the blood. The sinusoids expand and the volume
of blood in the corpora increases. Compliance of the sinusoid ini-
tially prevents the rapid increase of intracavernosal pressure.
When the sinusoidal system is adequately stretched, the intracav-
ernous pressure begins to rise. Venules draining the sinusoidal
spaces coalesce into a peripheral plexus below the outer fibroelas-
tic tunica of the corporal bodies. Egress from the subtunical venu-
lar plexus is via emissary veins exiting obliquely through the
bilayer tunica albuginea into deep dorsal vein in distal two-third
and via the short cavernous and crural veins at the base (proximal
one-third) of corporal bodies. As the corporeal sinuses or lacunae
fill with oxygenated blood, expanding sinusoids dynamically
compress the subtunical venules against the inner layer of tunica
albuginea. By differential stretching of the two primary layers of
the tunica across which the emissary veins exit (elongation and
compression of the venules), a large increase in the resistance to
the passage of flow through these vessels results and venous out-
flow is sufficiently decreased to result in turgidity of the corpora
(veno-occlusive mechanism; a functional or passive mechanism;
Rehman & Melman, 2001).

As the erectile tissue of the penis fills with blood, the outflow
is obstructed because of relaxation and elongation of the smooth
muscle fibers. These fibers in turn compress the draining venules
that allow the intracorporal pressure to rise to mean systolic pres-
sure and cause penile rigidity. The unique geometry of the cor-
pora leads to the erection:

e The intrasinusoidal pressure within the corpora cavernosa
distends the tunica albuginea to its maximal capability.

¢ The midline septal fibers are tightly stretched between the
dorsal and ventral corpora thus creating, in effect, an I-beam
arrangement that accounts for the anteroposterior rigidity of
the penis during erection.

e The relative indispensability of the paired lateral columns
adds lateral stability to the penis during erection.

Detumescence can be triggered either by the cessation of
sexual stimuli or by the sympathetic burst at orgasm and ejacula-
tion. Detumescence is a reversal of the events that occur during
erection: contraction of the corporeal smooth muscle and he-
licine arteries, decrease in arterial blood flow, and resumption
of normal venous outflow; adrenergic nerve activation and re-
lease of norepinephrine from sympathetic nerve terminals; and
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subsequent activation of postsynaptic (o -adrenergic receptors
are the primary mediator of this event; Lue, 2002; Rehman &
Melman, 2001). Norepinephrine has generally been accepted as
the principal neurotransmitter in the control of penile flaccidity.
However, it has recently been demonstrated that endothelin may
play an important role in the regulation of corporeal smooth-
muscle tone in vivo. Therefore, as with erection, detumescence
may also require the concerted efforts of several endogenous
substances (cotransmission of norepinephrine and endothelin;
Lue, 2002; Rehman & Melman, 2001).

Penile Erection and Flaccidity:
Molecular Mechanisms

Smooth muscle contraction and relaxation are regulated by cy-
tosolic (sarcoplasmic) free Ca?*. Stimuli that induce smooth mus-
cle contraction trigger a transient increase in cytosolic free Ca?
from a resting level of 120 to 270 to 500 to 700 nM (M. P. Walsh,
1991). At the elevated level, Ca? binds to calmodulin and changes
the latter’s conformation to expose sites of interaction with myosin
light-chain kinase. The resultant activation catalyzes phosphoryla-
tion of myosin light chains and triggers cycling of myosin cross-
bridges (heads) along actin filaments and the development of
force. In addition, phosphorylation of the light chain also activates
myosin ATPase, which hydrolyzes ATP to provide energy for mus-
cle contraction (Lue, 2000).

In addition to the central role of cytosolic (sarcoplasmic) free
Ca? concentration in smooth muscle contraction, RhoA-Rho ki-
nase acts as a Ca? sensitization to maintain the smooth muscle
contraction (Mills, Lewis, & Wingard, 2003).

Relaxation of the muscle follows a decrease of free Ca? in
the sarcoplasm. Calmodulin then dissociates from the myosin
light-chain kinase and inactivates it. Myosin is dephosphorylated
by myosin light-chain phosphatase and detaches from the actin
filament, and the muscle relaxes (M. P. Walsh, 1991). Others sug-
gest that the nitric oxide NO-cGMP inhibitory pathway in corpus
cavernosum smooth muscle is not simply a reversal of excitatory
signal transduction mechanisms; rather, an unidentified mecha-
nism may contribute to relaxation by decreasing the rate of cross-
bridge recruitment through phosphorylation (Chuang, Strauss, &
Steers, 1998).

cAMP and cGMP are the second messengers involved in
smooth muscle relaxation. They activate cAMP- and cGMP-
dependent protein kinases, which in turn phosphorylate certain
proteins and ion channels, resulting in (a) opening of the potas-
sium channels and hyperpolarization; (b) sequestration of intra-
cellular calcium by the endoplasmic reticulum; and (c) inhibition
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of voltage-dependent calcium channels, blocking calcium influx.
The consequence is a drop in cytosolic free calcium followed
by smooth muscle relaxation (Lue, 2002). The peripheral physio-
logical erection mechanism accepted by mainstream research
community is: nitric oxide (NO) released from nonadrenergic/
noncholinergic (NANC) neurotransmission as the initiation event
and NO released from the endothelium as the principal mainte-
nance neurotransmitter mediating penile erection; NO diffuses into
smooth muscle cells, where it activates soluble guanylyl cyclase,
producing cGMP, which in turn causes the activation of cGMP-
specific protein kinase, resulting in the phosphorylation and inacti-
vation of myosin light-chain kinase, thereby causing dissociation of
myosin and actin and smooth muscle relaxation (Lue, 2002).

Pathophysiology, Risk Factors, and Clinical Correlates of
Erectile Dysfunction

ED, as an organogenic manifestation, is not a specific disease
process but rather a symptom of certain other disease processes
that result in localized or generalized vascular malfunction. An-
other reflection of ED associated with general disease processes,
with a particular disease such as diabetes mellitus, is the effect of
hyperglycemia on the cavernosal tissue on molecular markers,
vascular and sinus smooth muscle dysfunction, fibrosis, and,
eventually apoptosis of key cell types involved in erection.
Often, more than one disease process may play a role in any one
individual’s ED. With the wealth of studies on molecular path-
ways involved in erection, understanding the physiology of erec-
tion and the pathophysiology of ED opens new options to
diagnosis of the etiologies and treatment of ED in the patients
suffering from this disorder, thereby eventually opening possible
preventive treatments to delay or prevent the development of
ED in the male, particularly those associated with certain disor-
ders such as diabetes mellitus.

Prevalence of this disorder, as well as other sexual dysfunc-
tions in both women and men, increases with aging (Lewis et al.,
2004Db). For ED, this varies from a rate of 1% to 9% in those men
below 40 years of age to as high as 75% in those older than the
age of 70 years. Decrease in the general health status of individual
men seems to be associated with ED as well (Lewis et al., 2004b).

Despite the fact that ED is often a symptom of a physiologi-
cal disease process, some still prefer a classification system for ED.
A classification recommended by the International Society of Im-
potence Research (now the International Society of Sexual Medi-
cine) is shown in Table 2.1 (Lizza & Rosen, 1999).
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Table 2.1 classification for Male Erectile Dysfunction

Organic

I. Vasculogenic
A. Arteriogenic
B. Cavernosal
C. Mixed

II. Neurogenic
III. Anatomic

IV. Endocrinologic

Psychogenic

I. Generalized type
A. Generalized unresponsiveness
1. Primary lack of sexual arousability
2. Aging-related decline in sexual arousability
B. Generalized inhibition
1. Chronic disorder of sexual intimacy

II. Situational type

A. Partner related
1. Lack of arousability in specific relationship
2. Lack of arousability due to sexual object preference
3. High central inhibition due to partner conflict or threat

B. Performance related
1. Associated with other sexual dysfunctions (e.g., rapid ejaculation)
2. Situational performance anxiety (e.g., fear of failure)

C. Psychological distress or adjustment related
1. Associated with negative mood state (e.g., depression) or major life stress (e.g.,

death of partner)

Psychogenic

Previously, psychogenic impotence was believed to be the most
common type, with 90% of impotent men thought to suffer from
this condition (Masters & Johnson, 1970). However, the substan-
tial progress in understanding the peripheral mechanisms in-
volved in erection and erectile dysfunction reveals that most men
with ED have mixed “organic and psychogenic” etiological factors
(Lue, 2002). In spite of the advance in the peripheral mechanism,
the key mechanisms underlying psychogenic ED have so far
eluded us. Similarly, we have made only limited progress in iden-
tifying the psychological characteristics that relate to vulnerability
to psychogenic ED. Some helpful attempts have been made to
define the types of psychological problems that are found in
psychogenic ED, for example, S. B. Levine and Althof (1991)
described three levels of contributory problems: performance
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anxiety, antecedent life changes (such as divorce, bereavement, or
vocational failure), and developmental vulnerabilities. Perfor-
mance anxiety was an issue in most types of ED and was more of
a “final common psychological pathway to erectile impairment
than a specific explanation.” What has remained unaddressed is
why some men with such psychological problems develop ED and
others do not. Increasingly men with ED are being diagnosed as
“mixed organic and psychogenic” etiologic factors, for example,
rendering the clinical usefulness of the “psychogenic” category
less and less certain. So, the old belief, that 90% ED cases are psy-
chogenic, has given way to the realization that most men with ED
have a mixed condition that may be either predominantly func-
tional or predominantly physical (Lue, 2002).

Neurogenic

Trauma to or disease of the central, spinal cord, or peripheral
nerve tissue or nerve pathways can affect the function of the pe-
nile smooth muscle tissue and even provoke down regulation of
key molecular messengers in the tissue itself.

The MPOA, the paraventricular nucleus, and the hippocam-
pus have been regarded as important integration centers for sex-
ual drive and penile erection (Sachs & Meisel, 1988). Pathologic
processes in these regions, such as Parkinson’s disease, stroke, en-
cephalitis, or temporal lobe epilepsy, are often associated with ED.
Parkinson’s effect may be caused by the imbalance of the
dopaminergic pathways (Wermuth & Stenager, 1992). Other le-
sions in the brain noted to be associated with ED are tumors, de-
mentias, Alzheimer’s disease, Shy-Drager syndrome, and trauma.

In the patient with a spinal cord injury, the degree of erectile
function that persists depends largely on the nature, location, and
extent of the spinal lesion. Reflexogenic erection is preserved in
95% of patients with complete upper cord lesions; whereas only
about 25% of those with complete lower cord lesions can achieve
an erection (Eardley & Kirby, 1991). It appears that sacral
parasympathetic neurons are important in the preservation of re-
flexogenic erection. However, the thoracolumbar pathway may
compensate for loss of the sacral lesion through synaptic connec-
tions (Courtois, MacDougall, & Sachs, 1993). Other disorders at
the spinal level (e.g., spina bifida, disc herniation, syringomyelia,
tumor, transverse myelitis, and multiple sclerosis) may affect the
afferent or the efferent neural pathway in a similar manner.

Because of the close relationship between the cavernous
nerves and the pelvic organs, surgery on these organs is a fre-
quent cause of impotence. An improved understanding of the
neuroanatomy of the pelvic and cavernous nerves has resulted in
modified surgery for cancer of the rectum, bladder, and prostate,
producing a lower incidence of iatrogenic impotence (P. C. Walsh
& Donker, 1982). For example, the introduction of nerve-sparing
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radical prostatectomy has reduced the incidence of impotence
from nearly 100% to 30% to 50% (Catalona & Bigg, 1990; Quin-
lan, Epstein, & Carter, 1991).

In cases of pelvic fracture, ED can result from cavernous
nerve injury or vascular insufficiency, or both. In animal exper-
iments on mature rats, alcoholism, vitamin deficiency, or dia-
betes may affect the cavernous nerve terminals and may result in
deficiency of neurotransmitters (Lue, 2002). In diabetics, im-
pairment of neurogenic and endothelium-dependent relaxation
results in inadequate NO release (Saenz de Tejada, Goldstein, &
Azadzoi, 1989).

Endocrinologic

Hypogonadism, particularly when seen in the younger male, is
often accompanied by ED (Lewis et al., 2000, 2004a, 2004b). The
whole debate of the existence of andropause or late onset hypog-
onadism (see Chapter 5, this volume) in the aging male on ED has
intensified with a more rational approach suggesting that one of
manifestations of low testosterone in males of any age should be
referred to as testosterone deficiency syndrome, with its occur-
rence in the aging male as only one reflection of this disorder
(Morales, Schulman, Tostain, & Wu, 2006; Tenover, 1998).

In a review of published articles from 1975 to 1992, Mulligan
and Schmitt (1993) concluded: (a) testosterone enhances sexual
interest; (b) testosterone increases frequency of sexual acts; and (c)
testosterone increases the frequency of nocturnal erections but has
little or no effect on fantasy-induced or visually induced erections.
Recent research revealed that in the corpus cavernosum, andro-
gens regulate endothelial and trabecular smooth muscle growth
and metabolic function, the expression and activities of nitric
oxide (NO) synthases and phosphodieslerase type 5 (PDE-5), con-
nective tissue protein synthesis, and progenitor cell differentiation.
Therefore, androgen-deficiency produces metabolic and structural
and functional imbalance in the corpus cavernosum with concomi-
tant alterations in nerve and smooth muscle responses and fibro-
elastic properties, resulting in poor tissue compliance and venous
leakage, thus producing erectile dysfunction (Traish & Kim, 2007).

Hyperprolactinemia, whether from a pituitary adenoma or
drugs, results in both reproductive and sexual dysfunction. Symp-
toms may include loss of libido, ED, galactorrhea, gynecomastia,
and infertility. Hyperprolactinemia is associated with low circulat-
ing levels of testosterone, which appear to be secondary to inhibi-
tion of gonadotropin-releasing hormone secretion by the elevated
prolactin levels (Leonard, Nickel, & Morales, 1989).

ED also may be associated with both the hyperthyroid and the
hypothyroid state. Hyperthyroidism is commonly associated with
diminished libido, which may be caused by the increased circulat-
ing estrogen levels, and less often with ED. In hypothyroidism, low
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testosterone secretion and elevated prolactin levels contribute to
ED (Lue, 2002).

Diabetes mellitus, although the most common endocrinologic
disorder, causes ED through vascular, neurologic, endothelial, and
psychogenic complications rather than through a hormone defi-
ciency per se (Moore & Wang, 2006).

Vasculogenic

Any lesion of the pudendal-cavernous-helicine arterial tree can
decrease the perfusion pressure and arterial flow to the sinu-
soidal spaces, thus increasing the time to maximal erection and
decreasing the rigidity of the erect penis. In the majority of pa-
tients with arteriogenic ED, the impaired penile perfusion is a
component of the generalized atherosclerotic process and paral-
lels with coronary disease (Michal & Ruzbarsky, 1980). Common
risk factors associated with arterial insufficiency include hyper-
tension, hyperlipidemia, cigarette smoking, diabetes mellitus,
blunt perineal or pelvic trauma, and pelvic irradiation (Gold-
stein, Feldman, & Deckers, 1984; F. J. Levine, Greenfield, &
Goldstein, 1990; Rosen, Greenfield, & Walker, 1990). Focal
stenosis of the common penile or cavernous artery is most often
seen in young patients who have sustained blunt pelvic or per-
ineal trauma (F. J. Levine et al., 1990). Long-distance cycling is
also a risk factor for vasculogenic and neurogenic ED (Anderson
& Bovim, 1997; Ricchiuti, Haas, & Seftel, 1999). Failure of ade-
quate venous occlusion has been proposed as one of the most
common causes of vasculogenic impotence (Rajfer, Rosciszewski,
& Mehringer, 1988). The physiologic processes resulting in veno-
occlusive dysfunction (Lue, 2002) include:

e The presence or development of large venous channels
draining the corpora cavernosa.

e Degenerative changes (Peyronie’s disease, old age, diabetes)
or traumatic injury to the tunica albuginea (penile fracture)
resulting in inadequate compression of the subtunical and
emissary veins.

e Structural alternation in the fibroelastic components of the
trabeculae, cavernous smooth muscle, and endothelium may
result in venous leak.

e Insufficient trabecular smooth muscle relaxation, causing
inadequate sinusoidal expansion and insufficient compres-
sion of the subtunical venules, may occur in an anxious indi-
vidual with excessive adrenergic tone or in a patient with
inadequate neurotransmitter release.

e Acquired venous shunts—the result of operative correction

of priapism—may cause persistent glans/cavernosum or
cavernosum/spongiosum shunting.
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Pathophysiology Based on a Cellular
Level Classification

Another way to classify erectile dysfunction is to consider effects on
different cellular compartments and types, as shown in Table 2.2.

Drug-Induced

Various classes of therapeutic drugs can cause ED as an undesired
side effect and mostly with unknown mechanism. In general, drugs
that interfere with central neuroendocrine or local neurovascular

Table 2.2 cellular Classification of Erectile Dysfunction

Component

Fibroelastic
tissue

Smooth muscle

Gap junctions

Endothelium

Deficiency

Loss of compliance

Decrease in number

Impairment in Maxi K+
channels

Decrease in smooth
muscle relaxation

Decrease in cell
membrane contact
secondary to collagen
deposition

Decrease nitric oxide
Prostaglandin

Polypeptide endothe-
lins messengers
necessary for smooth
muscle relaxation

Associated
Disease or
Risk Factors

Diabetes
Hypercholesteremia
Vascular disease
Penile Injury

Aging

Patients with ED

vs. normal

Diabetes mellitus

Nerve injury and
cavernosal ischemia

Diabetes

Hypercholesteremia

Diabetes
Hypertension
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control of penile smooth muscle have a potential for causing
ED (Lewis et al., 2000, 2004a, 2004b). Central neurotransmitter
pathways, including 5-hydroxytryptaminergic, noradrenergic, and
dopaminergic pathways involved in sexual function, may be dis-
turbed by antipsychotics and antidepressants and some centrally
acting antihypertensive drugs.

Centrally acting sympatholytics including methyldopa, cloni-
dine (inhibition of the hypothalamic center through o2-receptor
stimulation), and reserpine (depletion of the stores of cate-
cholamines and 5-hydroxytryptamine by blocking vesicular
monoamine transporters I and II) are known to cause sexual dys-
function. o-Adrenergic blocking agents such as phenoxybenza-
mine and phentolamine may cause ejaculatory failure or
retrograde ejaculation. B-Adrenergic blockers have also been im-
plicated in sexual dysfunction, probably because of their central
side effects, such as sedation, sleep disturbances, and depression.
Thiazide diuretics have been credited with widely differing effects
on potency, and spironolactone has been reported to produce
erectile failure in 4% to 30% of patients and has also been associ-
ated with decreased libido, gynecomastia, and mastodynia. Major
tranquilizers or antipsychotics can decrease libido, causing erec-
tile failure and ejaculatory dysfunction. The mechanisms involved
may include sedation, anticholinergic actions, a central anti-
dopaminergic effect, a-adrenergic antagonist action, and release
of prolactin.

Except for trazodone and bupropion, almost all of the four
major types of antidepressants (tricyclic, heterocyclic, selective
serotonin reuptake inhibitors, and monoamine oxidase inhibitors)
have been reported to cause ED and ejaculatory disorders. In-
creased sensitivity to 5-hydroxytryptamine and adrenergic recep-
tors in postsynaptic neurons is suspected to be the cause. The
sexual side effects in patients taking minor tranquilizers may well
be a result of the central sedative effects of these agents. Cigarette
smoking may induce vasoconstriction and penile venous leakage
because of its contractile effect on the cavernous smooth muscle
(Junemann, Lue, & Luo, 1987). Alcohol in small amounts im-
proves erection and sexual drive because of its vasodilatory effect
and the suppression of anxiety; however, large amounts can cause
central sedation, decreased libido, and transient ED. Chronic alco-
holism may also result in liver dysfunction, decreased testosterone
and increased estrogen levels, and alcoholic polyneuropathy,
which may also affect penile nerves (Miller & Gold, 1988).

Cimetidine, an H, (histamine) receptor antagonist, has been
reported to suppress the libido and produce erectile failure. It is
thought to act as an antiandrogen and to increase prolactin levels
(Wolfe, 1979). Other drugs known to cause ED are estrogens and
drugs with antiandrogenic action, such as ketoconazole and
cyproterone acetate. Finally, many of the anticancer drugs can be
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associated with a progressive loss of libido, peripheral neuropathy,
azoospermia, and erectile failure (Lue, 2002).

Erectile Dysfunction Associated with Aging,
Systemic Disease, and Other Causes

Aging induces a progressive decline in sexual function in healthy
men, which includes greater latency to erection, less turgid erec-
tion, loss of forceful ejaculation, decreased ejaculatory volume, a
longer refractory period, decreased frequency and duration of
nocturnal erection, and a decrease in penile tactile sensitivity
(Masters & Johnson, 1977; Rowland, Greenleaf, & Mas, 1989;
Schiavi & Schreiner-Engel, 1988). The possible mechanisms are:
(a) a heightened cavernous muscle tone, (b) hypothalamic-
pituitary dysfunction, (c) a decrease in NOS activity, (d) reduced
endothelium-mediated NO release from cholinergic stimulation,
and (e) defect at the level of calcium-eNOS interaction (Christ,
Maayani, Valcic, & Melman, 1990).

Erectile dysfunction occurs in 32% of Type 1 and 46% of
Type 2 diabetic men (Vickers & Wright, 2004). Fifty percent of
men with diabetes are afflicted with ED within 10 years of their
diagnosis. ED may be the initial presentation in 12% of patients
subsequently diagnosed with diabetes (Lewis, 2001). Between the
ages of 30 to 34, ED is present in 15% of diabetics and 55% by age
60 (Smith, 1981). The Massachusetts Male Aging Study noted that
diabetics have three times the prevalence of erectile dysfunction
compared to nondiabetics (Feldman, Goldstein, Hatzichristou,
Krane, & McKinlay, 1994). Additionally, a population-based study
in Minnesota demonstrated that diabetes was associated with di-
minished sexual drive, ejaculatory function, and sexual satisfac-
tion (Burke, Jacobson, & McGree, 2006).

The etiologies of erectile dysfunction in diabetic patients are
multifactorial. The end-organ damage secondary to hyper-
glycemia, as well as the comorbidities in the patients and side ef-
fects of the various medications (i.e., antihypertensives) they
consume, all contribute to their erectile dysfunction. The pro-
posed mechanisms of ED in diabetics include: elevated advanced
glycation end-products (AGE’s) and increased levels of oxygen
free radicals, impaired nitric oxide (NO) synthesis, decreased and
impaired cyclic guanosine monophosphate-dependent kinase-1
(PKG-1), increased endothelin B receptor binding sites and ultra-
structural changes, up-regulated RhoA/Rho-kinase pathway, and
nitric oxide-dependent selective nitrergic nerve degeneration
(Moore & Wang, 2006).

Hyperlipidemia and atherosclerosis are major contributors to
ED. Hyperlipidemia is a well-known risk factor for arteriosclerosis.
It enhances the deposition of lipids in the vascular lesions, causing
atherosclerosis and eventual occlusion. The atherosclerotic lesions
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can extend to the internal pudendal or cavernous arteries to re-
duce inflow (Lue, 2002). In addition, the hyperlipidemia may also
cause dysfunction of the cavernous smooth muscle and the en-
dothelium. Early atherosclerotic changes in the corpus caver-
nosum have been demonstrated in cholesterol-fed rabbits (J. H.
Kim, Klyachkin, & Svendsen, 1994). See Sidebar 2.1.

SIDEBAR 2.1

Mechanisms of Atherosclerosis and
Hypercholesterolemia Induced ED

¢ Decreased NOS activity.

¢ Increased production of contractile thromboxane and prostaglandin.
e Contractile effect of oxidized low-density lipoprotein.

¢ Release of superoxide radicals.

¢ Increased production of NOS inhibitors.

Note: Based on the work of Ahn, Gomez-Coronado, and Martinez (1999); Azad-
zoi, Krane, and Saenz de Tejada (1999); and Azadzoi and Saenz de Tejada
(1991); S. C. Kim, Kim, and Seo (1997).

Hypertension is another well-recognized risk factor for ED.
However, the culprit for ED is arterial stenotic lesions instead of
the increased blood pressure itself (Hsieh, Muller, & Lue, 1989).
The mechanisms include: (a) the production of cyclooxygenase-
derived vasoconstrictor substances, (b) reduced endothelin B-
receptor—-mediated NO activation, and (c) alteration in the vessel
architecture, resulting in an increased wall-to-lumen ratio and re-
duced dilatory capacity (Lue, 2002; Taddei, Virdis, & Ghiadoni,
2000). Chronic renal failure has frequently been associated with
diminished erectile function, impaired libido, and infertility (Lue,
2002). The mechanism is probably multifactorial: depressed
testosterone and elevation of prolactin levels, diabetes mellitus,
vascular insufficiency, multiple medications, autonomic and so-
matic neuropathy, and psychological stress (Nogues, Starkstein, &
Davalos, 1991). After successful renal transplantation, 50% to
80% of patients returned to their pre-illness potency (Salvatierra,
Fortmann, & Belzer, 1975). Patients with severe pulmonary dis-
ease often fear aggravating dyspnea during sexual intercourse. Pa-
tients with angina, heart failure, or myocardial infarction can
become impotent from anxiety, depression, or arterial insuffi-
ciency. Other systemic diseases such as cirrhosis of the liver, scle-
roderma, chronic debilitation, and cachexia are also known to
cause ED.

Other disease states associated with a higher prevalence of
ED are the following: presence of cardiovascular disease, other
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genitourinary disease such as lower urinary tract symptoms
(LUTS), psychiatric/psychological disorders (such as depression),
peripheral vascular disease, coronary artery disease, or cardiac
failure disorders. Other risk factors associated with a higher
prevalence for ED include smoking, lower socioeconomics condi-
tions (such as lower educational status or economic class), and
obesity (Lewis et al., 2004b).

Interaction of Sexual Dysfunctions

The association of ED with other sexual disorders in the same
patient is clearly known (such as the association of ED and rapid
ejaculation in the same patient). In addition, there is now solid ev-
idence that within both sexes nearly all sexual dysfunctions are
closely associated with other sexual disorders in the patient and his
or her partner (Fugl-Meyer & Fugl-Meyer, 2002). This pattern cer-
tainly has many implications for the management of ED and clearly
suggests that multidisciplinary approaches and/or treatment plans
for the couple would help greatly in achieving a greater success in
treating patients.

Evaluation of the Patient with Erectile Dysfunction

Following the development of phosphodiesterase type 5 (PDE-5)
inhibitors, the need to elucidate the cause of ED has greatly di-
minished. In fact, following a history and focused physical exam,
a trial of a PDE-5 inhibitor or a vacuum device is often all that is
ever needed to treat ED likely to have its etiology in a biological
root. However, these therapies are not successful or a choice for all
patients desiring treatment, and many of these complicated cases
might benefit from a more complete evaluation into the cause of
their ED.

Basic Evaluation for (Organogenic) ED

The evaluation of any patient with ED should proceed in a step-
wise manner. As with all medical problems, the history of illness
is important in ED. A detailed medical history is essential because
many common disorders are associated with ED, including hyper-
tension, diabetes mellitus, coronary artery disease, dyslipidemia,
renal insufficiency and hypogonadism (Lobo & Nehra, 2005).
Prior genitourinary, retroperitoneal, pelvic surgery, or radiation
can result in ED. It is critical to conduct a complete medication re-
view because many drugs, particularly antihypertensive and psy-
chotropic drugs, are well known to affect erectile function, and
other medications, such as nitrates, might be contraindications to
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oral therapy. Using a validated questionnaire such as the Interna-
tional Index of Erectile Function (IIEF) or the more abbreviated
erectile domain of the IIEF (EDF: Questions 1 to 5 and 15) or the
Sexual Health Index in Men (SHIM) can help in determining the
severity of the patient’s ED (see Table 2.3).

Table 2.3 Using a Standard Validated Questionnaire for Evaluating
Erectile Dysfunction Severity

International Index of Erectile Function (IIEF; 0-5 for Each Question)

Over the past 4 weeks:

1.
2.

How often were you able to get an erection during sexual activity?

When you had erections with sexual stimulation, how often were your erections hard enough
for penetration?

. When you attempted sexual intercourse, how often were you able to penetrate (enter) your

partner?

During sexual intercourse, how often were you able to maintain your erection after you
had penetrated (entered) your partner?

. During sexual intercourse, how difficult was it to maintain your erection to completion of

intercourse?

How do you rate your confidence to get and keep an erection?

Sexual Health Index in Males (SHIM; 0-5 for Each Question)

1.

How do you rate your confidence that you could get and keep an erection? (very low to
very high)

. When you had erections with sexual stimulation, how often were your erections hard enough

for penetration?

. During sexual intercourse, how often were you able to maintain your erection after you had

penetrated (entered) your partner? (almost never to almost always)

During sexual intercourse, how difficult was it to maintain your erection to completion of
intercourse?

. When you attempted sexual intercourse, how often was it satisfactory for you? (almost never

to almost always)

IIEF and SHIM Domain Scores Classify Severity of Erectile Dysfunction (ED)

Severity of ED IIEF SHIM
Normal erectile function 26-30 22-25
Mild ED 22-25 17-21
Mild-to-moderate ED 17-21 12-16
Moderate ED 11-16 8-11

Severe ED 10 <7




52 Sexual Dysfunctions

It is also essential to perform a focused physical exam on any
new patient undergoing an evaluation of ED, paying particular at-
tention to the abdomen, genitalia, digital rectal exam, and second-
ary sexual characteristics (Montague, Jarow, & Roderick, 2005).
The Second International Consultation on Sexual Dysfunction
(2004) Committee on Sexual Dysfunction Assessment in Men rec-
ommended that serum testosterone, fasting blood glucose, fasting
serum cholesterol, and a serum lipid panel should all be a part of
a routine basic ED evaluation (Lobo & Nehra, 2005). Optional
tests based on findings in the initial exam include tests for levels
of luteinizing hormone, follicle stimulating hormone, prolactin,
prostate specific antigen, complete blood count, and a thyroid
function panel. Once the diagnosis of ED has been established,
most clinicians will initially proceed with a trial of an oral PDE-5
inhibitor. In general, no further testing is needed to determine the
exact etiology of ED prior to initiating therapy, because the initial
treatment options will be the same regardless. In the setting of hy-
pogonadal ED, it is prudent to replace testosterone or treat the rare
prolactinoma prior to initiating a PDE-5 inhibitor trial.

Further Evaluation

Based on the basic evaluation, we can define patients with com-
plex ED as (a) those with penile/pelvic/perineal trauma, (b)
young men with primary ED (present since age of sexual matu-
rity), (c) men with Peyronie’s disease, (d) men who fail oral
PDE-5 inhibitors or for whom PDE-5 inhibitors are contraindi-
cated, and (e) men with a significant psychological or psychiatric
component. Although technical advances in ED testing allow
physicians to counsel patients on the etiology and severity of
their dysfunction, significant costs and limitations are associated
with each technique described. Prior to beginning any invasive
testing, the physician and patient should have a thorough discus-
sion about possible treatment options. Many patients are not in-
terested in injection therapy or any surgical intervention, and
these patients should not be subjected to needless invasive tests.
If, however, the patient is motivated and an appropriate candi-
date for the available treatment options, then further testing can
proceed in a goal-directed manner.

Psychological Evaluation

In the psychological evaluation, the interviewer should focus on
not only a detailed sex-history of childhood, adolescent, and adult
events resulting in erectile failure, and the central role of perfor-
mance anxiety and attitude factors, but also the four following
elements: (1) the impact of the couple’s systemic issues on the erec-
tile failure, (2) the male’s individual psychological issues, (3) phys-
iological impairment, and (4) the couple’s sexual behavior pattern
(LoPiccolo, 1999). In choice of treatment, prognosis, not diagnosis,
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must be the deciding factor, and psychological evaluation is critical
in making prognostic evaluation for physical interventions (Mohr
& Beutler, 1990).

Assessment of prognosis is made with information gathered
by semi-structured interviews and symptom-focused question-
naires. Three groups of psychometric instruments are available for
the evaluation of ED: (1) personality questionnaires, (2) depres-
sion inventories, and (3) questionnaires for sexual dysfunction
and relationship factors (Lue, 2002). The Minnesota Multiphasic
Personality Inventory (MMPI)-2 is a valuable tool for evaluating
the patient’s personality and its relevance to sexual dysfunction.
The Beck Depression Inventory is a self-reported test for which a
score exceeding 18 is considered indicative of significant clinical
depression. For relationship assessment, the Short Marital Adjust-
ment Test (for married couples) and the Dyadic Adjustment In-
ventory (for unmarried people) can be used to determine overall
relationship quality. Specific factors examined include fidelity and
level of commitment as well as sexual relations, family finances,
and relationship with friends. For couples who will be undergoing
sex therapy and other physical interventions, a detailed analysis
of the nature of the couple’s actual behavior is very useful in
treatment planning.

Nocturnal Penile Tumescence Testing

Nocturnal penile tumescence (NPT) monitoring, the noninvasive
investigation that monitors erections occurring during sleep, had
been considered a gold standard for differentiating organic and
psychogenic ED (Kaneko & Bradley, 1986). However, its use has
been challenged by ongoing research. The primary assumption of
NPT testing is that the presence of night erections indicates the
ability to have sexually related erections for vaginal intromission.
However, the critical question is, does a normal nocturnal erec-
tion equate to a normal erotic erection induced by sensory stim-
uli? Recent research shows some exceptions: (a) men with
neurologic disease may have normal sleep erections, but periph-
eral neuropathy may impair processing of sensory stimuli, yield-
ing poorly sustained erections during coitus; and (b) depression
and sleep disorders adversely alter NPT without, in many cases,
affecting erections while conscious (Lue, 2002).

NPT has been measured by the following methods: stamp
test, snap gauges, strain gauges, nocturnal penile tumescence and
rigidity (RigiScan), sleep laboratory NPT, and NPT electrobioim-
pedance (Lue, 2002). Despite 4 decades of clinical investigations,
no universally accepted benchmarks for normal NPT have been
reached. Although NPT cannot be used as a single method to dis-
tinguish psychogenic and organic ED, it still may have value for
the patient without neurovascular risk factors who presents with
a history suggestive of a psychogenic cause. Currently, NPT is also
valuable for academic interests and for medico-legal cases.
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Intracavernosal Injection Pharmaco Testing

Office intracavernosal injection (ICI) testing refers to a single in-
tracavernosal injection of either 10 or 20 pg of a vasoactive sub-
stance like prostaglandin E1 (PGE-1) or tri-mix (phentolamine,
papaverine, and PGE-1), and then an assessment of the response
(Aversa, Isidori, & Caprio, 2002). A lasting quality erection con-
firms the presence of adequate arterial inflow and veno-occlusive
function. A poor quality erection or no erection at all in response
to intracavernosal injection might indicate vascular dysfunction,
might be a result of insufficient pharmacologic stimulation, or
might be reflective of the stress of performing the test in an office
setting. Despite the simplicity of the test, it has been replaced by
color duplex Doppler ultrasonography (CDDS) as an initial test
following a failed PDE-5 inhibitor trial (Aversa et al., 2002).

Color Duplex Doppler Ultrasonography
Color duplex Doppler ultrasonography (CDDS) combines ICI and
ultrasound evaluation (King, Lewis, & McKusick, 1994; Lewis,
Parulkar, Johnson, & Miller, 1990; Quam et al., 1989). Briefly, this
test involves ICI of a vasoactive drug (e.g., PGE1 or trimix) fol-
lowed by duplex ultrasound assessment of both cavernosal arteries
for peak systolic velocity and end diastolic velocity over a period of
20 to 30 minutes at 5-minute intervals. Normally, within the first
5 minutes after vasoactive agent injection, there should be an in-
crease in the cavernosal artery diameter by more than 75% from
its flaccid state, and the peak systolic velocity should be at least 25
to 30 cm/sec in order to exclude arterial diseases. Also, normally
during the full erection phase, the intracavernous blood pressure
should equal or exceed the diastolic blood pressure, making the
end diastolic velocity in the penile cavernosal artery equal to or
very near zero (King et al., 1994; Lewis et al., 1990; Quam et al.,
1989). If the patient does not get an erection as good as he gets on
his own at home, then at least one more injection should be made
to ensure maximum smooth muscle relaxation, and the measure-
ments should be repeated (Ho, Sathyanarayana, & Lewis, 1999).
CDDS can provide both anatomic detail as well as a quantita-
tive analysis of the penile vascular system. The procedure is specific
and accurate, correlates well with dynamic infusion cavernosome-
try and cavernosography results, and allows a diagnostic catego-
rization of impotent patients (McMahon, 1998). However, it has
several drawbacks. Different values may be obtained for the peak
systolic velocities and end diastolic velocities during the same test
depending on the timing of the examination, the experience of the
examiner, and the position of the probe of the device on the penis.
It is important to be sure that whatever type of stimulant is used, it
is sufficient to overcome the anxiety and sympathetic stimulation
brought on by the test itself, especially to men with psychogenic
impotence (Granata, Bancroft, & Del Rio, 1995).
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Dynamic Infusion Cavernosometry and Cavernosography

When the results of the vascular investigation with CDDS are ab-
normal, it is appropriate to consider further invasive testing with
dynamic infusion cavernosometry and cavernosography (DICC),
particularly when patients are candidates for penile vascular sur-
gery. However, the use of DICC in the era of PDE-5 inhibitors and
CDDS should be limited to young patients in whom surgical ligation
of an identifiable venous leak is a possibility or in medico-legal
cases. Because veno-occlusive dysfunction is often a multifocal
problem and a result of degeneration of vascular smooth muscle
rather than a site specific venous leakage, this venous occlusive test
has very limited value.

Dynamic infusion cavernosometry and cavernosography is a
more invasive test than CDDS. Cavernosometry involves infusion
of saline into the corporal bodies while measuring cavernosal
pressure. This test is made more physiologic with injection of a
vasoactive substance. The key parameter is the flow to maintain a
supraphysiologic cavernosal pressure of 90 mmHg. An inability to
maintain this pressure with a flow of 3 mL/min or more after va-
soactive injected agent is indicative of venous leakage (Mulhall,
Anderson, & Parker, 2004).

Cavernosometry can be combined with cavernosography to
try to identify a specific site of leakage. Typically this procedure is
performed by infusing a low osmolarity contrast agent in place of
saline into the cavernosal bodies at the flow to maintain rate for
maximal cavernosal pressure obtained from the cavernosometry
part of the evaluation. Fluoroscopy or spot films are then used to
identify specific sites of leakage. The results of venous dissection
and ligation or crural ligation, however, have not been successful
enough over long term follow-up to support continued routine use
of this procedure.

Penile Angiography
Penile arteriography is another invasive test mainly used prior to
penile surgical revascularization in young men with posttrau-
matic or congenital arteriogenic ED with no vascular risk factors,
or in studying cases of high flow priapism (King et al., 1994;
McMahon, 1998).

Corpus Cavernosum Electromyography

Recently, corpus cavernosum electromyography (CC-EMG) as a
method to evaluate the functional state of cavernosal smooth
muscle was studied and showed significant difference between
healthy men and patients with vasculogenic ED (Jiang, Frantzen,
& Holsheimer, 2006a, 2006b, 2006c). However, its future role in
clinical practice is unclear.
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Conclusions Regarding Assessment Procedures

The advent of PDE-5 inhibitors has changed the landscape of the
evaluation and treatment of ED. Health care providers in a wide
variety of disciplines are now offering the basic screening evalua-
tion and treatment options. Specialists engage in further etiologi-
cal evaluation only when oral therapy is contraindicated or fails or
vacuum therapy is not accepted or fails. In the case of the compli-
cated patient, more sophisticated testing may be required from the
outset. Psychological evaluation may reveal the deep intrapsychic
causes of psychogenic ED or psychogenic component of mixed ED.
To the organic side, CDDS is the most practical and popular diag-
nostic modality; additional testing with DICC or penile angiogra-
phy is only rarely needed and should proceed only when surgery
is being planned. Appropriate evaluation of psychological and or-
ganic risk factors is the prerequisite of successful treatment. An
appropriate evaluation procedure is provided in Figure 2.4.

History and physical

Algorithm for
ED Evaluation
and Testing

(Erectile function questionnaire)
IIEF, EFD, SHIM

v v

Basic laboratory Basic
evaluation (Work-up psychologic
Hypogonadism) evaluation

v v

NPT PDES inhibitor trial Psychological
(academic interest, or vacuum therapy |+ | intervention
psychological ED, pathway

and
medicolegal cases

ICI office CDDS
pharmacotest
v
DICC Penile
angiography

CDDS = Color duplex Doppler ultrasonography; DICC = Dynamic infusion
cavernosometry and cavernosography; ED = Erectile dysfunction; EFD = Erectile
function domain of IIEF; ICI = Intracavernosal injection; IIEF = International Index
of Erectile Function; NPT = Nocturnal penile tumescence; PDE5 = Phosphodies-
terase type 5; SHIM = Sexual Health Index in Males.
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Management Paradigms for Erectile Dysfunction

Psychological Management

With two fairly effective treatments for ED with few side effects,
treatment for organic ED may often entail very little diagnostic
workup. However, it is imperative that health care providers initi-
ating treatment recognize that the patient may have psychological
issues that will benefit from help from a sexual therapist. A sexual
function checklist may help the practitioner who is inexperienced
in psychological evaluations to use patient-generated responses
that suggest situational and interpersonal conflicts (Althof, Rosen,
Rubio-Aurioles, Earle, & Chevret-Measson, 2006).

It may be helpful for a primary physician to seek consultation
with an urologist for the management of ED. Those clinicians not
trained in psychological or psychiatric management of sexual func-
tion must recognize when the patient might benefit from a multidis-
ciplined approach involving trained sexual therapists, and either
psychologists or psychiatrists.

In addition, some cases of ED are strongly psychogenic and pri-
mary management should be done by a trained sexual therapist. This
is particularly relevant in those patients with ED who suffer from
clinical depression as some of the medical treatments for depression
have ramifications for causality to ED (Ferguson, 2001). As dis-
cussed later, combination therapy may also include use of some med-
ical treatment along with traditional sex therapy. An excellent
review of the role of evaluation and management of psychologic and
interpersonal aspects for sexual disorders has been recently pub-
lished (Althof et al., 2006). It is not within the scope of this chapter
to detail the techniques of sexual therapy for the patient who suffers
from ED, but Sidebar 2.2 outlines the scope of such interventions.

SIDEBAR 2.2

Sex T herapy Treatment Interventions for
Erectile Dysfunction

e Systematic desensitization.

¢ Sensate focus.

e Interpersonal therapy.

¢ Behavioral assignments.

e Psychodynamic interventions.

e Sex education.

e Communication and sexual skills training.
e Masturbation exercises.

Note: Based on the work of Althof et al. (2006).
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Risk Factor Modification

Modification of risk factors does offer some improved conditions
in the corporeal cavernosal tissue, such as curtailing the use of ex-
cessive alcohol consumption, loss of weight, stopping the use of
tobacco, modification of some medications (adjustments in anti-
hypertensives or psychotropic medications), improving diabetic
control, or improving exercise status (Lewis, 2004). However
there is not much evidence that total relief of the condition of ED
will be obtained with adjustments except perhaps in early or mild
forms of ED. Certainly, incidence reports do not suggest decreas-
ing onset of ED except in those who go from a sedentary lifestyle
to more exercise-profiled lifestyle (Derby et al., 2000).

First Line Therapies for Erectile Dysfunction

The use of either oral PDE-5 agents or a vacuum device are the
first line therapies for most patients presenting with ED. Oral
agents are certainly more appealing to the patient than vacuum
devices, but some couples who are very comfortable with their
sexual interactions will prefer the vacuum device, especially since
it is probably the most cost effective treatment. However, the arti-
ficial nature of the erection achieved with the vacuum device is a
drawback for its use for many patients and their partners (Lewis,
2005). The use of a vacuum device might be offered to the patient
as one of the primary choices for the management of ED rather
than a second-line therapy unless chosen so by the patient.

Effective Oral Therapy

The most popular primary treatment option for the patient with
ED is one of the three oral PDE-5 inhibitors available since 1998
(Broderick, 2005). Two of these are short acting (sildenafil and
vardenafil) and one is long acting (tadalafil) based on blood peak
and clearance levels. But here again basic science has shed new
light by revealing fresh information. Slow release of these com-
peting PDE-5 inhibitors from cyclic GMP receptors sites as com-
pared to PDE-5 immediate release from cyclic GMP binding sites
may account for the longer lasting effects that seem to last beyond
blood clearance levels (Francis & Corbin, 2005). This would ex-
plain some of the prolonged effect for the short acting inhibitors
(how long the medication is lasting in the end organ tissue) and
the potential value of daily dosing. There are also competitive
binding differences among the agents for other PDEs other than
type 5, such as type 6 and type 11.

The oral PDE-5 treatments are highly effective for a variety
of organic disease-associated ED and seem to have a continual
effect over time (Porst, 2006). All show efficacy in the 70%
to 80% range for most patients with ED, with the exception of
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those with moderate to severe diabetes mellitus and those who
are post radical surgery. Response rates in these patients fall to
about 20% to 30% compared to other patients suffering from
ED. Rechallenging patients who claim poor response from initial
trials should be done with many such patients, stressing food in-
teractions, period of therapeutic benefit, and proper expectations
for therapy. Contraindications to use are those patients on ni-
trate or nitrite therapy or those with retinitis pigmentosa. Re-
cently, some ophthalmologists, who were some of the first to call
attention to the association of PDE-5 inhibitors to the disorder
of mnonarteritic ischemic optic neuropathy (NAION), write
that the only contraindication is in those patients who have suf-
fered from unilateral blindness from this disorder (Fraunfelder,
Pomeranz, & Egan, 2006). However, we suggest some caution
for all patients who have suffered significant visual acuity or
unilateral blindness. These latter patients should have ophthal-
mologic evaluation for the presence of crowded disc syndrome
associated with nonarteritic ischemic optic neuropathy before
being placed on PDE-5 inhibitor treatment.

It may be possible to determine whether a short-acting or
long-acting PDE-5 inhibitor is preferred for the initiation of trials
in any one individual, or the individual prescriber may have some
preference for one of the agents. The most reliable way for the pa-
tient to determine his preference is a trial in which samples of one
or both short-acting agents and the long-acting agent randomly are
provided, with multiple trials (preferable 6 to 7) before the patient
considers an agent ineffective. The patient can then decide which
product works best for his own particular situation. If the patient
obtains enough of an erection for sexual intercourse, he usually
continues with this therapy unless he is bothered by one of the side
effects, such as headache for all agents, or extremity pain for the
long-acting agent, or cannot afford the cost of the treatment.

Vacuum Therapy

Vacuum devices, as mentioned earlier, should be considered one
of the primary choices for the treatment of erectile dysfunction
(Lewis, 2005). These devices can be purchased without prescrip-
tion; prescription-requiring devices are preferred because they
are more efficiently engineered, backed up with a technical sup-
port team, and are reimbursable in many medical insurance cov-
erage plans. This therapy is particularly acceptable to many
patients and partners who are very comfortable with their sexual
interactions as a couple and whose long-term satisfaction has
been documented. For many men seeking treatment for their ED
as well as the physicians treating them, the vacuum device may
seem rather artificial and not acceptable as a primary therapy.
Such practitioner bias may be unfair to the patient’s consideration
of vacuum therapy as a viable choice for treatment. The patient is
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capable of understanding the differences of expected interven-
tions if carefully relayed by the therapist.

Vacuum devices consist of a cylinder apparatus that fits over
the penis and is connected to a manual or battery-powered vac-
uum pump that induces engorgement of penile tissue with blood.
Preloaded (on the base of the cylinder) compression rings or bands
are slipped onto the penis to trap the blood in the penis in order to
produce a rigid organ capable of vaginal penetration and sexual
intercourse. Usually the amount of negative pressure is limited by
pop-off valves incorporated into the device. The occlusion band
should generally not be in place for more than 30 minutes. There
are few contraindications for use, but some patients with certain
bleeding disorders or severe angulation of the penis with erection
(Peyronie’s disease) may not be able to use such devices. Couples
who are satisfied with this low-cost solution to ED are prone to
remain satisfied with this therapy over long periods of time, but
the artificial nature of the erection and the coldness of the penis
are drawbacks for some patients and partners (Lewis, 2005).

Second Line Therapies for Erectile Dysfunction

Intracavernosal Injection Therapy

Before effective oral therapy was available, one of the most popu-
lar therapies for erectile dysfunction was injection agents, usually
containing papaverine, phentolamine, prostaglandin E-1 (PGE-1),
either alone or in some combination form (Fritsche, Usta, & Hell-
strom, 2005; Porst & Adaikan, 2006). Tri-mix compositions con-
tain all three of the agents, but are usually less expensive than
the two marketed PGE-1 preparations. In addition, when used in
combination form, the amount of each ingredient can be lower
because of the synergistic nature of these agents. When patients
fail or are not satisfied with primary treatment of oral agents or
vacuum devices, this therapy remains a very successful treatment
for ED, but with the obvious drawback that a needle injection
is required. Another drawback is that the risk of priapism is far
greater with injection therapy than with other therapeutic
choices. Prolonged aching penile pain associated with PGE-1 may
also be a drawback for this type of therapy, especially for the FDA
approved single agent products.

If a patient chooses this type of therapy or advances to this
treatment after first line failure, the authors choose to evaluate the
patient with the color duplex Doppler evaluation of the penile ar-
teries with at least two injections using a tri-mix agent. This strat-
egy allows for a more empirically based selection of dose and
helps define the type and existence of the vascular deficit in the
individual. An office injection with a test agent is, however per-
formed at this juncture by some. Once the optimal dose is se-
lected, the patient or partner is taught proper home injection
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technique, and warned about possible priapism and the need to
seek attention if this occurs for reversal. The patient is also taught
to vary the site of injection and is directed to not use more than a
single injection daily. Our practice is to periodically follow the pa-
tient, at least once yearly, to check on possible corporal fibrosis
and tachyphylaxsis.

Intraurethral Therapy

Another possible delivery system for second line therapy for ED
is the intraurethral PGE-1 system (Fritsche et al., 2005; Porst &
Adaikan, 2006). This procedure relies on intraurethral absorption
of the agent from a deposited pellet into the corpus spongiosum
and subsequently into the corpora cavernosal tissue via communi-
cating vessels between the two spongy tissues. The amount of PGE-
1 required by this route is 10 to 50 times the level producing results
by the direct injection method. The suppositories are available in
250, 500, and 1,000 mg dose levels and it is recommended that the
first dose be given in the physician’s office to observe for possible
dizziness episodes or priapism. Efficacy can be improved by the use
of an occlusive band placed around the base of the penis at the time
of delivery of the urethral suppository in order to enhance better
diffusion of the product into the corpora cavernosal tissue. Overall
the efficacy first reported in the published literature has not been
borne out in clinical practice. However, the use of this agent as part
of penile tissue rehabilitation after radical prostate surgery has sug-
gested another potential benefit from this agent (Fenig, Robbins,
Brassil, Goodwin, & McCullough, 2007).

Penile Prosthesis

One of the most satisfying treatment options for the management
of ED remains the penile prosthesis, yet it is one the most invasive
choices for the patient (Rajpurkar & Dhabuwala, 2003). Usually,
in today’s management strategies, the patient electing this therapy
should have tried the more conservative therapies and have found
that they have failed, or be bothered so much by their side effects
that they have a strong desire for this treatment option. In addi-
tion, for some patients with severe structural damage in the cor-
pus cavernosal tissue, this therapy may be the only solution to
restore a rigid penis sufficient for penetration. The choice of a
semi-rigid device or a two- or three-piece hydraulic device is a de-
cision based on penile anatomy, intact penile sensation, and pa-
tient and surgeon preference and recommendation (Wang &
Lewis, 2000). The patient should be made aware of expectations
regarding the degree of erection and length of the inflated device
and the risk of infection. If infection occurs, it will probably ne-
cessitate removal of the device. Overall, mechanical failure is ex-
tremely low, less than 5% over a 10- to 15-year period post
implant (Lewis, 2005; Lewis & Jordan, 2002; Montague, 2007).
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Vascular Surgery

For the sake of completeness, vascular surgery for ED should
be mentioned. This treatment is highly selective for very specific
types of ED such as pelvic trauma to the arterial supply to
the corpora cavernosa in a young male or a rare congenital
aberrant venous drainage system associated with the corpora
cavernosa. For a more comprehensive discussion of this thera-
peutic choice see the major urological textbook by Lewis and
Munarriz (2007).

Combination Strategies for the Management of
Erectile Dysfunction

Many clinicians have described using a combination of more than
one of these therapies for the management of ED, for example,
combining injection therapy with psychotherapy (Wagner &
Kaplan, 1993); combining an oral agent with vacuum therapy
for recovery of function after radical prostatectomy (Raina,
Agarwal, & Allamaneni, 2005); combining injection therapy with
oral therapy as a salvage therapy for injection agent failures
(McMahon, Samali, & Johnson, 1999); and oral agent failures
were salvaged with the addition of injection agents (Guiterrez,
Hernandez, & Mas, 2005). Using either intraurethral PGE-1 or a
vacuum device in a patient who has had a penile implant and
who wishes for glanular engorgement has been reported. Using
injection therapy in patients who have had vascular surgery for
ED and cannot obtain full rigidity on their own but were unable
to get an erection by injection agent before the surgery has been
reported (Lewis & Munarriz, 2007). Hormone replacement ther-
apy in hypogonadal men enhances response to oral agents in men
with ED (Porst, 2006).

Summary and Conclusions

The understanding and diagnosis of erectile dysfunction has
advanced greatly over the past 20 years, with treatment op-
tions greatly expanding as a result. This chapter discussed the
following:

¢ Great strides have been made in the understanding of penile
anatomy and physiology.

e Understanding the physiological, biochemical, and molecu-
lar processes involved in erection has led to a greater under-
standing of organogenic ED.

e Organogenic ED is not a specific disease process but rather a
symptom of other disease processes.
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Factors contributing to ED include psychogenic, neurogenic,
endocrinological, and vasculogenic.

Organogenic ED is strongly associated with diseases that af-
fect neural, endocrinological, or vascular functioning.

Many drugs are known to interfere with erectile functioning.

Evaluation of ED may involve as little as a brief medical/sex-
ual history followed by a trial of a PDE-5 inhibitor or a vac-
uum device.

More detailed evaluation may involve assessment of psycho-
logical and relationship factors and clinical laboratory tests
such as color duplex Doppler ultrasonography or dynamic
infusion cavernosometry and cavernosography.

Management strategies should recognize the multifactorial
nature of most ED problems.

Specific management strategies might include risk modifica-
tion, oral therapies, vacuum device therapy, and when ap-
propriate, counseling.

Other, more invasive procedures, should be considered

when first line therapies are ineffective.
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In this chapter, we:

e Provide a brief overview of male ejaculatory response.
e Specify important dimensions of premature ejaculation.

e Indicate the definition and prevalence of premature
ejaculation.

e Discuss physiological and psychological etiologies.
¢ Describe a range of assessment strategies.

e Discuss procedures for and relevance of counseling and sex
therapy for men with premature ejaculation.

e Review the data and options for pharmacological treatment.

e Identify potential advantages of combined treatment
strategies.

Premature ejaculation (PE) is a common but poorly under-
stood male sexual dysfunction that, as new treatment op-
tions become available, is receiving increasing attention among
health care professionals. Nevertheless, even as treatment strate-
gies—whether they be primarily biomedical or primarily behav-
ioral—show greater promise, the mechanisms through which they
work remain elusive and, to a large extent, hypothetical. One of
the reasons for the mystery surrounding PE is that the ejaculatory
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response itself is complex and not fully understood. Ejaculatory
response has two distinct phases (actually three, counting the con-
comitant experience of orgasm); it involves cerebral, spinal, and
peripheral components of the nervous system; it requires somatic
and autonomic sympathetic and parasympathetic activation; it is
mediated through a number of different neurotransmitters at var-
ious levels of neural functioning; and it is directly tied to a man’s
level of physiological and psychosexual arousal—processes that in-
volve a multitude of biological and psychological factors of their
own (Motofei & Rowland, 2005). In the following section, we pro-
vide a highly simplified description of the ejaculatory process.

Ejaculatory Response

Ejaculation represents the sequencing of two reflexes under cerebral
control that typically coincide with the high point of sexual arousal
(Giuliano & Clement, 2005). Unlike erection, which may occur in
response to psychosexual stimulation (e.g., visual images, smells,
words, sounds, nongenital touch), ejaculatory response rarely oc-
curs in the absence of direct penile stimulation. The first reflex—
emission—is a sympathetic response that closes the bladder neck
(preventing urination and retrograde ejaculation) and stimulates
excretion of seminal fluid (which mixes with sperm) from the
prostate into the urethral tract. This first stage of ejaculation is asso-
ciated with “ejaculatory inevitability” that men experience prior to
actual expulsion of the seminal fluid, and serves as a partial though
probably incomplete trigger for the second reflex. The second re-
flex—putatively involving the parasympathetic system or the so-
matic motor system, or both—involves the expulsion of the seminal
fluid from the urethra (the outward manifestation of ejaculation),
achieved through the rhythmic contractions of the bulbocavernosal
and ischiocavernosal muscles (associated with anal sphincter muscle
contraction). The subjective perception of these contractions, medi-
ated through sensory neurons in the region, gives rise to the experi-
ence of orgasm, which comprises a distinct and separate loop—again
a process poorly understood. Thus, ejaculation can and does occur
(though rarely) without concomitant orgasm.

The mechanism that actually triggers the entire ejaculatory
process is not understood. Presumably, the ejaculatory reflex is
predominantly controlled by a complex interplay between central
serotonergic and dopaminergic neurons with secondary involve-
ment of cholinergic, adrenergic, nitrergic, oxytocinergic, galanergic
and GABAergic neurons. The cerebral events that occur during
ejaculation and the abnormalities present in men with premature
ejaculation have not been clearly defined with PET and {MRI brain
imaging techniques (Figure 3.1). Seminal emission and expulsion
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Central nervous system areas involved before, during, and after
ejaculation. Somatosensory tactile input from the penis/genitals ascends
to the cerebral cortex. Efferent pathways project from the hypothalamus
to the sacral spinal cord and genitals. After ejaculation, information is
returned from the genitals to several brain areas.

Note: BNSTpm = Posteromedial bed nucleus of stria terminalis; MEApd = Posterodorsal medial amygdala;
MPOA = Medial preoptic area; nPGI = Nucleus paragigantocellularis; SPFps = Medial parvicellular
subparafasicular nucleus of thalamus.

are integrated into the complex pattern of copulatory behavior by
several forebrain structures including the medial preoptic area
(MPOA) and the nucleus paragigantocellularis (nPGi) (Robinson &
Mishkin, 1966; Yells, Hendricks, & Prendergast, 1992). Descending
serotonergic pathways from the nPGI to the lumbosacral motor
nuclei tonically inhibit ejaculation (Yells et al., 1992), such that
disinhibition of the nPGI by the MPOA facilitates ejaculation. A
population of lumbar spinothalamic neurons (LSt cells) has been
identified in male rats, which constitutes an integral part of the
generation of ejaculation. LSt cells send projections to the auto-
nomic nuclei and motoneurons involved in the emission and ex-
pulsion phase, and they receive sensory projections from the pelvis
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(Truitt & Coolen, 2002). Several brain areas are activated after
ejaculation by ascending fibers from the spinal cord and may have
a possible role in satiety and the postejaculatory refractory time.

As noted, brain or spinal serotonin has been hypothesized as
one of the relevant neurotransmitters. Accordingly, various anti-
depressant drugs that affect the serotonergic system (e.g., tri-
cyclics, anafranil; and SSRIs, Prozac, Zoloft) have been used fairly
effectively to prolong intercourse in men who usually ejaculate
very rapidly. Not surprisingly, since ejaculation is also mediated in
part by the sympathetic nervous system, prescription and over-
the-counter drugs that attenuate sympathetic response (and there
are dozens, including some common cold remedies) may interfere
with a normal ejaculatory process.

There are many possible points at which the ejaculatory pro-
cess might be affected or altered. Yet, for the most part, ejacula-
tory disorders represent problems of timing (sooner or later than
desired) rather than problems in the steps involved in ejaculation.
The incidence of complete anejaculation in the absence of an ob-
vious underlying pathophysiological or disease condition appears
to be fairly rare, although its prevalence through self-report mea-
sures may be increasing.

Nomenclature, Definition, and Prevalence

PE has been known by a variety of names. The classic terminol-
ogy, ejaculatio praecox (literally Latin for precocious ejaculation),
was later replaced with “premature ejaculation,” a term that was
entrenched within the clinical community for decades. However,
with new cultural awareness and attempts to destigmatize sexual
problems, alternative nomenclatures such as “rapid” ejaculation
and “early” ejaculation gained ephemeral popularity, as the term
“premature” had pejorative overtones. However, neither of these
alternatives successfully conveyed an important aspect of PE,
namely that ejaculation occurs prior to some anticipated time. As
a result, the terminology premature ejaculation has once again be-
come the nomenclature of choice by most researchers and clini-
cians, although some still prefer to use rapid ejaculation, probably
the second most common terminology in use.

Characteristics

Defining PE and diagnosing men with this condition have been
the source of debate within research, medical, and clinical circles.
The DSM-IV-TR definition of PE is probably the most commonly
used reference for clinical and research investigations (Diagnostic
and Statistical Manual of Mental Disorders, fourth edition [DSM-IV];
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American Psychiatric Association, 1994, pp. 509-511). This defi-
nition presents a multidimensional approach to the diagnosis of
PE that includes three principal components: short ejaculatory la-
tency (i.e., “before, on, or shortly after penetration”) in response
to minimal stimulation, a perceived lack of control over ejacula-
tion (i.e., “before the person wishes it”), and a negative impact of
the condition on the person or relationship (i.e., “marked distress
or interpersonal difficulty”).

Although some researchers and clinicians emphasize one di-
mension over another and/or advocate using precise cut-offs in
terms of ejaculatory latency (e.g., 60 or 90 seconds after vaginal
penetration: Waldinger & Schweitzer, 2006), most recognize the im-
portant contribution that each of these dimensions adds to an accu-
rate diagnosis of PE. For example, men with PE reliably take less
time to reach ejaculation (on average about 1 to 2 min or less) than
men without PE (on average about 7 to 9 min; Patrick et al., 2005).
Using specific ejaculation latency cut-offs of 60 or 90 seconds may
not necessarily improve the accuracy of a diagnosis, as the more crit-
ical dimension for PE is the amount of stimulation that occurs intravagi-
nally, not simply the passage of time following vaginal intromission
by the man (as is measured with latency time: Shabsigh & Rowland,
2007), as underscored by the fact that an estimated 5% to 15% of
men with PE ejaculate prior to vaginal entry (ante-portal or “before
the gate”). Nevertheless, the present impracticality of measuring
“stimulation” will result in the continued use of some measure re-
lated to duration; most men with PE (and their partners) are more
likely to recall “how long they lasted” rather than the “number of
thrusts” that it took to reach ejaculation.

A second characteristic of PE is the man’s perceived lack of
control or ability to delay ejaculation. This measure of “self-effi-
cacy” reliably differentiates men with PE from those without PE
(Rowland, Patrick, Rothman, & Gagnon, 2007); specifically, men
with PE typically report little to no ability to control the timing of
their ejaculation (e.g., 1 or 2 on a 5 pt scale, where 1 =not at all, 5
=very much), contrasted with men without PE who typically re-
port 3 to 5 on the same scale. Indeed, the central role of inadequate
ejaculatory control has been borne out by two recent analyses. In
the first, perceived control over ejaculation and personal distress
related to ejaculation were the two most influential explanatory
variables in predicting PE status (as determined by a clinician using
the DSM-IV-TR; Rosen et al., 2007). In the second analysis, inade-
quate control over ejaculation was most directly responsible for the
distress and relationship difficulty associated with PE (Patrick,
Rowland, & Rothman, 2007).

All consensus definitions of PE include some type of nega-
tive influence on the man’s life, whether described as distress,
bother, upset, frustration, interpersonal difficulty, relationship
difficulty, decreased enjoyment of lovemaking, and so on. Re-



Premature Ejaculation 73

cent studies have shown that most men with PE report some
type of negative impact of PE on their lives or relationships. This
negative impact is as great as it is for men with ED and men with
PE report their partners are adversely affected as well (Rowland
et al., 2007). Such consequences typically drive men and their
partners to seek treatment.

The three dimensions discussed—short latency, lack of con-
trol, and personal or interpersonal stress—can be tapped using the
Premature Ejaculation Profile (PEP; see Sidebar 3.1). Response
ranges typical of men with PE and men without PE are provided
as well.

SIDEBAR 3.1

Items from the Premature Ejaculation Profile and
Mean Responses of Men with and without PE

Men

Item with PE  Controls
Over the past month, was your control over 0.9 3.0
ejaculation during sexual intercourse . . . ?
(0 = very poor; 4 = very good)
Over the past month, was your satisfaction 1.9 3.3
with sexual intercourse . . . ? (0 = very poor;
4 = very good)
How distressed are you by how fast you 2.9 0.7
ejaculate during sexual intercourse? (4 =
extremely; 0 = not at all)
To what extent does how fast you ejaculate 1.9 0.3

cause difficulty in your relationship with
your partner? (4 = extremely; 0 = not at all)

Source: Rowland et al., 2007.

Prevalence

Without precise criteria for diagnosing PE, determining its preva-
lence has been a challenge. Most community based epidemiologi-
cal studies are limited by their reliance on either patient
self-report of PE or inconsistent and poorly validated definitions
of PE. A recent multinational community based age-ranging study
of an unselected “normal” population of 500 heterosexual couples
involved stopwatch timing of the intravaginal ejaculatory latency
time (IELT) during sexual intercourse has provided previously
lacking normative data (Waldinger et al., 2005). This study
demonstrated that the distribution of the IELT was positively
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skewed, with a median IELT of 5.4 min (range, 0.55 to 44.1 min).
The median IELT decreased with age and varied between coun-
tries. The authors regarded the 0.5 and 2.5 percentiles as accept-
able standards of disease definition in this type of skewed
distribution, and proposed that men with an IELT of less than 1
minute (belonging to the 0.5 percentile) have “definite” prema-
ture ejaculation, while men with IELTs between 1 and 1.5 min
(between 0.5 and 2.5 percentile) have “probable” premature ejac-
ulation (Waldinger, Zwinderman, Olivier, & Schweitzer, 2005).

In other community- or population-based studies, some
20% to 30% of men have been found to endorse the statement
that they “ejaculate sooner than desired.” Such endorsements,
however, do not necessarily confirm a clinical diagnosis of PE; and
therefore such techniques (the only ones realistic for surveys of
large populations) probably overestimate the actual prevalence
(Laumann, Paik, & Rosen, 1999; Patrick et al., 2005; Rowland
et al., 2004).

As stricter criteria are placed on a PE classification by includ-
ing additional measures, such as whether “ejaculating too early is a
source of distress or bother,” the prevalence is only about 15%,
that is, even though 30% of men indicate that they ejaculate
sooner than desired, only half are actually bothered by it. We as-
sume, without empirical data to support it, that the other 15%
have found ways to cope with their reported condition. If addi-
tional criteria are stipulated, such as whether to use a cut-off la-
tency time to ejaculation or self-reported “no” or “very little”
perceived control over the timing of ejaculation, the prevalence
decreases substantially. Indeed, as might be expected, the more
criteria required for a PE classification, the lower the prevalence—
suggested in Table 3.1, which shows how the imposition of various
and/or additional criteria may affect the prevalence rate. Because
no consensus exists for specific cut-off criteria for each of the var-
ious dimensions of PE, a precise prevalence rate remains elusive.
However, based on the multitude of studies that have attempted in
one way or another to get a handle on the prevalence issue, most
researchers in the field would agree that an estimate of 5% to 15%
of men is likely. Furthermore, it appears that only a relatively
small proportion of men with PE actually seek treatment, with es-
timates between only 10 and 50% (Shabsigh & Rowland, 2007).

Published data on impact of birth country, religion, or cul-
ture on the prevalence of premature ejaculation are rare. An in-
creased susceptibility to premature ejaculation in men from the
Indian subcontinent has been reported (Bhatia & Malik, 1991;
Verma, Khaitan, & Singh, 1998). Kinsey’s observation that Asian
men have shorter times to ejaculation than Caucasians, who in
turn have shorter times to ejaculation than African Caribbeans,
has been interpreted to suggest that some races are more “sexu-
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Table 3.1 Examples of the Effect of Imposing Varying and Stricter Criteria

for a Premature Ejaculation Classification?

Assessment Strategy

Self-defined by respondents (Laumann survey)
Self-defined by respondents (Internet survey)?
DSM-IV-based diagnosis by trained clinicians®

DSM-1V-based diagnosis:
—Plus self-reported very poor/poor ejaculatory control®

—Plus ejaculatory latency <2 min¢

—Plus ejaculatory latency <2 min and very poor or poor
ejaculatory control

Approximate Prevalence (%)

30.0
16.3
13.0

9.3
5.6

3.0-8.0

2“Self-Reported Premature Ejaculation and Aspects of Sexual Functioning and Satisfaction,” by D. Rowland

et al., 2004, Journal of Sexual Medicine, 1, 225-232.

b “Premature Ejaculation: An Observational Study of Men and Their Partners,” by D. L. Patrick et al., 2005,

Journal of Sexual Medicine, 2, 358-367.

¢“The Psychological Burden of Premature Ejaculation,” by D. L. Rowland, D. L. Patrick, M. Rothman, and

D. D. Gagnon, 2007, Journal of Urology, 177, pp. 1065-1070.
dBstimated from J & J clinical trials.

ally restrained” than others (Kinsey, Pomeroy, & Martin, 1948;
Rushton & Bogaert, 1998). A recent study reported a preponder-
ance of men from Middle Eastern and Asian backgrounds present-
ing for treatment of PE that exceeded the representation of these
ethnic groups in the local population (Richardson & Goldmeier,
2005; Richardson, Wood, & Goldmeier, 2006).

Lifelong versus Acquired

In a study of 1,326 consecutive men with PE, lifelong premature
ejaculation was present in 736 men (74.4%) and acquired prema-
ture ejaculation was present in 253 men (25.6%; McMahon, 2002).
Men with PE appear younger than those without, and after adjust-
ing for concomitant erectile dystunction, the risk of PE significantly
decreased with aging (Fasolo, Mirone, Gentile, Parazzini, & Ricci,
2005). Higher levels of education, divorce and the presence of so-
cial phobia appear to increase the risk of PE (Fasolo et al., 2005;
Tignol, Martin-Guehl, Aouizerate, Grabot, & Auriacombe, 2006).
A decreased risk of PE has been reported in men with treated dia-
betes, and no association was found with hypertension, cardiac
disease, hypercholesterolemia, and peripheral or central neuropa-
thy. Men with self-reported PE have a lower frequency of sexual
intercourse, higher levels of intercourse related anxiety and note
greater impairment in intercourse satisfaction, sexual relationship
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satisfaction compared to men without PE (Perelman, McCullough,
& Bull, 2004). The extent to which their condition affects their
overall quality of life is still unresolved (Perelman et al., 2004;
Rowland et al., 2007).

Etiology of Premature Ejaculation

Preliminary Considerations

The causes of sexual problems in men vary, but generally they
might be attributed to one of three sources: physiological, psycho-
logical, and relational. The etiological factors identified herein
represent potential causes for problems or “risk factors,” that is,
while they may increase the likelihood of a sexual dysfunction,
they do not determine it. These sources represent overlapping do-
mains used for the sake of convenience; they do not represent
mutually exclusive etiologies. A distressful relationship between
the man and his partner may impact his psychological well-being,
which in turn has the potential to influence his physiological re-
sponse. Conversely, a man with a clear medical etiology responsi-
ble for ejaculating rapidly may lose confidence and begin to avoid
sexual intimacy, a situation that typically impacts the dyadic rela-
tionship. Furthermore, the factors responsible for precipitating or
predisposing a sexual problem may be quite different from those
that eventually end up maintaining it. For example, the inability
to delay ejaculation due to medication or to a novel situation
where sexual excitement is particularly high may result in anxiety
and diminished self-confidence surrounding future sexual en-
counters, factors that may eventually come to maintain the prob-
lem. Finally, there is a great deal of variation in how each of these
sources (physiological, psychological, or relational) might affect
any given individual. For most instances involving premature
ejaculation, clear etiologies simply do not exist. In the following
sections, a number of common risks, predisposing and maintain-
ing factors for PE—some of which are more hypothetical than em-
pirically based—are discussed (see Table 3.2).

As noted previously, clinicians may specify whether PE has
been a lifelong condition, or is one that has been acquired, and
whether it is situational or global. Making such distinctions does
not necessarily reveal an etiology and practitioners should avoid
the trap of assuming, for example, that lifelong PE is necessarily
genetic, or that acquired PE is necessarily the product of sexual
experiences. However, these distinctions can provide guideposts
that help establish a line of inquiry for an accurate diagnosis (see
section on Diagnosis).
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Table 3.2 selected Putative Risk and/or Maintaining
Factors for Premature Ejaculation

Physiological
—Chronic neurological disease
—Pelvic/spinal surgery or trauma
—Urinary tract disease or lower urinary problems

—Various medications

Psychological
—Anxiety (general or specific)
—Lack of attention to somatic cues

—Situations causing hyperarousal (e.g., novelty)

Relationship
—Hostility/anger
—Control/dominance

—Partner dysfunction

Physiological versus Pathophysiological

In establishing etiology, the term physiological (sometimes also
called organic or organogenic) is often not well defined. First, it
is essential to distinguish factors that are truly physiological from
those that are pathophysiological. Physiological refers to those
factors that are biologically inherent to the system, perhaps
“hardwired” through genetic and normal maturational processes.
Pathophysiological refers to those factors that occur through dis-
ruption of the normal physiological processes, through disease,
trauma, surgery, medication and so on.

For most men with PE, no obvious pathophysiology exists;
thus to indicate that PE is a pathophysiological condition ignores
the fact that for the majority of men with PE, no underlying prob-
lem in structural or functional anatomy, physiology, or biochem-
istry can be identified. When PE does have a pathophysiological
origin, it is usually fairly easy to identify and is likely to surface
during a medical history and exam. For example, among the con-
ditions commonly associated with PE are problems in the lower
urinary tract such as prostatitis and urethritis; and endocrine prob-
lems, particularly hyperthyroidism. Sometimes, however, the site
of the pathophysiology may be far removed from the pelvic or gen-
ital area: cerebrovascular accidents have sometimes been linked to
PE. Specific medications may sometimes induce PE, though not
necessarily with any reliability. For example, use of L-dopa, pi-
mozide (an antipsychotic used to control tics), amphetamine,
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heroin, and OTC drugs that mimic sympathetic activation have on
occasion been associated with PE.

Two additional factors, though not necessarily pathophysio-
logical, deserve mention: age, and erectile dysfunction. For years
it had been assumed that PE was more prevalent among young
men, and indeed, when erectile function is controlled, using
cross-sectional analysis over age groups, the prevalence of PE
does appear to decrease. However, the long-time supposition that
rapid ejaculation is attenuated with age, although logically sound,
has not been adequately tested in longitudinal studies, and there-
fore no firm conclusions can be drawn. Given that penile sensitiv-
ity decreases substantially with age (Rowland, 1998), however, a
tendency toward increased ejaculatory latencies with aging is not
implausible and may account for the slight increase in the preva-
lence of inhibited ejaculation in older men.

A sizable portion of men with PE, approximately 40% to
50%, report problems with erectile function (Kaplan, Kohl,
Pomeroy, Offit, & Hogan, 1974). The relationship between PE and
ED is not well characterized, but it may be bidirectional. For some
men, the onset of ED may result in rapid ejaculation before erec-
tion is lost, that is, PE is secondary to the ED. In other men, the ED
and PE may be concomitant in that both are manifestations of an
underlying (and as yet undefined) pathophysiology.

Inherent Physiological Factors

More difficult to identify are inherent physiological factors that
account for variation in ejaculatory latency and thus might play a
role in PE. Researchers, for example, have noted that (a) ejacula-
tory latencies across men take the shape of a skewed distribution,
and (b) men with PE consistently lie at the low end (left side) of
the continuum, presumably, the result of innate or “hardwired”
properties of their ejaculatory reflex. Although data supporting
this idea are minimal, it is plausible to assume that, as with most
biobehavioral responses (e.g., eating, emotion), inherent differ-
ences in response tendencies exist and that, for the specific biobe-
havioral response of ejaculation, men do possess predispositions to
respond with shorter or longer latencies. However, the actual in-
herent physiological properties that differentiate men with PE
from men with more typical latencies are unknown. Is it in the
sensory receptor and afferent system? Is it something about the
way the spinal cord and brain process and respond? Is it due to a
hyperexcitable response (efferent) system? Although several stud-
ies have identified higher penile sensitivity in some men with PE,
this difference is probably not critical, as men with low sensitivity
may just as well exhibit premature ejaculation (Paick, Jeong, &
Park, 1998; Rowland, 1998). If not the hypersensitivity of the sen-
sory system, then perhaps the response system in PE men is more
easily triggered.
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Several studies have demonstrated shorter latencies and
stronger bulbocavernous EMG (electromyographic) and ERP (event
related potentials) responses in men with rapid ejaculation. Fur-
thermore, because SSRI antidepressants inhibit ejaculation, a role
for serotonergic involvement in the ejaculatory response has been
suggested, that is, perhaps the serotonergic thresholds are lower or
more easily exceeded in men with PE. While each of these factors
may contribute to short ejaculatory latencies, it is more likely that
ejaculatory response and latency are influenced by interacting in-
herent biological and situational- and contextually driven central
(cognitive-affective-arousal) processes (Motofei & Rowland, 2005).

Finally, men with PE may exhibit an anomalous sympathetic
nervous system response during sexual arousal. Specifically, as
indicated previously, parasympathetic dominance early in the sex-
ual response cycle is normally necessary to initiate and sustain
erection, with concomitant or subsequent sympathetic activation
responsible in part for mediating ejaculation. In men with PE,
this typical progression from parasympathetic to sympathetic con-
trol may be disrupted, such that sympathetic activation prevails
earlier in the response cycle (e.g., due to anxiety or negative af-
fect), which in turn might interfere with parasympathetically
controlled erectile tumescence. At the same time, this earlier sym-
pathetic dominance may trigger ejaculation prematurely, perhaps
even before the man reaches maximum genital or subjective
arousal (Kaplan et al.,, 1974; Rowland, Tai, & Brummett, 2007;
Williams, 1984). Evidence supporting this position has been of-
fered through studies showing that during papaverine-induced
erections, PE men showed less suppression of sympathetically me-
diated skin potentials than controls (Ertekin, Colakoglu, & Altay,
1995), suggesting greater sympathetic activation than normal dur-
ing the earlier phases of sexual response, and from higher heart
rates—a sign of sympathetic activation—in PE men than controls
during sexual arousal (Rowland, Tai, & Brummet, 2007).

Psychological Risk Factors

In some respects, it is not possible to separate psychological factors
from physiological factors because all psychological processes are
rooted in underlying biological functions. Thus, anxiety—an often
deployed construct to explain dysfunctional sexual response by
sex therapists—has both an experiential (psychological) and an
underlying physiological component.

As might be expected, the relationships among psychological
risk or predisposing factors and PE are more tenuous (though no
less important) than pathophysiological factors, and more likely to
impact the entire sexual response cycle rather than just specific
components. Furthermore, some or all of these psychological fac-
tors may be interconnected, such that no one factor can truly be
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understood without recognizing its interaction with other psycho-
logical dimensions. Indeed, although factors such as early devel-
opmental psychosexual experiences, hyperarousal, anxiety, and
lack of attentiveness to somatic cues may appear to be indepen-
dent and unrelated, they may in fact represent individual pieces
to a common pathway that results in rapid and uncontrollable
ejaculation. In this respect, the approach to psychological factors
needs to be more holistic than the approach to identifying rela-
tionships between pathophysiological factors and PE, which typi-
cally follows a more linear cause-and-effect pathway.

Psychosexual Experiences
Early sexual experiences may shape a man'’s expectations regard-
ing both his own and his partner’s sexual enjoyment and perfor-
mance. A learning/shaping (or lack thereof) component has long
been assumed a factor in the development of PE (Masters & John-
son, 1970). Nevertheless, the connection—while plausible—re-
mains more hypothetical than empirical.

Nevertheless, sexual experience may play an important role
in learning to delay or control the timing of ejaculation. For a
reason as yet unexplained, men with PE typically have a lower
frequency of intercourse than functional counterparts. This lower
frequency suggests two possible mechanisms that might add to an
endpoint of rapid ejaculation: longer intervals between sex,
thereby resulting in greater excitement (or hyperarousal?) when
it does occur; and fewer opportunities to learn how to delay the
ejaculatory response. This latter point is relevant in that one ther-
apeutic approach to premature ejaculation directs patients to at-
tend more to somatic feedback so they become more attuned to
the premonitory signals of impending ejaculation. In doing so,
they can learn to adjust their behavior and cognitions so as to at-
tenuate their level of arousal.

Anxiety and Sympathetic Activation

Many sexual problems that are psychological in nature stem from
the self- and other-evaluative component of sexual response (hence
the common reference to sexual “performance”). Anxiety stem-
ming from the man’s lack of confidence to perform adequately, to
appear and feel attractive (body image), to satisfy his partner sexu-
ally, to experience an overall sense of self-efficacy, and—despite
new age efforts to downplay the idea—to measure up against the
competition is likely to impact most men at some point in their lives
(Zilbergeld, 1993). This anxiety often generates a number of mal-
adaptive responses, such as the man'’s setting unrealistic expecta-
tions or focusing attention on his own sexual response (i.e.,
self-monitoring) at the cost of ignoring important erotic cues from
the partner. Such problems may arise from various cultural expec-
tations and stereotypes linked to the male gender role. Although
these issues tend to surface at the beginning of a new relationship,
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they may also emerge when the ongoing balance in a relationship is
changed or disrupted. These issues may be embedded in the rela-
tionship itself (and therefore might also be viewed as “relationship”
risk factors), but they may also be the consequence of factors that
impact the relationship in indirect ways.

With respect to PE, anxiety by itself is not likely to be the
major precipitating or causal factor; nevertheless, negative affect is
higher in men with PE (Rowland, Tai, & Slob, 2003) and this fac-
tor may exacerbate an existing propensity toward rapid ejacula-
tion. For example, if men with PE are prone to earlier and higher
sympathetic activation during sexual arousal, anxiety, which itself
may be associated with elevated sympathetic tone, may compound
an existing tendency toward rapid ejaculation. Although evidence
for this interaction is yet circumstantial, this theoretical frame-
work helps link the phenomenological experiences of men with
PE to their physiological responding.

Problems Surrounding Subjective Sexual Arousal

Perhaps more a symptom than an actual risk factor, subjective
sexual arousal may play a role in some sexual dysfunctions. Men
with PE often report hyperarousibility during psychosexual stim-
ulation and recent findings do suggest that such men may under-
estimate their physiological/genital arousal (Rowland & Cooper,
2005). For these reasons, Kaplan (1989) has posited that men
with PE lack awareness of their level of arousal and their preor-
gasmic sensations. In this respect, some argue that disorders of
ejaculation may be more a problem of arousal than a problem
with the ejaculatory process per se. Since a man’s sexual arousal
level is driven by any number of factors, including sexual interest,
partner stimulation and attraction, context, anticipation, and so
on, it might be viewed as a proxy for a number of other psycho-
logical and relationship factors.

Relationship Factors

Relationship factors influencing sexual function are the most diffi-
cult to pinpoint and describe in brief terminologies or phrases.
Nevertheless, the lack of an adequate/appropriate nosology should
not be misconstrued as a lack of importance because many of the
dysfunction-precipitating and/or maintaining factors mentioned
earlier involve a relationship component. Furthermore, because
the quality of the sexual relationship often hinges on the overall
quality of the marital/partner relationship, these two elements are
often interdependent (Rosen et al., 2004; Schnarch, 2000).
Sexual dynamics most likely to contribute to an etiology of
rapid ejaculation include a female partner who has a sexual aver-
sion, exhibits sexual avoidance, or is concerned about sexual
pain. Such partner issues may lead men to ejaculate rapidly, al-
though the PE in this case is actually secondary to the partner’s
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dystunction. Treatment would therefore focus on the partner’s
problem and the overall relationship rather than the man’s ejacu-
latory response.

More often than not, partners of men with PE share in the
distress of the patient and experience sexual dissatisfaction as a
result of the man’s problem. For this reason, female partners of
men with PE are often motivated to encourage their men to seek
treatment (Moreira, 2005). As with other sexual dysfunctions,
probably more important than any single relationship factor is
the overall quality of the relationship itself. Thus, preceding sex
therapy with couples therapy for those with significant relation-
ship issues tends to result in better outcomes for the sex therapy
(Althof, 2005; Carey, 1998; Rowland, Cooper, & Slob, 1998).
Conversely, sex therapy in nondistressed couples often leads to
improved dyadic functioning.

Assessment of Premature Ejaculation

Ideally, evaluation of a sexual problem involves an in-depth analy-
sis of the specific problem, its severity, etiology, and contribut-
ing/maintaining factors. In practice, evaluation procedures vary
widely, depending on the door through which the man enters the
health system when seeking help. In the primary care physician’s
office, where economic factors (third-party reimbursement) may
restrict the investment of time, and lack of expertise about non-
medical factors involved in sexual problems may limit the scope of
the conversation, the evaluation may be cursory and limited. In
contrast, psychiatrists and behavioral/mental health clinicians,
whose qualifications increase the likelihood for third partner reim-
bursement for delving into psychological and interpersonal issues,
may undertake a thorough evaluation that extends through multi-
ple sessions. Such evaluations typically include a complete medical
and psychological history, the use of standardized assessment in-
struments, and a psychosexual history that includes the man’s sex-
ual partner.

Organization of the Evaluation

Reduced to its simplest elements, a sexual assessment should
identify (a) the nature and severity of the sexual dysfunction, (b)
medical/biological, psychological, and/or relationship factors that
cause or contribute to the problem or that might diminish the ef-
fects of any particular treatment strategy, and (c) the goals, needs,
and preferences of the patient and partner regarding treatment
options (see Table 3.3). The means by which each of these is
achieved—through face-to-face interview, physical examination,
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Table 3.3 Goals of the Evaluation Procedure

Defining and specifying the sexual dysfunction, including severity
Eliminating other factors in the sexual response cycle

Potential medical/physiological, psychological, relationship contributors
Biomedical assessment

Psychosexual history and function

Relationship function

Patient’s and partner’s goals for treatment

Developing a treatment strategy

Costs and benetfits of treatment options

Patient’s and partner’s preferences for treatment

symptom assessment scales, laboratory tests, or some combina-
tion thereof—may be driven by a number of factors, such as the
specific orientation of the health provider and the resources and
time available to the patient. For the behavioral or mental health
clinician who encounters a male client with sexual dysfunction,
the assessment process should entail referral to a physician for a
physical examination, who then might determine whether further
referral to a medical specialist (urologist, endocrinologist) is war-
ranted or beneficial. In order to optimize outcomes, medical spe-
cialists should refer any patient with a sexual dysfunction who
enters the health care system through the “medical” door to a sex
therapist for at least a brief assessment of general psychosocial and
relationship functioning.

The Evaluation Process: Identification of the
Problem and Quantifying Severity

The first step in the process requires identifying and confirming
the specific sexual problem. Carefully worded questions (see
Table 3.4) can usually narrow the problem to premature ejacula-
tion quite rapidly, although optimally each question should be
augmented with further questioning that affirms the presence and
type of the dysfunction.

Once the problem is identified, quantification of its severity
is important, for example, the frequency of occurrence of the dys-
functional response and the degree to which the response is im-
paired. For PE, parameters such as the estimated latency to
ejaculation following vaginal penetration and the ability to delay
(or control) ejaculation provide measures of impairment. The
level of distress, bother, or dissatisfaction regarding sexual re-
sponse and function is critically important to assess as well. A
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Table 3.4 Typical Questions for Identifying a Sexual
Dysfunction*

Initial Question Sample Elaborations
Do you have sexual interests, Masturbation frequency?
desire, thoughts, fantasies? Initiator of intercourse?

Interest or attraction to partner?

Do you have difficulty getting or  Frequency of coital impairment?
keeping an erection? Loss of erection before ejaculating?

Degree of erection (none, some, etc.)

Do you ejaculate or come before  Ejaculate before intercourse begins?

you wish? Within 1 or 2 minutes after
penetration?

Able to delay/postpone ejaculation?

Ejaculate for fear of losing erection?
Do you take longer than you wish  Ever ejaculate, for example, during
to reach orgasm? masturbation?

Ratio of orgasms to attempts?

Duration of intercourse?

Do you have pain during Betore, during, or after?
intercourse?

*These items are meant only as starters that help narrow the problem to a spe-
cific domain. A full assessment would include a complete psychosexual history
and evaluation (see text for further discussion).

number of standardized assessment tools are available to assist cli-
nicians with these tasks (Rosen et al., 2004).

The Evaluation Process: Identifying
Etiological Factors

The second step of the evaluation process typically accounts for
most of the variation across clinicians and health care providers.
No matter how extensive or limited this step of the process might
be, because sexual dysfunction may sometimes serve as a marker
for other health problems, a physical examination is generally
recommended.

The primary care physician may well end the evaluation at
this point and simply move on to a discussion of treatment op-
tions. In contrast, health care specialists (e.g., urologist, sex ther-
apist) are likely to carry out further evaluation in the biological,
psychological, and relationship domains, with bias toward those
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domains consistent with their clinical training. Although the tra-
ditional need to differentiate psychogenic from organogenic eti-
ologies is often less critical with the introduction of effective
biomedical interventions (that can alleviate specific dysfunctions
of any origin), knowing whether the problem has a strong biolog-
ical, psychological, or relationship component may assist in deter-
mining the most effective treatment therapy.

Biomedical Assessment

Medical assessments for PE are typically limited, unless a patho-
physiological cause is suspected. In addition to the physical exam-
ination, a family/medical history, including the use of prescription
and over-the-counter medications, nutritional supplements, and
recreational substances (tobacco, alcohol, cocaine, etc.) is typical.
Beyond this, however, no broad consensus exists regarding what
procedures are likely to yield information most helpful to the
treatment process. Clearly, for men exhibiting hypoactive sexual
desire disorder, a basic endocrine analysis for testosterone and
prolactin is indicated. For men with comorbid ED, laboratory tests
for comorbidities (e.g., diabetes mellitus, hyperlipidemia) and
psychiatric assessment for mood disorders can help determine
whether the dysfunction is secondary to another disease or condi-
tion. More extensive evaluation is usually not essential (Rosen
et al., 2004).

Psychological and Psychosexual History

In men, sexual functioning and psychological health are often in-
terrelated. Indeed the two are bidirectional in nature in that each
has the potential to affect the other. In carrying out a psychosex-
ual and general psychological evaluation, the clinician is better
able to understand whether psychological (and relationship) fac-
tors are causal to physiological sexual dysfunction, including
whether they sustain or exacerbate the dysfunction. Whether con-
sidering cause or effect or the mutual and reciprocal flow between
the two, one of the immediate goals of psychological evaluation is
to determine which factor is primary, and thus where treatment
should be focused.

At the individual psychological level, besides assessment for
major or minor psychological disorders (depression, anxiety), the
psychosexual history is perhaps the most critical element of the
overall assessment process. The sexual history may be taken ver-
bally, may make use of a script, and/or may involve any number of
standardized assessment instruments available for this process (see
Rosen et al., 2004). In general, however, the evaluation should in-
clude information about current and past sexual functioning, as
well as the history (onset and duration) and specificity of the prob-
lem (e.g., with a particular partner; only during coitus and not dur-
ing masturbation). Information about the patient’s understanding
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of and education about the problem, psychosocial factors surround-
ing the problem (anxiety, etc.), specific cultural expectations, child
and adolescent sexual histories and experiences, and family-of-ori-
gin attitudes and practices often reveals important factors related to
the sexual problem that will suggest specific treatment strategies.
Clinicians, of course, need to tread lightly when dealing with pri-
vate and sensitive matters related to sexuality and should take steps
to ensure that the patient does not feel stigmatized, judged, or em-
barrassed.

Relationship Assessment

Finally, the potential for a relationship contribution to the PE war-
rants investigation. A relationship history that includes major
events such as extramarital activity, divorce, separation, pregnan-
cies, and deaths should be noted, and any current relationship con-
cerns or distress should be discussed (see Pridal & LoPiccolo, 2000).
Standardized assessment instruments such as the DAS (Spanier,
1976) and GRISS (Rust & Golombok, 1986) may be helpful in
drawing out such concerns because patients may be reluctant to ap-
pear critical of their partner’s sexual, emotional, and behavioral in-
teractions. Initially, the patient and partner may be assessed
separately to avoid attributions of fault or blame, to identify poten-
tial partner dysfunctions and counterproductive attitudes, and to
obtain each person’s individual perspective (including distress)
about the problem and its severity.

The Evaluation Process: Defining the Desired
Outcome of the Patient and Partner

In the transition step between evaluation and treatment, an impor-
tant intermediate step lies in defining the relevant outcomes. Al-
though the patient’s and partner’s involvement is essential to this
process, men sometimes focus heavily on genital issues at the cost of
neglecting more subtle, but no less important, psychological and in-
terpersonal issues. Although clinicians would agree that treatment
of the physical symptoms is crucial (e.g., prolongation of ejaculation
latency, obtaining an erection sufficient for intercourse), most
would also note that improved genital performance in the absence
of improved sexual satisfaction and a better sexual relationship is
meaningless (Rowland & Burnett, 2000). These latter outcomes,
though not always easily quantified, typically correlate well with
overall patient satisfaction with treatment (Hawton, 1998).
Although these three outcomes—improved genital response,
increased sexual satisfaction, and improved sexual relationship—
are themselves interrelated, each may need to be addressed indi-
vidually in the course of the therapeutic process. That is, in many
situations alleviation of the symptoms may improve the man'’s
sexual satisfaction and the overall sexual relationship; however, in
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others the change in interpersonal dynamics that results from the
dysfunction (e.g., avoidance of intimacy, or a partner’s anger and
distress) may not easily be reversed by merely “fixing” the genital
dysfunction. In such cases, a number of psychological and inter-
personal issues may need to be addressed, at least if increased sex-
ual satisfaction and an improved sexual relationship are viewed as
important outcomes.

Treatment of Premature Ejaculation

Before beginning treatment, the practitioner should understand
(a) the specific sexual problem; (b) the severity of the problem
and the degree of functional impairment it causes; (c) at least
broadly, if not in detail, the biological, psychological, and relation-
ship factors that contribute to or maintain the problem; and (d)
the specific treatment goals of the man and his partner. These four
elements converge to suggest an appropriate strategy that may
utilize one, some, or all of the therapeutic tools available to the
health care provider. Thus, oral medications and other biomedical
treatments, bibliotherapy, individual sex therapy and counseling,
and couples’ marital and/or sex therapy represent a range of op-
tions that may eventually constitute an effective treatment plan.
Important to this approach, however, is not only the notion that
each strategy can address a specific dimension of the problem, but
that even when the etiology lies primarily within one domain
(e.g., psychological anxiety), the use of auxiliary strategies (e.g.,
oral medications) may be helpful to achieving the larger goals of
the patient and his partner. Finally, it is important for both clini-
cian and patient to recognize, early in the therapeutic process, the
importance of and need for periodic follow-up.

Counseling Strategies

Cognitive-behavioral factors are likely involved in PE, and therefore
health care providers should be aware of and sensitive to such fac-
tors in the treatment of this disorder. Indeed, despite the fact that
cognitive-behavioral therapy for PE has been criticized by some as
lacking long-term efficacy, long-term success rates for PE treatment
have simply not been adequately investigated, and the reasons for
purported failures remain largely unknown. For example, it is not
known whether relapse occurs because cognitive-behavioral tech-
niques become less effective with continued use or because couples
merely cease using them once the novelty has worn off. Further-
more, cognitive-behavioral techniques are specific to the problem,
are neither harmful nor painful, and impart no negative side effects.
Once learned and incorporated into lovemaking, these techniques
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become personally integrated such that PE men will always have ac-
cess to the tools that enable them to control their ejaculatory re-
sponse. On the negative side, cognitive-behavioral techniques
typically require significant cooperation of the partner; entail
greater effort, expense, and time on the part of the client; and tend
to have less well documented efficacy (lower “level of evidence”;
Rowland et al., 1998).

The severity of the PE may suggest varied treatment ap-
proaches that combine oral medications and stimulus reduction
creams (applied to the penis) with either brief or more extended
cognitive-behavioral counseling. As with ED, these pharmacologi-
cal strategies can assist the man in redeveloping self-confidence
and self-efficacy, and afford the man the opportunity to develop
and use cognitive-behavioral strategies as his response latency ap-
proximates a more typical pattern. These strategies may be ac-
quired through bibliotherapy, but the patient and his partner can
also benefit from a counselor who can educate them about the
sexual response cycle, facilitate communication about sexual is-
sues, and give permission regarding an expanded repertoire of be-
haviors for greater sexual satisfaction. As examples, the clinician
might encourage the couple to enjoy a second intercourse after
one involving a short ejaculation latency to take advantage of
the decreased sexual arousal most men experience during the
refractory period. Or the couple could be encouraged to vary their
intercourse-related behaviors to attenuate the patient’s level of
sexual arousal for the purpose of keeping it below the level of
ejaculatory inevitability.

Standard behavioral strategies for the treatment of PE in-
clude the start-“frenulum squeeze” and start-pause techniques
introduced several decades ago by Masters and Johnson (1970)
and Kaplan (1989). In addition, the couple could be encouraged
to experiment with the partner (e.g., female) superior or lateral
positions as these typically provide men with a greater sense of
ejaculatory control. Couples could also be advised to engage in
mutual masturbation and then oral sex prior to coitus (depending
on the acceptability of the sexual behaviors to the couple). Other
suggestions include slowing down during intercourse, breathing
deeply, having shallower penile penetration, or moving the pelvis
in a circular motion. Excellent resources for both men (Zilbergeld,
1993) and women (Heiman & LoPiccolo, 1988) could be made
available to assist the couple in dealing with the problem.

Relevant cognitive strategies include the man’s increased at-
tention to his somatic sensations so he might better monitor his
level of physical arousal, and the use of sensate focus which per-
mits enjoyment of physical sensations without necessarily gener-
ating sexual arousal (Carey, 1998). This latter procedure also
de-emphasizes the focus on intercourse and orgasm within the
sexual relationship and may help reduce the man’s performance
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anxiety that, because it presumably operates through sympathetic
pathways, may serve to prime the ejaculatory response prema-
turely. Ideally, as the man and his partner gain a greater sense of
self-efficacy, reliance on oral medications or anesthetizing creams
could be reduced.

Important to any treatment plan is the substitution of coun-
terproductive behaviors and beliefs with positive therapeutic
strategies. Thus, strong emphasis on latency to ejaculation or on
using distracting stimuli (at the cost of ignoring relevant body
cues) can actually increase PE symptoms. As important, deliber-
ate strategies to achieve relapse prevention, particularly by pre-
dicting the likelihood of occasional setbacks and preparing couples
appropriately, and by using increased spacing between sessions as
progress is noted, are typical (McCarthy, 2004). Depending on the
level of PE severity, these goals may be achieved in just a couple
sessions or, if significant relationship issues and partner dysfunc-
tion exist, it may take as many as 10 to 20. By itself, cognitive-be-
havioral treatment has a fairly high initial success rate although,
for reasons as yet undetermined, this drops off to about 50% or
less by about a year post treatment. Combined with oral medica-
tions, long-term success rates are likely to increase, assuming cou-
ples continue to practice their newly acquired strategies and
adhere to treatment procedures.

Pharmacological Treatment

Pharmacological modulation of ejaculatory response represents a
fairly recent development in the treatment of PE and a significant
departure from an exclusive psychosexual model of treatment—
specifically, the introduction of the selective serotonin reuptake
inhibitors (SSRIs) has largely changed the model for treatment.
Selective serotonin reuptake inhibitors encompass five com-
pounds—citalopram, fluoxetine, fluvoxamine, paroxetine and ser-
traline—with a similar pharmacological mechanism of action.
Although the methodology of the initial drug treatment studies
was rather poor, later double-blind and placebo-controlled studies
replicated the genuine effect of clomipramine and SSRIs to delay
ejaculation.

Daily Treatment with SSRIs

Daily treatment can be performed with paroxetine 20 to 40 mg,
clomipramine 10 to 50 mg, sertraline 50 to 100 mg, and fluoxe-
tine 20 to 40 mg. Paroxetine appears to exert the strongest ejacu-
lation delay, increasing intravaginal ejaculatory latency time
(IELT) approximately 8.8 fold over baseline (Waldinger, 2003).
Ejaculation delay usually occurs within 5 to 10 days but may
occur earlier. Adverse effects are usually minor, start in the first
week of treatment, gradually disappear within 2 to 3 weeks and
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include fatigue, yawning, mild nausea, loose stools or perspira-
tion. Diminished libido or mild erectile dysfunction is infre-
quently reported. Significant agitation is reported by a small
number of patients and treatment with SSRIs should be avoided
in men with a history of bipolar depression.

On-Demand Treatment with SSRIs

Administration of clomipramine, paroxetine, sertraline, or fluoxe-
tine 4 to 6 hours before intercourse is efficacious and well toler-
ated but is associated with less ejaculatory delay than daily
treatment. Daily administration of an SSRI is associated with supe-
rior fold increases in IELT compared to on-demand administration
due to greatly enhanced 5-HT neurotransmission resulting from
several adaptive processes that may include presynaptic 5-HTla
and 5-HT1b/1d receptor desensitization (Waldinger, Berendsen,
Blok, Olivier, & Holstege, 1998). On-demand treatment may be
combined with either an initial trial of daily treatment or concomi-
tant low-dose daily treatment (S. W. Kim & Paick, 1999; McMahon
& Touma, 1999; Strassberg, de Gouveia Brazao, Rowland, Tan, &
Slob, 1999).

On-Demand Treatment with Dapoxetine

A number of rapid-acting short half-life SSRIs are under investi-
gation as on-demand treatments for PE. Dapoxetine is the first
compound specifically developed for the treatment of PE.
Dapoxetine is a potent selective serotonin re-uptake inhibitor,
structurally similar to fluoxetine (Sorbera, Castaner, & Castaner,
2004). Dapoxetine binds to 5-HT, norepinephrine (NE), and
dopamine (DA) re-uptake transporters and inhibits uptake in the
following rank order of potency: 5-HT > NE > DA (Gengo et al.,
2005). The pharmacokinetic profile of dapoxetine—rapid-acting
and fairly short half life—suggests that it may eventually be a
good candidate for on-demand treatment of PE (Dresser, Modi,
Staehr, & Mulhall, 2005).

Preliminary data suggest that dapoxetine (Johnson & John-
son) administered 1 to 2 hours prior to planned intercourse, is ef-
fective and well tolerated, superior to placebo, and increases IELT
two- to threefold over baseline in a dose-dependent fashion (Hell-
strom, Gittelman, & Althof, 2004). In randomized, double-blind,
placebo-controlled, multicenter, clinical trials involving 2,614
men with a mean baseline IELT < 2 min, dapoxetine (30 mg or 60
mg) was more effective than a placebo for all study endpoints
(Pryor et al., 2006). Intravaginal ejaculatory latency time (IELT)
increased from 0.91 min at baseline to 2.78 and 3.32 min at study
end with dapoxetine (30 mg and 60 mg, respectively). Mean pa-
tient rating of control-over-ejaculation as fair, good, or very good
increased from 2.8% at baseline to 51.8% and 58.4% at study
end with dapoxetine (30 mg and 60 mg, respectively). Treatment-
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related side effects (nausea, diarrhea, headache, dizziness) were
uncommon and dose dependent, and were responsible for study
discontinuation in 4% (30 mg) and 10% (60 mg) of subjects.

On-Demand Treatment with Tramadol

The efficacy of on-demand tramadol in the treatment of PE was re-
cently reported (Safarinejad & Hosseini, 2006). Tramadol is a cen-
trally acting synthetic opioid analgesic with an unclear mode of
action that is thought to include binding of parent and M1 metabo-
lite to I-opioid receptors and weak inhibition of re-uptake of nor-
epinephrine and serotonin (Frink, Hennies, Englberger, Haurand,
& Wilffert, 1996). Serotonin syndrome has been reported as an ad-
verse effect of tramadol alone or in combination with SSRI class
drugs (Garrett, 2004; Mittino, Mula, & Monaco, 2004). In this
double-blind, placebo-controlled study, the on-demand use of 50
mg tramadol, taken 2 hours prior to intercourse, exerted a clini-
cally relevant ejaculation delay in men with premature ejaculation
with a 12.7 fold increase in IELT (Safarinejad & Hosseini, 2006).
Additional flexible dose studies and long-term follow-up studies to
evaluate the risk of opioid addiction are required.

Anesthetic Topical Ointments

The use of topical local anesthetics such as lidocaine and/or prilo-
caine as a cream, gel, or spray is well established and is moder-
ately effective in retarding ejaculation. A recent study reported
that a metered-dose aerosol spray containing a mixture of lido-
caine and prilocaine produced in 2.4 fold increase in baseline IELT
and significant improvements in ejaculatory control and both pa-
tient and partner sexual quality-of-life (Dinsmore et al., 2007).
Topical ointments may be associated with significant penile hypo-
anesthesia and possible transvaginal absorption, resulting in vagi-
nal numbness and female anorgasmia unless a condom is used
(Berkovitch, Keresteci, & Koren, 1995; Busato & Galindo, 2004;
Xin, Choi, Lee, & Choi, 1997).

Phosphodiesterase Inhibitors

Medications that inhibit phosphodiesterase type-5 isoenzyme
(PDE-5), sildenafil, tadalafil, and vardenafil, are effective treat-
ments for erectile dysfunction. Several authors have reported their
experience with PDE-5 inhibitors alone or in combination with
SSRIs as a treatment for PE (Abdel-Hamid, El Naggar, & El Gilany,
2001; Atan et al., 2006; Chen, Mabjeesh, Matzkin, & Greenstein,
2003; Chia, 2002; Erenpreiss & Zalkalns, 2002; Li, Zhang, Cheng,
& Zhang, 2003; Linn, Ginesin, Hardak, & Mertyk, 2002; Lozano,
2003; Mattos & Lucon, 2005; McMahon, Stuckey, & Andersen,
2005; Salonia et al., 2002; Sommer, Klotz, & Mathers, 2005; Tang,
Ma, Zhao, Liu, & Chen, 2004; Zhang et al., 2005). A recent system-
atic review of 14 studies published in peer reviewed journals or
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the proceedings of major international and regional scientific
meetings on the phosphodiesterase type 5 inhibitor (PDE-5i) drug
treatment of premature ejaculation examined the role of nitric
oxide (NO) as a neurotransmitter involved in the central and pe-
ripheral control of ejaculation, the methodology of PDE-5i drug
treatment studies for PE, the adherence of methodology to the con-
temporary consensus of ideal PE drug trial design, the impact of
methodology on treatment outcomes and the role of PDE-5i drugs
in the treatment of PE (McMahon, McMahon, Leow, & Winestock,
2006). These studies comprise a total of 1,102 subjects suffering
PE treated with sildenafil (Abdel-Hamid et al., 2001; Atan et al.,
2006; Li et al., 2003; Lozano, 2003; McMahon et al., 2005; Tang
et al., 2004), tadalafil (Mattos & Lucon, 2005), or vardenafil (Som-
mer et al., 2005), either as monotherapy or in combination
with SSRI drugs (Abdel-Hamid et al., 2001; Chia, 2002; Colpi
et al., 2004; Erenpreiss & Zalkalns, 2002; Lozano, 2003; Mattos &
Lucon, 2005; Salonia et al., 2002; Sommer et al., 2005; Zhang
et al., 2005), clomipramine (Abdel-Hamid et al., 2001), or topical
anesthetics (Atan et al., 2006; Erenpreiss & Zalkalns, 2002).

Most of these studies support a role for PDE-5i’s in the treat-
ment of PE and speculate multiple mechanisms including a cen-
tral effect involving increased NO and reduced sympathetic tone,
smooth muscle dilatation of the vas deferens and seminal vesicles,
which may oppose sympathetic vasoconstriction and delay ejacu-
lation, reduced performance anxiety due to better erections, and
down-regulation of the erectile threshold to a lower level of
arousal so that increased levels of arousal are required to achieve
the ejaculation threshold.

The small number of publications and the lack of sufficient
data preclude any meta-analysis of results. However, examination
of the methodology of these studies, the adherence of methodol-
ogy to the contemporary consensus of ideal clinical trial design
(McMahon et al., 2004), and the impact of study methodology on
treatment outcomes fails to provide any robust empirical evidence
to support a role of PDE-5 inhibitors in the treatment of PE with
the exception of men with PE and comorbid erectile dysfunction.
Of the 14 studies reviewed, only one fulfilled these criteria and
this study failed to confirm any significant treatment effect on
IELT (McMahon et al., 2005).

Caution should be exercised in interpreting PDE-5i and on-
demand SSRI treatment data in inadequately designed studies and
their results must be regarded as preliminary. The extremely
broad range of IELT fold-increases reported with sildenafil (2.7 to
15.0, mean 6.6), combined sildenafil and on-demand sertraline
(3.3 to 10.0, mean 6.9), combined sildenafil and on-demand
paroxetine (6.6 to 14.9, mean 10.7) in this systematic review is
testament to the unreliability of inadequate study design. In con-
trast to these findings, the range of placebo IELT fold-increases
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was relatively narrow (IELT-range 1.2 to 1.6, mean 1.4) and was
identical with the mean 1.4 IELT fold-increase reported in a meta-
analysis of other PE drug studies (Waldinger, Zwinderman,
Schweitzer, & Olivier, 2004).

Pharmacological Treatment of Premature
Ejaculation and Comorbid Erectile Dysfunction

Recent evidence suggests that PDE-5i’s alone or in combination
with a SSRI may have a role in the management of PE in men with
comorbid erectile dysfunction. In 45 men with PE and comorbid
erectile dysfunction treated with flexible doses of sildenafil (50 to
100 mg) for periods of 1 to 3 months, Li et al. reported improved
erectile function in 40 men (89%) and reduced severity of PE in
27 men (60%) (Li et al., 2003). Improved erectile function was re-
ported by all of the 27 men with reduced severity of PE, of whom
81.5% described themselves as satisfied or very satistied. Contrary
to these findings, only 1 of the 18 men (5.6%) who did not obtain
improvement of PE reported treatment satisfaction. Furthermore,
in a group of 37 men with primary or acquired PE with mild erec-
tile dysfunction, Sommer et al. reported a 9.7 fold IELT increase
and normalization of erectile function (IIEF EF 26.9) with varde-
nafil treatment as opposed to lesser 4.4 fold IELT increase with on-
demand sertraline (Sommer et al., 2005).

The high level of correlation between improved erectile
function with sildenafil and reduced severity of PE reported by Li
et al., and the superior IELT fold-increase observed with varde-
nafil reported by Sommer et al. indicates that PDE-5i related re-
duced PE severity is due to improved erectile function (Sommer
et al., 2005). The IELT fold-increase observed by Sommer et al.
with on-demand sertraline (4.4) is less than that reported in re-
viewed studies on men with normal erectile function (mean 5.57,
range 3.0 to 8.5; Abdel-Hamid et al., 2001; Chia, 2002; Lozano,
2003; Zhang et al.,, 2005), suggesting that men with PE and co-
morbid erectile dysfunction are less responsive to the administra-
tion of only on-demand SSRIs and are best managed with a
PDE-5i alone or in combination with an SSRI. Furthermore, the
report that addition of sertraline to the sildenafil treatment of men
with erectile dysfunction with comorbid PE was associated with a
lesser IELT fold-increase (3.3) and lower levels of treatment satis-
faction than that seen in men with lifelong PE and normal erectile
function treated with on-demand sertraline suggests that this
group of men is less responsive to pharmacotherapy (Chia, 2002).

The proposed mechanism of action of PDE-5i’s as monother-
apy or in combination with an SSRI in the treatment of acquired
PE in men with comorbid erectile dysfunction includes the ability
to maintain an erection following ejaculation, reduction of the
erectile refractory period (Aversa et al., 2000; McMahon et al.,
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2005; Mondaini et al., 2003) and thus reliance on a second and
more controlled ejaculation during a subsequent episode of inter-
course, a reduction in performance anxiety due to better erec-
tions, or reduction of the erectile threshold to a lower level of
arousal so that increased levels of arousal are required to achieve
the ejaculation threshold.

Surgery

Several authors have reported the use of surgically induced
penile hypo-anesthesia via selective dorsal nerve neurotomy
or hyaluronic acid gel glans penis augmentation in the treatment
of lifelong premature ejaculation that is unresponsive to behav-
ioral and/or pharmacological treatment (J. J. Kim, Kwak, Jeon,
Cheon, & Moon, 2004). The role of surgery in the management
of PE remains unclear until the results of further studies have
been reported.

Summary and Conclusions

Although its etiology is yet far from being understood, premature
ejaculation is responsive to both psychobehavioral therapy and
pharmacological approaches:

Pharmacotherapy

¢ Gets the ejaculatory problem under control very rapidly.
e Increases self-confidence and self efficacy for the man.

e Increase partner’s sexual satisfaction.

Counseling

e Improves couple’s communication about sexual issues.

e Encourages a fuller repertoire of behaviors that enhance
sexual satisfaction.

e Offers long term strategies for controlling ejaculation inde-
pendent of drugs.

¢ Increases likelihood of adherence to treatment procedures
(drug and counseling techniques).

Psychobehavioral therapy offers the advantages of being spe-
cific to the problem, of actively engaging the partner in the treat-
ment process, of imparting no adverse effects, and of enabling the
man to rely on techniques and strategies that are forever at his
disposal. On the downside, couples are often reluctant to bear the
time and expense to learn and assimilate these procedures into
their lovemaking.
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Pharmacological strategies offer the advantages of being reli-
ably effective, of providing rapid relief from the condition, and of
costing little. On the downside, this approach often requires plan-
ning for intercourse (for on-demand use of the agents), imparts
negative side effects, may not be effective for all men with PE, and
treats the problem but does not cure it, as withdrawal from the
chemical agent typically leads to relapse.

Longer term follow up indicates problems with both psy-
chobehavioral and pharmacological approaches. The former is as-
sociated with decreased efficacy after one or more years; the latter
with about half the men eventually abandoning treatment due to
any number of various reasons, including diminished satisfaction
with the treatment and avoidance of adverse effects.

Recent attempts have been made to integrate the use of psy-
chobehavioral and pharmacological approaches (e.g., Althof, 2005;
Perelman, 2006), relying on the benefits of each to assist the man
and his partner to manage the problem. For example, pharmaco-
logical treatment can provide the means for rapidly developing a
sense of self-efficacy, regaining confidence, and addressing prob-
lems of partner satisfaction. Psychobehavioral counseling can assist
the couple in developing further techniques that reduce the man’s
reliance on chemical agents and engages the partner with the
treatment process. Such an approach is likely to improve overall
and long term efficacy and therefore makes “therapeutic” sense;
however, empirical data demonstrating the superiority of a com-
bined approach over the exclusive use of one or the other has yet
to be produced. Nevertheless, a strong and thorough assessment
process that identifies important parameters of the dysfunction
(e.g., has the relationship suffered significantly because of the
problem: see Althof, 2005) can assist in developing a treatment
strategy that maximizes overall sexual satisfaction and treatment
satisfaction for the couple.
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In this chapter, we:

Review the nomenclature/classifications for inhibited or re-
tarded ejaculation.

Refine, describe, and review the prevalence of this dysfunc-
tion.

Discuss organogenic and psychogenic etiologies for retarded
ejaculation.

Describe diagnostic and evaluative procedures.

Identify treatment procedures, including strategies for deal-
ing with resistance to treatment and various partner issues.

Review treatment efficacy.
Summarize the major issues and points.

R etarded ejaculation (RE) is probably the least common,

least studied, and least understood of the male sexual dys-

functions. This dysfunction typically results in a lack of sexual
fulfillment for both the man and his partner. Men whose sexual
relationships are disrupted because of their inability to ejaculate
and reach orgasm experience a number of psychological conse-
quences including anxiety, distress, and a lack of confidence. Such
negative effects are likely to be compounded when procreation is
among the couple’s goals of sexual intercourse.
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Within the framework of the sexual response cycle,
orgasm/ejaculation in men is both a biological (reproductive) and
psychological (reward) endpoint. Arousability and arousal—distinct
but interrelated constructs—are precursors to this endpoint. Arous-
ability and/or sexual libido is a psychological construct used to ex-
plain variability in the intensity and/or desire for a sexual response.
Arousability might best be conceptualized as the organism’s readi-
ness to respond. This state of readiness depends on both internal
(hormonally “primed” diencephalic brain structures) and external
(appropriate partner and situation) stimulus conditions. Sexual
arousal or excitement—the organism’s actual response to the stimu-
lus conditions—represents both a subjective/cerebral state of auto-
nomic activation and peripheral physiological responses (e.g.,
erection) that prepares the man for sexual activity. During sexual ac-
tivity, increasing levels of sexual arousal reach a threshold that trig-
gers the ejaculatory response, which then typically terminates the
sexual episode for the male. The subjective (brain) perception of ure-
thral distension and bladder neck closure of the emission phase of
ejaculation is associated with the sensation experienced as “ejacula-
tory inevitability.” The perception of the striated muscle contractions
and resulting semen expelled during ejaculation, mediated through
sensory neurons in the pelvic region, gives rise to the experience of
orgasm. Given the recursive interactions among the components of
the sexual response cycle as well as the high level of psychophysio-
logical integration required for a coordinated response, it is not sur-
prising that sexual response, important as it is to procreation, is
sensitive to a myriad of physiological and psychological factors.

Definition and Descriptive Characteristics

RE is one of the diminished ejaculatory disorders (DED), which is
a subset of male orgasmic disorders (MOD). MOD is a spectrum of
disorders perceived by the individual as a deviation from the “nor-
mal” pattern of response (Perelman, McMahon, & Barada, 2004).
As a broadly defined category, MOD includes premature ejacula-
tion (PE) as well as DED.

DED is a collective term for an alteration of ejaculation and/
or orgasm that includes:

¢ Retarded or inhibited ejaculation.

e Complete inability to ejaculate or anejaculation.
¢ Retrograde ejaculation.

¢ Diminished seminal volume, force, and sensation.
e Anorgasmia.

e Painful ejaculation.
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e Partially retarded ejaculation.

¢ Orgasmic anesthesia.

At the extremes are anejaculation (time) and retrograde ejacula-
tion (direction), but more commonly encountered is inhibited or
retarded ejaculation (RE). Partially retarded ejaculation (PRE) is
sometimes observed in men who attempt to control ejaculation by
suppressing the muscular contractions associated with ejacula-
tion. These men experience diminished pleasure and sensation as
semen is released during emission, and the ejaculatory sensations
are dulled through overcontrol of striated muscle. PRE is some-
times observed in men with PE as they first attempt to consciously
delay their orgasm. A final disorder, anorgasmia, refers to a per-
ceived absence of the orgasm experience, independent of whether
or not any or all of the physiologic concomitants of ejaculation
have taken place.

Retarded ejaculation, delayed ejaculation, inadequate ejacu-
lation, inhibited ejaculation, idiopathic anejaculation, primary
impotentia ejaculations, and psychogenic anejaculation have all
been used synonymously to describe a delay or absence of male
orgasmic response. Similar to the term premature ejaculation, the
most commonly used term—retarded ejaculation—is sometimes
avoided because of its pejorative associations. The abbreviation
EjD has been suggested as a less stigmatized term, encompassing
all disorders of ejaculation (Perelman et al., 2004).

The DSM-1V-TR defines RE as the persistent or recurrent delay
in, or absence of, orgasm after a normal sexual excitement phase
during sexual activity that the clinician, taking into account the per-
son’s age, judges to be adequate in focus, intensity, and duration.
The disturbance causes marked distress or interpersonal difficulty; it
should not be better accounted for by another Axis I (clinical) disor-
der or caused exclusively by the direct physiologic effects of a sub-
stance or a general medical condition (Diagnostic and Statistical
Manual of Mental Disorders, fourth edition, text revision [DSM-IV-TR];
American Psychiatric Association, 2000). Similarly, the World
Health Organization 2nd Consultation on Sexual Dysfunction de-
fines RE as the persistent or recurrent difficulty, delay in, or absence
of attaining orgasm after sufficient sexual stimulation, which causes
personal distress (McMahon, Meston, Abdol, et al., 2004).

There are no clear criteria as to when a man actually meets
the conditions for RE because operationalized criteria do not
exist. Given that most sexually functional men ejaculate within
about 7 to 10 minutes following intromission (Patrick et al.,
2005), a clinician might assume that men with latencies beyond
25 or 30 min (21 to 23 min represents about two standard devi-
ations above the mean) who report distress or men who simply
cease sexual activity due to exhaustion or irritation qualify for
this diagnosis. Such symptoms, together with the fact that a man
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and/or his partner decide to seek help for the problem, are usu-
ally sufficient for an RE diagnosis.

Failure of ejaculation can be a lifelong primary event (e.g.,
congenital anorgasmia) or an acquired or secondary problem. It can
be global and happen in every sexual encounter or it may be inter-
mittent or situational. Normative descriptive data from large samples
of RE men have not been available, but a recent analysis identified
25% of a clinical sample suffering from primary RE, with the re-
mainder reporting a secondary problem (Perelman, 2004). While
coital anorgasmia is frequently the treatment driver (especially for
extremely religious individuals referred for fertility problems), het-
erosexual men also seek treatment when distressed by their inability
to achieve orgasm in response to manual, oral, or vaginal stimula-
tion by their partner. Data available on homosexual men are limited,
but distress/frustration associated with not being able to ejaculate by
any desired/chosen mode of stimulation remains fairly constant
across all men, regardless of sexual orientation (Perelman, 2006c).

Many men with secondary RE can masturbate to orgasm,
whereas others, for multiple reasons, will or cannot. Loss of mas-
turbatory capacity secondary to emotional or physical trauma is
also seen. Approximately 75% of one clinical sample (Perelman,
2004) could reach orgasm through masturbation, while the re-
mainder either would not or could not. Interestingly, correlational
evidence suggests that masturbatory frequency and style may be
predisposing factors for RE, since a substantial portion of men
who present with coital RE report high levels of activity with an
idiosyncratic masturbatory style (Perelman, 2005b; Rowland, van
Diest, Incrocci, & Slob, 2005).

Similar to men with other types of sexual dysfunction, men
with RE indicate high levels of relationship distress, sexual dissat-
isfaction, anxiety about their sexual performance, and general
health issues—significantly higher than sexually functional men.
In addition, along with other sexually dysfunctional counterparts,
men with RE typically report lower frequencies of coital activity
(Rowland et al., 2005). A distinguishing characteristic of men
with RE—and one that has implications for treatment—is that
they usually have little or no difficulty attaining or keeping their
erections—in fact, they are often able to maintain erections for
prolonged periods of time. But despite this, they report low levels
of subjective sexual arousal, at least compared with sexually func-
tional men (Rowland, Keeney, & Slob, 2004).

Prevalence

The prevalence of ejaculatory disorders is unclear, partly because of
the dearth of normative data for defining the duration of “normal”
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ejaculatory latency, particularly regarding the right “tail” of the
distribution (i.e., beyond the mean latency to orgasm). Further-
more, larger epidemiologic studies have not subdivided various
types of DED, further limiting our knowledge of the prevalence
of RE. In general, RE is reported at low rates in the literature,
rarely exceeding 3% (Laumann, Paik, & Rosen, 1999; Perelman
et al., 2004; Simons & Carey, 2001). Since the beginning of sex
therapy, RE was seen as a clinical rarity, with Masters and John-
son (1970) initially reporting only 17 cases. Apfelbaum (2000)
reported 34 cases and Kaplan (1995) fewer than 50 cases in their
respective practices. However, based on clinical experiences,
some urologists and sex therapists are reporting an increasing
prevalence of RE (Perelman, 2003a; Perelman et al., 2004; Si-
mons & Carey, 2001). The prevalence of RE appears to be mod-
erately and positively related to age, which is not surprising in
view of the fact that ejaculatory function as a whole tends to di-
minish as men age.

In some instances, a somatic condition may account for RE, and
indeed, any procedure or disease that disrupts sympathetic or so-
matic innervation to the genital region has the potential to affect
ejaculatory function and orgasm. Thus, spinal cord injury, multi-
ple sclerosis, pelvic-region surgery, severe diabetes, and medica-
tions that inhibit o-adrenergic innervation of the ejaculatory
system have been associated with RE (Master & Turek, 2001;
Vale, 1999; Witt & Grantmyre, 1993). Nevertheless, a sizable
portion of men with RE exhibits no clear somatic factors that ac-
count for the disorder. These men neither ejaculate nor experi-
ence orgasm in response to varying forms of sexual stimulation.
Men whose problem cannot be linked to a specific somatic or
pathophysiological etiology are frequently assumed, though
perhaps in error, to have a psychogenic etiology. Just as a patho-
physiological etiology should not be assumed without a thor-
ough medical investigation, a psychogenic etiology should not be
assumed without an appropriate psychosexual history. Of
course, psychogenic and organogenic etiologies are neither inde-
pendent nor mutually exclusive classifications—not only do the
categories themselves overlap (e.g., is a problem of diminished
sympathetic arousal a psychogenic or organogenic classifica-
tion?), but the causes of sexual dysfunctions often include a mix
of factors involving both domains. In fact, recent studies suggest
that RE is unlikely to result from a single set of causal factors
(see Table 4.1).
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Table 4.1 Common Etiological and Risk Factors for
Retarded or Inhibited Ejaculation

Biological
—Physiological (hypothesized) Diminished penile sensitivity.
Inherently sluggish or muted
response system and/or high ejacula-
tory threshold.
—Pathophysiological Tatrogenic, including medication.

Pelvic surgery or trauma (e.g., spinal
cord injury, prostatectomy, resection
of prostate, etc.).

Neuropathy (e.g., diabetes, other
diseases affecting neural functioning).

Endocrine (hypogonadism,
hypothyroidism).
Age-related.

Psychological Religious beliefs and orthodoxy.
Strong autosexual orientation.
Diminished sexual desire.
Inadequate sexual arousal/excitement.

Sexual performance anxiety.

Relational Disparity between fantasy and partner.

Partner sexual dysfunction.

Note: Factors within and across categories may reciprocate or interact to exacer-
bate the problem.

Organogenic

The precise mechanism of ejaculation is much less firmly estab-
lished than the physiology of erection, and for this reason, the
physiology of ejaculatory disorders is less understood than that
of erectile dysfunction (ED). For conceptual convenience, normal
ejaculation is identified by its two seamless phases, emission and
expulsion, with each representing distinct events regulated by
separate neural pathways (Giuliano & Clement, 2005). After a
variable period of sensory stimulation and psychosexual arousal,
a rapid, involuntary sequence of events ensues (Masters & John-
son, 1966; Motofei & Rowland, 2005). The emission phase, under
the control of the sympathetic nervous system, begins with clo-
sure of the bladder neck to prevent urinary contamination fol-
lowed by deposition of semen from the seminal vesicles and
prostate into the posterior urethra. A sensation experienced as
“ejaculatory inevitability” arises from the urethral distension,
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which, in turn, stimulates rhythmic contractions of the bulbocav-
ernous and ischiocavernous muscles responsible for semen expul-
sion—a process under probable parasympathetic control (Motofei
& Rowland, 2005).

The ejaculatory reflex is mediated through the spinal control
center, sometimes also referred to as the spinal ejaculation genera-
tor, spinal pattern generator, or spinal pacemaker. A combination
of sensory input from the pudendal nerve (dorsal nerve of the
penis) and descending cerebral pathways activates the spinal ejacu-
lation generator, which coordinates the sympathetic, parasympa-
thetic, and motor outflow needed to induce emission and expulsion
(Motofei & Rowland, 2005; Perelman et al., 2004). As with other
spinal reflex processes (e.g., urination), cerebral control is pre-
sumed to supersede spinal control of the ejaculatory response.

To understand organogenic causes of ejaculatory dysfunction,
it is essential to distinguish factors that are physiological from those
that are pathophysiological. Physiological refers to those that are bio-
logically inherent to the system, perhaps “hardwired” through ge-
netic and normal maturational processes. Pathophysiological refers to
those factors that occur through disruption of the normal physiolog-
ical processes, through disease, trauma, surgery, medication, and so
on. Pathophysiological causes of RE are far more readily identifi-
able; they generally surface during a medical history and examina-
tion, and they typically stem from fairly predictable sources:
anomalous anatomic, neuropathic, endocrine, and medication (ia-
trogenic; see Table 4.1). For example, surgical therapy for prostatic
obstruction is likely to disrupt bladder neck competence during
emission. Pathologic lesions of the sympathetic innervation of the
coordinated ejaculatory reflex may have variable effects on the
quality of ejaculation or orgasm. All types of RE show an age-
related increases in prevalence, and there is also concomitant in-
creased severity with lower urinary tract symptoms independent of
age (Blanker et al., 2001; Rosen et al., 2003). Commonly used med-
ications, particularly antidepressants, may centrally inhibit or delay
ejaculation as well. Classes of pharmacological agents known to in-
hibit ejaculation are listed in Table 4.2.

More difficult to identify are inherent physiological factors
that account for variation in ejaculatory latency and thus might
play a role in RE (particularly primary anorgasmia). Low penile
sensitivity, most often associated with aging (Paick, Jeong, &
Park, 1998; Rowland, 1998), may exacerbate difficulty with
reaching orgasm, but it is unlikely to be a primary cause. Alter-
natively, variability in the sensitivity of the ejaculatory reflex
may be a factor, as several studies have demonstrated shorter la-
tencies and stronger bulbocavernous EMG (electromyographic)
and ERP (event-related potentials) responses in men with rapid
ejaculation—perhaps men with RE exhibit long-latency and
weaker EMG and ERP patterns, respectively. More likely, how-
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Table 4.2 Common Classes of Drugs that May Delay or
Inhibit Ejaculation

Class Examples

Analgesics Opioids, including methadone
Antidepressants SSRIs, MAOIs, tricyclics
Antihypertensives o and 1 blockers, sympathetic inhibitors
Antipsychotics Phenothiazines, select thioxanthenes
Anxiolytic/tranquilizers Benzodiazepines
Hypnotics/sedatives Barbiturates, alcohol
Muscle relaxants GABA B receptor agonists
Other Marijuana

Tobacco

Amylnitrate

Note: For a more comprehensive list, see Perelman, McMahon, and Barada (2004).

ever, ejaculatory response and latency are influenced by central
(cognitive-affective-arousal) processes than dominated by the
simple hardwiring of the spinal reflex components (Motofei &
Rowland, 2005).

Psychogenic

Multiple psychosocial explanations have been offered for RE,
with unconscious aggression, unexpressed anger, and malingering
as themes recurring in the psychoanalytic literature. In addition,
fear of pregnancy often emerges, as professional referral has often
been tied to the female partner’s wish to conceive. Masters and
Johnson (1970) were the first to suggest an association between
RE and religious orthodoxy, positing that certain beliefs may in-
hibit normal ejaculatory response or limit the sexual experience
necessary for developing the knowledge to learn to ejaculate.
Consistent with this notion, a recent report of a clinical sample of
75 RE men (Perelman, 2004) noted about 35% scored high on re-
ligious orthodoxy. Some of these men tended to have limited sex-
ual knowledge and had masturbated minimally or not at all.
Others, similar to their more secular counterparts, masturbated
for years, but with guilt and anxiety about “spilling seed” which
in turn resulted in RE (Perelman, 2001b).

Although religious orthodoxy may play a role in RE for some
men, the majority do not fall into this category. A number of rele-
vant behavioral, psychological and relationship factors appear to
contribute to difficulty reaching orgasm for these men. For exam-
ple, men with RE sometimes indicate greater arousal and enjoy-
ment from masturbation than from intercourse. This “autosexual”
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orientation may involve an idiosyncratic and vigorous masturba-
tion style—carried out with high frequency—with which the
vagina is unable to compete. Apfelbaum (2000) labels this as a de-
sire disorder when masturbation is preferred to “partnered sex.”
Sank (1998) has described a similar “traumatic masturbatory
syndrome.” Perelman (2005b) noted the problematic conditioning
effect of idiosyncratic masturbation, which could not be easily du-
plicated by a partner’s hand, mouth, or vagina. Specifically, many
men with RE engage in self-stimulation that is striking in the
speed, pressure, duration, and intensity necessary to produce an
orgasm, and dissimilar to what they experience with a partner. Al-
most universally, these men failed to communicate their prefer-
ences to either their doctor or their partners because of shame,
embarrassment, or ignorance. Thus, they may predispose them-
selves to difficulty with a partner and experience secondary RE.
Consistent with this idea, recent evidence indicates that, unlike
sexually functional men or men with other sexual dysfunctions,
men with RE report better erections during masturbation than
during foreplay or intercourse (Rowland et al., 2005).

Disparity between the reality of sex with the partner and the
sexual fantasy (whether or not unconventional) used during mas-
turbation is another potential cause of RE (Perelman, 1994,
2001c). This disparity takes many forms, such as partner attrac-
tiveness and body type (Rowland et al., 2004), sexual orientation,
and the specific sex activity performed. In summary, high-fre-
quency idiosyncratic masturbation, combined with fantasy/part-
ner disparity, may well predispose men to experiencing problems
with arousal and ejaculation.

These patterns suggest that RE men, rather than withholding
ejaculation as had been suggested by earlier psychoanalytic inter-
pretations, may lack sufficient levels of physical and/or psychosex-
ual arousal during coitus to achieve orgasm. That is, their arousal
response to their partner cannot match their response to self-
stimulation, self-generated fantasy, and/or pornography. In this
respect, RE may be viewed more as a problem of psychosexual and
physical arousal than a problem of the ejaculatory response. Sup-
port for this idea has been provided by several observations. First,
psychophysiological investigation of men with RE has demon-
strated that although these men attain erectile responses compara-
ble to sexually functional controls or men with premature
ejaculation during visual and penile psychosexual stimulation,
they report far lower levels of subjective sexual arousal (Rowland
et al., 2004, 2005). Apfelbaum (2000) has suggested that the cou-
ple interprets the man'’s strong erectile response as erroneous evi-
dence that he is ready for sex and capable of achieving orgasm.
Second, it has been posited that inadequate arousal may be re-
sponsible for increased anecdotal clinical reports of RE for men
using oral medications for the treatment for ED (Perelman, 2001a).
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Urologists had received a few early complaints of RE secondary to
successful penile prosthesis surgery and intracavernosal injections,
but PDE-5-inhibitors (i.e., phosphodiesterase type 5 inhibitors)
such as Viagra brought much larger numbers of patients to physi-
cians’ offices. While most men using PDE-5 inhibitors experienced
restored erections and coitus with ejaculation, others experienced
erection without adequate psycho-emotional arousal. They did not
experience sufficient erotic stimulation before and during coitus to
reach orgasm, confusing their erect state as an indication of sexual
arousal when it primarily indicated vasocongestive success (Perel-
man, 2001b).

Finally, the evaluative/performance aspect of sex with a
partner often creates sexual performance anxiety for the man, a
factor that may contribute to RE. Such anxiety typically stems
from the man’s lack of confidence to perform adequately, to ap-
pear and feel attractive (body image), to satisfy his partner sexu-
ally, to experience an overall sense of self-efficacy, and—despite
new age efforts to downplay the idea—to measure up against the
competition (Althof, Leiblum, Chevret-Measson et al., 2004; Zil-
bergeld, 1993). The impact of this anxiety on men’s sexual re-
sponse varies depending on the individual and the situation. But
in some men, it may interfere with the ability to respond ade-
quately and it may, as a result, generate a number of maladaptive
responses (e.g., setting unrealistic expectations). With respect to
inhibited or retarded ejaculation, anxiety surrounding the in-
ability to ejaculate may draw the man’s attention away from
erotic cues that normally serve to enhance arousal. Apfelbaum
(2000), for example, has emphasized the need to remove the
“dema