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To my son Mario

“There are only two tragedies in life: one is not getting what one wants, the other is
getting it”. Oscar Wilde






Preface

All individuals, regardless of disability, are sexual beings.

Sexual function in patients with physical or neurological disabilities is often disregarded
by healthcare professionals, though it is a topic of great importance to patients and to those
with whom they share significant relationships. Too often, physicians believe that sexuality is
not as important as the injury or illness that brought the patient to the rehabilitation team. The
quality of personal relationships, sexual ones in particular, exerts great impact on a patient's
self-esteem and support network. The multiple physical, psychological, and emotional
changes that may occur after a catastrophic injury, or as a result of a congenital disability or
chronic illness, must be addressed not only in the context of the patient, but also of the
patient's support system. The issue of sexuality must be addressed during the acute and long-
term rehabilitation processes. Sexual function recovery is no less important than any other
aspect of functional rehabilitation from a disabling disease or injury. Indeed, people with
disabilities are sexual individuals with sexual desires; their concerns require the attention of
health care providers. The most popular myth surrounding people with disabilities is that they
are less sexual than persons without disabilities. Entrenched socio-cultural beliefs have
created significant barriers that prevent individuals with disabilities from exploring their
sexuality; these false beliefs may be more disabling than physical impairment itself. The
mention of a 'disabled’ person engaging in sexual intercourse is guaranteed to raise a lot of
eyebrows. An individual in a wheelchair is regarded as an object of pity, not of desire: being
‘ugly’ or overweight does not render a person asexual, but having a physical disability does.
The worst part of this prejudice is that many people with disabilities believe this myth. People
with a disability or a permanent illness may wonder whether they can have children, if their
partners will stay with them, if anyone will find them sexually desirable, or if they will ever
enjoy sex again. Many assume, incorrectly, that sexual intimacy is no longer possible due to
sensation loss in the genitals since “sex means only sexual intercourse” and “sex is just
genital pleasure and should necessarily end with orgasms”. Moreover, sex is often associated
with youth and physical attractiveness and, when it is not, it is often seen as "unseemly”. As a
result, some may decide to ignore sexuality issues because they believe that they no longer
apply to them; others will seek any opportunity to restore sexual-esteem. Questions, concerns,
and feelings of anger regarding sexuality are natural in cases of disability or illness.

Neurological disorders frequently alter sexual response by changing the process of sexual
stimuli to preclude arousal, decreasing or increasing desire, and curtailing genital
engorgement. Patients with a neurological disease may challenge the physical ability to
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communicate, embrace, stimulate, engage in intercourse, and maintain urinary and bowel
continence during sexual activity. Thus, these patients, especially if male and young, may
regard their sexual loss to be its most devastating aspect. Subjects, in particular those affected
by neurological disorders, should be questioned about their sexuality in order to address
possible sexual dysfunction. Epilepsy, demyelinating disorders, brain and spinal cord injuries,
and the treatment used in these diseases, may often cause erectile and/ or ejaculation
dysfunctions; it may also affect sexual desire in young men. Furthermore, alterations in the
sexual area of patients with cerebrovascular diseases and neurodegenerative disorders may
exacerbate their quality of life. When sex and disability are discussed while counseling a
neurological patient, it is solely in terms of capacity, technique, and fertility - in particular,
male capacity and technique and female fertility—with no reference to sexual feelings. This
approach ignores other aspects of sexuality, such as touching, affection, and emotions. Prior
to the 1970s, minimal research was conducted regarding sexuality and disability. The topic
was traditionally considered personal, private and not a necessary component of one’s
rehabilitation and overall health. Fortunately, over the past 20years, research on sexuality and
disability is growing, since sexual well being is nowadays considered one of the most
important aspects of one’s quality of life.

This book aims to investigate sexual function in persons with neurological disorders,
highlighting the importance of proper counseling, diagnosis and treatment. The book may be
an important guide for specialists who are involved in the neurological aspects of human
sexuality; also it may form the basis for a better assessment and management of sexual
dysfunction in neurological diseases. Indeed, the issues treated range from the
anatomophysiology of human sexuality to the treatment and rehabilitation of sexual disorders;
taking into account the psychological aspects of sexual function and the role of major
neuropsychiatric diseases in the pathogenesis of sexual dysfunction.

Acknowledgment
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English language.
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Chapter 1

Neuroanatomy and Physiology of
Human Sexuality

Rocco Salvatore Calabro and Placido Bramanti
IRCCS Centro Neurolesi “Bonino-Pulejo”, Messina

Abstract

Sexual desire, arousal, and orgasm are mediated by complex, but still yet not fully
understood, interactions of the somatic and autonomic nervous systems, operating at
cerebral, spinal and peripheral levels. At the central level, dopaminergic and serotonergic
systems appear to play a significant role in various components of sexual response,
although adrenergic, cholinergic, nitrergic, y-aminobutyric acidergic, and other
neuropeptide transmitter systems may contribute as well. Furthermore, neural activity
within these systems is modulated by the presence of steroid and peptide hormones,
which affect male and female response differentially. At the peripheral level, adrenergic,
cholinergic, and nitrergic activation mechanisms control vascular changes that underlie
vaginal lubrication and penile erection. In addition, these systems respond to descending
brain and spinal influences that generate pleasure and orgasmic response. Disruption of
endocrine, neural, or vascular response, caused by aging, medical illness, neurological
diseases, surgery, or drugs has the potential to lead to sexual dysfunctions.

Human Sexual Cycle

The human sexual response cycle is a four-stage model of physiological responses during
sexual stimulation, proposed for the first time by William H. Masters and Virginia E. Johnson
in their book Human Sexual Response (1966) and composed of the sequential phases of
excitement, plateau, orgasm, and resolution [1]. Later, Kaplan proposed a new model of
sexual response, incorporating the three components of desire, excitement, and orgasm,
showing the interdependence among the response phases: problems with orgasm could result
from insufficient arousal; or problems with arousal might occur in the desire phase [2]. This
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triphasic model has had strong appeal because its components coincide with problems
typically encountered by clinicians: lack of interest in sex, inability to become aroused (i.e.,
get an erection), or difficulty with orgasm (i.e., premature ejaculation, delayed orgasm, or
anorgasmia).

1) Desire Phase

Sexual desire is commonly defined as the broad interest in sexual objects or experiences.
As desire is not objectively evaluated, it is generally inferred by self-reported frequency of
sexual thoughts, dreams, fantasies, wishes and interest in initiating and engaging in sexual
experience. Desire is influenced by many factors such as attitudes, opportunity and/or partner
availability, mood and health.

2) Excitement Phase

The excitement phase is the second stage of the human sexual response cycle. It occurs as
the result of any erotic physical or mental stimulation, such as kissing, petting, or viewing
erotic images that lead to sexual arousal. Intimately connected with sexual desire, sexual
arousal is defined in both subjective (i.e. feeling sexually excited) and physiological terms
(i.e., genital vasocongestion). During the excitement stage, the body prepares for coitus or
sexual intercourse. In males, physiological sexual arousal firstly involves the regulation of
penile hemodynamic that depends on signal input from central and peripheral nervous
systems, and on a complex interplay between neurotransmitters, vasoactive agents and
endocrine factors. The erection may be partially lost and regained repeatedly during an
extended excitement phase. Both testicles become drawn upward toward the perineum,
notably in circumcised males where less skin is available to accommodate the erection.
Besides the scrotum can tense and thicken during the erection process.

Furthermore, the excitement phase results in an increase in heart rate, an increase in
breathing rate, and a rise in blood pressure. An erection of the nipples, especially upon direct
stimulation, will occur in approximately 60% of males. Vasocongestion of the skin,
commonly referred to as sex, will occur in approximately 25-30% of males. During the male
sex flush, the coloration of the skin develops less consistently than in the female one, but
typically starts in the epigastrium (upper abdomen), spreads across the chest, and then
continues to the neck, face, forehead, back, and sometimes, shoulders and forearms. The sex
flush typically disappears soon after orgasm occurs, but this may take up to two hours, and
sometimes, intense sweating will occur simultaneously.

3) Orgasmic Phase

Orgasm is the conclusion of the plateau phase of the sexual response cycle. It is
accompanied by quick cycles of muscle contraction in the lower pelvic muscles, which
surround both the anus and the primary sexual organs. Orgasm is often associated with other
involuntary actions, including vocalizations and muscular spasms in other areas of the body,
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and a generally euphoric sensation. The heart rate increases even further. In men, orgasm is
usually associated with ejaculation. Each spurt is associated with a wave of sexual pleasure,
especially in the penis and loins. Other sensations may be felt strongly among the lower
spine, or lower back. The first and second convulsions are usually the most intense in
sensation, and produce the greatest quantity of semen. Thereafter, each contraction is
associated with a diminishing volume of semen and a milder wave of pleasure.

The resolution phase, not considered in Kaplan cycle, occurs after orgasm and allows the
muscles to relax, blood pressure to drop and the body to slow down from its excited state.
Men usually experience a refractory period, that varies from human to human, with some
being immediate (no refractory) and some being as long as 12 to 24 hours. Sometimes further
stimulation may cause a return to the plateau stage that allows the possibility of multiple
orgasms (more commonly in females); but more often men typically enter this refractory
period and may find continued stimulation to be painful after the orgasmic phase [3].

Neuroanatomy of Human Sexual Behavior

All behaviors have a beginning, a middle and an end, and all organisms that engage in
sexual behavior share a common set of principles and end points that define the behavior,
along with particular neural mechanisms that make it successful. Neural pathways that allow
sexual responding to become habitual or automated with practice and those associated with
positive sexual reinforcement (reward) have been demonstrated in animals and are thought to
be present in humans too [4]. In neuroscience, the reward system is a collection of brain
structures which attempts to regulate and control behavior by inducing pleasurable effects. A
psychological reward is a process that reinforces behavior, something that, when offered,
causes a behavior to increase in intensity. Reward is an operational concept for describing the
positive value an individual ascribes to an object, behavioral act or an internal physical state.
Natural rewards include those that are necessary for the survival of species, such as eating,
drinking, sex, and fighting. Secondary rewards derive their value from the primary reward,
and include shelter, money, pleasant touch, beauty, music, etc. The functions of rewards are
based directly on the modification of behavior and indirectly on the sensory properties of
rewards. Rewards are generally considered more effective than punishment in enforcing
positive behavior. Rewards induce learning, approach behavior and feelings of positive
emotions. The major neurochemical pathway of the reward system in the brain involves the
mesolimbic and mesocortical pathway. Of these pathways, the mesolimbic pathway probably
plays the major role, and goes from the ventral tegmental area via the medial forebrain bundle
to nucleus accumbens, where dopamine is primarily released.

The key brain regions mediating human sexual behavior, shown in figures la and 1b,
have been identified in human literature examining the effect of neurological insult on sexual
behavior and through recent functional neuroimaging findings [5]:

1) the hypothalamus that mediates neuroendocrine and autonomic aspects of sexual
drive and is thought to be responsible for sexual orientation;

2) the septal region, involved in the mediation of orgasm and sexual pleasure;

3) the ansa lenticularis and pallidus implicated in sexual drive;
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4) the frontal lobes, in particular the prefrontal cortex, involved in the motor

components of sexual behavior and the control of sexual response ;

5) the parietal lobes, in particular the paracentral lobule, implicated in genital sensation;
ral lobes, with particular regard to the amygdala, involved in sexual
, sexual drive and sexual dysfunctions (i.e. paraphilia) and to the
hippocampus, responsible for both emotion and memory in relation to the complex

6) the tempo
orientation

cerebral m

la

1b
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Other important areas such as nucleus paragigantocellularis (nPG1), locus ceruleus (LC),
rafhe nuclei, periaqueductal gray area are located in the brainstem and intimately connected to
the spinal cord and are mainly involved in erection and ejaculation. Moreover insula seems to
play an important role in sexual behavior modulating homeostasis and emotions [5].

Hypothalamus

The hypothalamus is a portion of the brain that contains a number of small nuclei with a
variety of functions. One of the most important functions of the hypothalamus is to link the
nervous system to the endocrine system via pituitary gland. The hypothalamus is located
below the thalamus, just above the brain stem. In the terminology of neuroanatomy, it forms
the ventral part of the diencephalon. Hypothalamus is responsible for certain metabolic
processes and other activities of the autonomic nervous system. It synthesizes and secretes
neurohormones often called hypothalamic-releasing hormones, and these in turn stimulate or
inhibit the secretion of pituitary hormones. The hypothalamus controls body temperature,
hunger, thirst, circadian cycles and sexual drive. It has been demonstrated that focal lesions of
the hypothalamus result in a reduction or abolition of sexual drive while lesions including but
not restricted to this structure result in increased sexual drive. This paradox may reflect the
complexity of the hypothalamus, the key brain region mediating neuroendocrine and
autonomic aspects of human sexual drive, and its associations with many other brain regions
and the possibility that different hypothalamic nuclei serve opposing functions. The medial
preoptic and anterior area (MPOA) modulates erection and coordinates autonomic events
associated with sexual response. The paraventricular nucleus (PVN), producing oxytocin, is
activated during copulation and orgasm. The anterior hypothalamus of the brain participates
in the regulation of male-typical sexual behavior; in particular, INAH3 is dimorphic with
sexual orientation, at least in men, and suggests that sexual orientation has a biological
substrate as it is smaller in women and gay-men [6-7-8-9].

Amygdala

The amygdala is almond-shaped groups of nuclei located deep within the medial
temporal lobes of the brain in complex vertebrates, including humans. Amygdala plays a
primary role in the processing and memory of emotional reactions so to be considered part of
the limbic system. The region described as amygdala encompasses several nuclei with distinct
functional traits: the basolateral complex, the centromedial nucleus (that may be considered
as a part of the basal ganglia) and the cortical nucleus. The amygdala sends impulses to the
hypothalamus for important activation of the sympathetic nervous system; to the thalamic
reticular nucleus for increased reflexes; to the nuclei of the trigeminal nerve and facial nerve
which implements facial muscle movements; and to the ventral tegmental area (VTA), LC,
and laterodorsal tegmental nucleus for activation of dopamine, norepinephrine and
epinephrine. The cortical nucleus is involved in the sense of smell and pheromone-processing
as it receives input from the olfactory bulb and olfactory cortex. The lateral amygdala, which
sends impulses to the rest of the basolateral complexes and to the centromedial nuclei,
receives input from the sensory systems. The centromedial nuclei are the main outputs for the
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basolateral complexes, and are involved in emotional arousal in animals and humans. All
these complex neuronal interconnections underline the amygdala pivotal role in human sexual
drive [10-11-12]

Prefrontal Cortex

The prefrontal cortex (PFC) is the anterior part of the frontal lobes of the brain, lying in
front of the motor and premotor areas. This brain region has been implicated in planning
complex cognitive behaviors, personality expression, decision making and moderating correct
social behavior. The basic activity of this brain region is considered to be the orchestration of
thoughts and actions in accordance with internal goals. The most typical psychological term
for functions carried out by the pre-frontal cortex area is executive function. Executive
function relates to the abilities to differentiate among conflicting thoughts, determine good
and bad, better and best, same and different, future consequences of current activities,
working toward a defined goal, prediction of outcomes, expectation based on actions, and
social "control” (the ability to suppress urges that, if not suppressed, could lead to socially-
unacceptable outcomes).

It is assumed that sexual inhibition is an adaptive response that serves both reproductive
and social end points, for example, to keep individuals out of trouble or to allow a sufficient
amount of sexual satiety that appears as a “refractory phase”. Inhibition is related to the
executive functions, viewed as the role of the PFC, which must inhibit a complex and
ongoing interplay of motor tendencies to planned and sustained actions. With regard to sexual
behavior it is assumed that cultures superimpose a moral value of “right” and “wrong” on the
hierarchies so that some behaviors that feel good are right and can be experienced without
guilt, whereas others are wrong and carry the weight of guilt and/or rule of law against them.
Thus, this type of inhibition represents an approach-avoidance conflict, where the expectation
of reward drives the desire, but the real or perceived aversive consequences of engaging in
sexual activity blunts the initiation of behavior. Moreover sexual inhibition can also be
induced by sexual non-reward suppressing directly desire components. Accordingly, the
“prosexual” nature of drugs such as alcohol or cocaine may act through the ability to
disinhibit such suppressed sexual responding. This inhibitory systems are located in the PFC
and exist to inhibit the activation of excitatory mechanisms and possibly to shift attention and
behavior to nonsexual stimuli or situations. Opioids, which mediate sexual reward states,
endocannabinoids, which induce sedation, and serotonin, which induce satiety seem to be, at
least, the three neurochemical systems involved in sexual inhibition [13].

Sexual Desire and Sexual Arousal

As better specified before, sexual desire or libido is defined as the broad interest in sexual
objects or experiences, while sexual arousal is both a subjective (i.e. feeling sexually exited)
and a physiological (i.e. genital vasocongestion) terms. While sexual hormones have a critical
role in modulating sexual arousal, sexual desire seems to be initiated by the reception/
perception of sexual pheromones.
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Pheromones are substances secreted by glands in the anus, urinary outlet, breasts, and
mouth. In nonhuman mammals, a specialized olfactory structure, the vomeronasal organ, acts
as the anatomic locus for pheromonal signals. The vomeronasal organ has been identified in
humans, but, to date, there have been no human studies linking behavioral change and
stimulation of vomeronasal organ receptors. Generally, it is known that male pheromones
(androstenol and androstenone from male sweat) have a direct impact on female sexual
desire, menstrual cycles and ovulation. Likewise, female vaginal pheromone (copilins)
influences the male perception of the female and might induce hormonal changes. It is clear
now that sexual attraction between the human genders and, in part, sexual orientation is
modulated by sexual pheromones [14-15].

The mechanisms underlying generalized arousal are complex and involve many cerebral
circuits [16]. Regarding ascending pathways, five major neurochemical systems are
classically recognized as contributing to the arousal of the forebrain, i.e. those signaled by
norepinephrine, dopamine, serotonin, acetylcholine and histamine, while the role of glutamate
is less widely recognized. Of special importance to the regulation of CNS arousal are the
reticular neurons along the ventral and medial borders of the medullary and pontine reticular
formation, that are crucial to the life of the organism as they respond to pain, genital
sensation, to CO2 levels in the blood, to changes in body temperature and cardiovascular
functions. Other important axons descend from the paraventricular nucleus and from the
preoptic area of the hypothalamus affecting all the arousal aspects. A neurobehavioral and
multifaceted model of neural mechanisms for sexual arousal has been proposed which
includes a cognitive, an emotional, a motivational, and an autonomic component.

Cerebral areas which have been found to be linked to the cognitive mechanism include
the ‘‘attentive’’ network relaying in orbitofrontal cortex and the superior parietal lobules,
motor imagery in inferior parietal lobules, while the motivational component would be stored
in the caudal part of the anterior cingulate cortex, related to motor preparation processes;
finally, the autonomic mechanism would involve the hypothalamus, insula, and the rostral
part of the anterior cingulate cortex.

In particular neural pathways of sexual arousal due to visual stimuli have been recently
identified [17]. This circuit includes limbic (hypothalamus, hippocampus and amygdala) and
paralimbic areas (anterior cingulate gyrus, frontal lobe, and insula), associative cortices
(inferior temporal and occipital cortices), and other subcortical and cortical sensory relays
(thalamus and secondary somatosensory cortex or SllI). It can be hypothesized that the
autonomic and endocrine control of sexual behavior is mediated by the hypothalamus, while
the activation of the amygdala is related to the appraisal process through which erotic stimuli
are evaluated as sexual incentives. Indeed, the amygdaloid complex receives multimodal
sensory input, as well as input from the hippocampal formation, the thalamus, and the
association cortices, and relays processed information to the ventral striatum, hypothalamus,
autonomic brainstem areas, and the prefrontal cortex. These findings support the
neurobehavioral model that the amygdala participates in the evaluation of emotional content
of the complex perceptual information associated with the visual processing of the erotic
stimuli. The insula seems to be linked to the activation to the somatosensory processing
pathway: the activation in this area, together with thalamic and SlI activation, may therefore
reflect the participant’s perception of his own behavioral response. Finally, the anterior
cingulate gyrus and the prefrontal cortex play a role in the evaluation of the
motivational/emotional information and in the initiation of goal-directed behavior, since these
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areas are specifically related to the monitoring and the control of emotionally driven
behaviors. Even if less studied in humans, olfactory stimuli play an important, but often
unconscious, role in sexual arousal: the specific anatomical pathway involves the
rhinencephalon including cingulated gyrus, septum and hippocampus.

Neurobiology of Sexual Function

Within the past decade, increasing research attention has been paid to the neurobiology of
sexual function. This has been fostered by growing awareness of the deleterious effects of
pharmacological agents on sexual behavior, by an increased recognition of the high incidence
of difficulties in men, by the enormous success of using the phosphodiesterase inhibitors for
the treatment of erectile dysfunction. In this paragraph we provide a brief report of the role
played by the most important endocrine and neurotransmitter factors in male sexual function.

Serotonin

Serotonin is a monoamine neurotransmitter, found extensively in the gastrointestinal tract
of animals, as about 80 to 90% of the total serotonin in the human body is located in the
enterochromaffin cells of the gut, where it is used to regulate intestinal movements. The
remainder is synthesized in serotonergic neurons in the central nervous system (CNS), where
it has various functions, including the regulation of mood, appetite, sleep, muscle contraction,
and some cognitive functions including memory and learning. Serotonin has broad activities
in the brain, and genetic variations in serotonin receptors and in the serotonin transporter,
which facilitates re-uptake of serotonin into presynapses, have been implicated in
neurological diseases. The neurons of the raphe nuclei are the principal source of 5-HT
release in the brain. The raphe nuclei are neurons grouped into about nine pairs and
distributed along the entire length of the brainstem, centered on the reticular formation.
Axons from the neurons of the raphe nuclei form a neurotransmitter system, reaching large
areas of the brain. Axons of neurons in the caudal raphe nuclei terminate in deep cerebellar
nuclei, cerebellar cortex and spinal cord. Axons of neurons in rostral raphe nuclei terminate
in the thalamus, striatum, hypothalamus, nucleus accumbens, neocortex, cingulate gyrus,
cingulum, hippocampus, amygdalae. Thus, activation of this serotonin system has effects on
large areas of the brain and seems to be involved in sexual behavior.

Approximately 95% of serotonin receptors are located in the periphery of the body where
serotonin acts on the smooth muscles of the vascular system of the genitals and other sexual
organs to produce vasoconstriction and vasodilatation.

In CNS, 5-HT has an inhibitory effect on male sexual function. Antidepressants of the
selective serotonin reuptake inhibitor class (SSRI) impair ejaculatory/orgasmic function and
frequently inhibit erectile function and sexual interest as well. Interestingly, experimental
lesions of a major source of 5-HT to spinal cord, i.e. nPG1, disinhibit the urethrogenital reflex
(a model of sexual climax) and reflexive erections and penile anteroflexions, confirming the
potential inhibitory role of serotonin on sexuality.
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5-HT receptors are highly heterogeneous and they have been regrouped within seven
different families. Whereas all the 5-HT receptor subtypes are found postsynaptically and
appear to mediate an inhibitory effect on ejaculation and erection, only 5-HT1A and 1B/D
receptors are located pre-synaptically where they mediate the negative feedback of serotonin
on its synaptic release. Stimulation of 5-HT1A receptors, either systematically or in the
MPOA, facilitated ejaculation, and systematic administration of a 5-HT1A agonist reversed
sexual satiety. Thus, it was suggested that 5-HT1A agonists’ beneficial effects may result
from their stimulation of the inhibitory autoreceptors in the raphe nuclei, which would
decrease 5-HT levels. Otherwise, the facilitative effects of the 5-HT1A agonist may be
mediated in part through its increase in extracellular dopamine in the MPOA. Moreover, as
5HT1a receptors are found in the dorsal horn and dorsal gray matter commissure, it is likely
that these receptors are involved in the spinal processing of sensory information to the brain
also modulating the triggering of ejaculation [18-19].

Dopamine

Dopamine is a neurotransmitter, acting in the brain through the activation of five types of
dopamine receptors - Dy, Dy, D3, D4, and Ds, and their variants. Dopamine is produced in
several areas of the brain, including the substantia nigra and the VTA and is also released by
the hypothalamus to inhibit the release of prolactin from the anterior lobe of the pituitary.

The four major dopaminergic pathways are:

the mesocortical pathway transmitting dopamine from VTA to medial PFC, a region
implicated in executive control and inhibition; malfunctions of this pathway are
associated with schizophrenia.

the nigrostriatal pathway, from the substantia nigra to the striatum (i.e. caudate and
putamen nuclei); this pathway is associated with motor control, and its degeneration
is related to Parkinson's disease.

the tuberoinfundibular pathway that transmits dopamine from the hypothalamus to
the pituitary gland, influencing the secretion of certain hormones, including
prolactin.

the mesolimbic pathway projecting diffusely from the VTA to different limbic and
cortical structures, including several amygdale nuclei, nucleus accumbens (NAc),
olfactory tubercle and piriform cortex, lateral septum and anterior cingulated cortex,
which plays a pivotal role on sexual behavior and reward.

The role of dopamine in human sexuality is not completely understood yet and most of
our knowledge comes from animal models (Hull 2004). Dopamine in the striatum disinhibits
pathways through which the cortex elicits movements: this neurotransmitter is released during
copulation, but not during precopulatory exposure to a receptive female, suggesting that
striatal dopamine is important for motor aspect of copulation, but not for sexual motivation.
Indeed, the mesolimbic system is critical for appetitive behavior and reinforcement; in fact, it
is activated before and during a variety of motivated behaviors, including eating, drinking,
copulating and drug-self administration. Furthermore, dopamine in the MPOA facilitates male
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sexual behavior in many species, suggesting that it plays a central role in this process. MPOA
receives indirect sensory input from every sensory modality but the dopamine input arises
from periventricular system. Efferent projections are to hypothalamic, midbrain and brain
stem nuclei positively regulating sexual autonomic or somatomotor patterns and motivational
states.

The pivotal role of dopamine in human sexuality is partially confirmed by the fact that
dopaminergic drugs have long been known to facilitate masculine sexual function clinically.
In fact, it has been demonstrated that the classic dopamine agonist apomorphine is effective in
treating erectile dysfunction with fewer side effects.

Interestingly, cocaine enhances dopamine activity by blocking the presynaptic
autoreceptors so that cocaine is commonly believed to enhance sexual pleasure. Low doses of
cocaine may enhance sexual enjoyment by stimulating the limbic system and by delaying
gjaculation, but, on the other hand, studies on cocaine addicts suggest that the drug chronic
use may impair sexual functioning.

Dopaminergic pathways are regulated by both neurosteroids, in particular testosterone,
and many other neurotransmitters such as serotonin, noradrenaline, glutamate, and nitric
oxide.

In conclusion, dopamine, released in several major areas before and/or during copulation,
facilitates sexual motivation, motor performance, and genital reflexes. Small increases in
dopamine in MPOA disinhibit genital reflexes via a member of D2 receptors; moderate
increases facilitate parasympathetically mediated erections and copulatory behavior via D1-
like receptor; large increases promote sympathetically mediated ejaculation but inhibit
erections [19-20-21].

Noradrenaline and Adrenaline

Noradrenaline or norepinephrine (NE) is a catecholamine with dual roles as a hormone
and a neurotransmitter. NE is synthesized from dopamine by dopamine B-hydroxylase. As a
stress hormone, NE is released from the adrenal medulla into the blood and affects the body
and parts of the brain where attention and responding actions are controlled. In fact, along
with epinephrine, NE underlies the fight-or-flight response, directly increasing heart rate,
triggering the release of glucose from energy stores, and increasing blood flow to skeletal
muscle.

When NE acts in the autonomic nervous system, it increases blood pressure by its
prominent effects on the vascular tone from a-adrenergic receptor activation. The resulting
increase in vascular resistance triggers a compensatory reflex that overcomes its direct
stimulatory effects on the heart, called the baroreceptor reflex, which results in a drop in heart
rate called reflex bradycardia.

The noradrenergic neurons in the brain form a neurotransmitter system, that, when
activated, exerts effects on large areas of the brain. The effects are alertness and arousal, and
influences on the reward system. Anatomically, the noradrenergic neurons originate both in
the locus coeruleus and the lateral tegmental field. The axons of the neurons in the locus
coeruleus act on adrenergic receptors in: amygdala, cingulate gyrus, cingulum, hippocampus,
hypothalamus, neocortex, spinal cord, striatum, and thalamus. On the other hand, axons of
neurons of the lateral tegmental field act on adrenergic receptors in the hypothalamus.
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So, NE release in different regions of the brain controls different aspects of motivation
with an “inverted U-shaped curve” in which an optimal of NE transmission sSupports an
optimal level of behavior but in which a high amount of transmission disrupts behavior by
producing generalized fear response. NE binds to two classes of receptor, classically termed
“a” and “B” respectively, and differentiated according to whether the receptor stimulates ()
or inhibits (a) the activation of the second messenger adenylate cyclase. The a-receptors are
further classified into ol and a2 subtypes, which are found postsynaptically or
postsynaptically, respectively. Adrenergic activity plays a role in maintaining the penis in a
flaccid state and in producing detumescence. A;-adrenergic receptors have been found in
human penile tissue and blockade of a1-receptors produces an erection.

Studies reporting the effects of drugs that act on NE receptors indicate that NE is
important in sexual function in men. As noted earlier SSRIs produce a whole host of side
effects while the newer classes of antidepressant that act on NE neurotransmission (i.e.
venlafaxine, duloxetine, mirtazapine) have been found to produce fewer side effects.

Interestingly, administration of the a2 antagonist yohimbine stimulates penile erection via
autonomic activation and can reverse the sexual inhibition that follows sexual exhaustion in
male rats; moreover it is known that this drug is useful in the treatment of erectile dysfunction
and anorgasmia [18, 22].

Acetylcholine

The chemical compound acetylcholine (Ach) is a neurotransmitter in both the peripheral
nervous system (PNS) and central nervous system (CNS) in many organisms including
humans. Ach activates muscle contractility through the binding to Ach-receptors on skeletal
muscle fibers opening ligand gated sodium channels in the cell membrane with a consequent
increase in intracellular calcium. As the major neurotransmitter of the autonomic nervous
system, Ach is released in the following sites:

all pre- and post-ganglionic parasympathetic neurons

all preganglionic sympathetic neurons (preganglionic sympathetic fibers to
suprarenal medulla, the modified sympathetic ganglion; on stimulation by
acetylcholine, the suprarenal medulla releases epinephrine and norepinephrine)

some postganglionic sympathetic fibers (sudomotor neurons to sweat glands).

Ach, together with vasoactive intestinal peptide, has been implicated in penile erection.
Erection occurs when the smooth muscles of the corpus cavernosum relax permitting
increased blood flow into the penile tissue. The human corpus cavernosum is innervated by
cholinergic nerves and contains cholinergic receptors suggesting endogenous activity of the
Ach in the penile tissue. The cholinergic agent bethanecol has been reported to be useful in
reversing antidepressant-induced erectile and ejaculation difficulties [18, 22].
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Hystamine

Histamine functions detected as neurotransmitter-like or neuromodulator-like have been
identified in many brain areas. A typical action of histamine is that it excites neurons by
producing a depolarization and a subsequent increase in firing frequency. Histamine actions
have been studied in the ventromedial nucleus of the hypothalamus (VHM) and its potential
in modulating VMH functions, such as sexual behavior and feeding behavior, is well
established.

The H2 antagonists, cimetidine and ranitidine, have been shown to cause loss of libido
and erectile failure and it may partially result from reduction in uptake of testosterone.

Peripherally, histamine is implicated in penile vasodilatation as its injection into the
corpus cavernosum produces full or partial erection through the activation of H2 and H3
receptors [23].

Opioids

Much of what is known about the role of opiods in the sexual response cycle comes from
research on the effect of narcotics and agonists and antagonists of naturally occurring opiods
such as endorphins, enkephalins and dynorphins. Indeed, it is well established that abuse of
opiods leads to loss of libido, erectile dysfunction, inability to reach orgasm. Withdrawal
from opiate addiction is characterized by increased frequency of morning erections,
spontaneous ejaculation and a slow return to sexual drive. Although the mechanism by which
opiates affect sexual functioning is unclear, evidence suggests that the increasing in opiod
activity produces a decrease in the levels of circulating hormones, such as LH and
testosterone with consequent sexual impairment.

Sex Hormones

Sex steroids, or gonadal steroids, are steroid hormones that interact with androgen or
estrogen receptors. Their effects are mediated by slow genomic mechanisms through nuclear
receptors as well as by fast non-genomic mechanisms through membrane-associated receptors
and signaling cascades

Sex hormones are essential for neural circuit development and sex-specific-behaviors.
Male behaviors require both testosterone and estrogen, but it is still unclear how the two
hormonal pathways intersect. Circulating testosterone activates the androgen receptors (ARS)
and is also converted into estrogen in the brain via aromatase; it seems that this conversion,
especially in the critical periods of the brain development, is important for sexual behavior,
differentiation and orientation.

In most species sexual behavior principally serves the purpose of reproduction.
Biological differentiation into male and female makes sexual reproduction possible. Males
have two sex chromosomes (X and Y); females are XX. Sexual differentiation is determined
by the presence or absence of the Y chromosome so that if Y is absent, development is along
female lines. In particular, the SRY (sex-determining gene region of the Y chromosome) is
responsible for male differentiation, i.e. for the development of the primitive gonad into testis,
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where Leydig cells produce testosterone. The testosterone stimulates development of male
genitalia and reproductive organs and moreover, has organizing effects on the CNS. Within
the brain testosterone binds to ARs, but can be converted in Dihydrotestosterone (DHT)
through the 5-alpha reductase pathway and bind to AR, or to estradiol through the aromatase
pathway and bind to estrogen receptors (ERS) which act to masculinise (increase male-typical
behaviours) and defiminise (reduce male typical responses) the behavioural development of
male mammals. ARs are widely found in cerebral and subcortical regions of the human brain
(MPOA, SNC, SDN and INAH-3, also known as the nucleus of homosexual orientation).
Genetically influenced variations, or decreases, of brain aromatase could produce
feminization of male sexual preferences, in the absence of estradiol in these key neural
regions.

Sexual hormones seem to play an important role in sexual arousal by ensuring cerebral
integration between somatic and autonomic sexual systems: they would contribute to the
ascent of spinal sexual reflexes to the cerebral level with a consequent erogenization of
genital stimulation via activation of autonomic centres. The highest level of sexual
arousability is associated with a naturally occurring strong-weak (high-low) ratio of the two
antagonist classes of sexual hormones, androgens and estrogens that, acting separately on
each of the two antagonist axes (parasympathetic and sympathetic), could induce centrally
agonist effects with sex differences in the sexual arousal and response sequence [18, 22, 24,
25].

Androgens

The hypothalamic-pituitary gonadal system is a closed loop feedback control mechanism
directed at maintaining normal reproductive function. The gonadal hormones have inhibitory
effects on the secretion of LH and FSH. Although testosterone, the major secretory product of
testes, is a primary inhibitor of LH secretion in men, other testicular products, i.e. estrogens
and other androgens, also inhibit LH secretion. DHT, a non-aromatizable androgen, also
inhibits LH secretion. In normal males, 2% of testosterone is free and 30% is bound to sex-
hormone binding globulin (SHBG) with high affinity; the remainder is bound with much
lower avidity to albumin and this fraction is also available to transfer into target tissue in the
brain and liver. Androgens have a key role in both stimulating and maintaining sexual
function in man, in particular they are deemed critical for penile tissue development, growth
and maintenance of erectile function. However their role in erection and arousal remains
controversial. There is growing insight that testosterone has profound effects on tissues of the
penis involved in the mechanism of erection as androgen deprivation causes penile tissue
atrophy, changes in dorsal nerve structure, changes in endothelial morphology, reduced
trabecular smooth muscle content and alterations in extracellular matrix.

In normal adult males there exists wide individual variability in circulating testosterone
levels that do not seem to be linked in any meaningful way with individual levels of drive or
sexual behavior. It is believed that the level of testosterone required for sexual interest and
activity in adult males is lower than normal males’ circulating levels of testosterone.
Therefore, variability in testosterone levels above this threshold level, or exogenously
induced testosterone changes above this level, would not be expected to influence sexual
interest or behavior. On the other hand, it is clear that loss of T is associated with loss of
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libido. The physiological range of testosterone concentration (3-12 ng/mL) is considerably
higher than necessary for normal sexual function. In patients with induced or spontaneous
hypogonadism, either pathological withdrawal or re-introduction of exogenous androgens
affects the frequency of sexual fantasies, sexual desire and arousal, spontaneous erections
during sleep and orgasms.

This physiological underpinning of libido seems to depend on androgenic actions on the
paraventricular nucleus of the hypothalamus, an integration centre between the central and
peripheral autonomic nervous systems that despite its projections to many important sexual
brain areas, controls penile erection [26,27].

Estrogens

Most research suggests that estrogens have little direct influence on sexual desire as, in
men, relatively high levels of exogenous estrogen have been somewhat effective in inhibiting
sexual desire in sexual offenders. Nevertheless, estrogen is essential for male behaviors. This
sexual hormone is usually undetectable in male circulation, thus aromatase-expressing cells in
the brain convert circulating testosterone into estrogen, and it is this local estrogen that is
thought to control dimorphic behaviors in males. Estrogen mediates many of its effects by
signaling through the estrogen receptors ERa and ERp, which exhibit overlapping expression
patterns, and regulate masculinization of the brain and behavior in a complex, redundant
manner. The role of a third estrogen receptor, GPR30, in male behaviors is presently
unknown [25].

Progesterone

In humans very little research has been conducted on the effect of progesterone on male
sexuality, and diverging results have been reported. Progestational drugs such as the
antiandrogenically acting progestins medroxyprogesterone acetate (MPA) and cyproterone
acetate (CPA) have been successfully used for the treatment of deviant behavior of male sex
offenders. Therefore it has been postulated that these drugs can reduce libido through their
ability to decrease plasma levels of T [28].

Prolactin

Prolactin hormone (PRL) or luteotropic hormone is synthesized and secreted by sex
binding lactotrope cells in the adenohypophysis (anterior pituitary gland). It is also produced
in other tissues including the breast, the decidua, parts of CNS, and the immune system.
Pituitary PRL secretion is regulated by neuroendocrine neurons in the hypothalamus, the most
important ones being the neurosecretory tuberoinfundibular neurons of the arcuate nucleus,
which secrete dopamine to act on the dopamine-2 receptors (D2-R) of lactotrophs, causing
inhibition of PRL secretion. Thyrotropin-releasing hormone has a stimulatory effect on PRL
release. PRL has many effects including regulating lactation, as during pregnancy it causes
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enlargement of the mammary glands of the breasts and increases the production of milk, and
stimulating proliferation of oligodendrocyte precursor cells.

Moreover, PRL provides the body with sexual gratification after sexual acts: sexual
arousal and stimulation per se does not alter prolactin levels significantly but postorgasmic
change levels might be of crucial interest for the interpretation of refractoriness and loss of
sexual drive. It has been recently hypothesized that PRL may represent a negative feedback
mechanism whereby this hormone may modify the activity of dopaminergic neurons in the
CNS, especially in the nigrostriatal and mesolimbocortical system and the MPOA, that are
regarded as controlling different aspect of sexual behavior. Interestingly, a single case study
showed that a multiorgasmic male demonstrated a striking absence of orgam-induced PRL
secretion that paralleled an extremely short refractory period.

High PRL blood levels are suspected to be responsible for impotence and loss of libido
[29-30].

Oxitocin

Oxytocin (OT) is a mammalian hormone that also acts as a neurotransmitter in the brain.
OT is made in magnocellular neurosecretory cells of the supraoptic and paraventricular nuclei
of the hypothalamus and it is stored in the posterior lobe of the pituitary gland
(neurohypophysis). OT is also made by some neurons in the paraventricular nucleus that
project to other parts of the brain and to the spinal cord. Depending on the species, oxytocin-
expressing cells are located in other areas, including the amygdala and bed nucleus of the stria
terminalis. OT is best known for its roles in female reproduction: it is released in large
amounts after distension of the cervix and vagina during labor, and after stimulation of the
nipples facilitating birth and breastfeeding, respectively. Recent studies have begun to
investigate the role of oxytocin in various behaviors, including social recognition, pair
bonding, anxiety, trust, love, maternal behaviors and orgasm. At the level of sexual
physiology, OT has been identified as marker of orgasm in humans, with circulating levels
significantly increasing around the time of orgasm. OT seems to facilitate sperm transport by
increasing smooth muscle contractility in the reproductive tracts. Several animal studies
document that OT facilitates penile erection via descending projections from the
paraventricular nucleus to the lumbosacral spinal cord as well as decreasing ejaculation
latency [31].

Erection

Erection is a neurovascular event characterized by the tumescence of the cavernous
bodies that relies upon integration of neural and humoral mechanisms at various levels of the
nervous system. It requires the participation of autonomic and somatic nerves and the
integration of numerous spinal and supraspinal sites.
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Hemodynamic of Erection

The hemodynamic events that maintain penile flaccidity or elicit erection are determined
by the tone of penile smooth muscle of the arteries and the trabecular tissue. The contractile
activity of this particular muscle is regulated by the balance and interaction between relaxant
and contractile factors: hormones, neurotransmitters and endothelium-derived substance.
Detumescence of the penis is mediated by adrenergic nerve terminals whose neurotransmitter,
noradranaline, activates adrenergic receptors (in particular the alpha-1 higher expressed in the
trabecular muscle). Adrenergic stimulation causes vasoconstriction of the penile arteries and
contraction of the trabecular smooth muscle respectively resulting in the arterial inflow
reduction and in the collapse of lacunar spaces. Endothelin-1, a potent vasoconstrictor peptide
synthesized by the endothelium and, probably, by the trabecular muscle itself, is involved in
the regulation of contractility of the human cavernous tissue. Many other substances have
been found to regulate penis Detumescence so far: several constrictor prostanoids (PGH2,
PGF2a, TXA2) are produced by the cavernous tissue and simultaneously released with nitric
oxide to attenuate its dilator effect; angiotensin 11, maybe through the AT-1 subtype receptor,
evokes contraction of corpus cavernosum. Once the penile smooth muscle is activated,
various specific signaling mechanisms lead to an intracellular free calcium concentrations
increase with the activation of myosin that thereby could be directly activated via Rho-kinase.
Vasodilatation is the first event in the development of erection and it is the direct
consequence of the increase of blood flow and pressure into lacunar space (see fig 2). The
relaxation of the smooth muscle cells depends on endocrine (circulating substance), paracrine
(substances released from endothelium and neighboring nerves) and maybe autocrine
(substances synthesized by the smooth muscle) mechanisms.
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Figure 2 shows neurovascular structures of the penis with sinusoidal space engorgement during
erection.



Neuroanatomy and Physiology of Human Sexuality 17

Anywhere, the endothelium itself plays the pivotal role in the process of erection
regulating vascular physiology. Endothelium-dependent relaxation of the human corpus
cavernosum is mediated only by nitric oxide (NO) while penile arteries dilatation is due both
to NO and to endothelium-derived hyperpolarizing factor (EDHF), the latter acting through
the opening of the potassium channels. NO is a highly reactive free radical synthesized by the
NO synthase (NOS) that uses the amino acid L-arginine and molecular oxygen, in the
presence of tetrahydrobiopterin and nicotamide adenine dinucleoside phosphate hydrogen, to
produce NO and L-citrulline. There are three different isoforms of NOS: the two constitutive
ones, endothelial NOS (eNOS) and neural NOS (nNOS) are respectively present in the
autonomic nerves and in the endothelium of the penis while the inducible form (iNOS) is
expressed only after exposure to inflammatory mediators. Parasympathetic nerves which
release NO as cotransmitter with Ach, are known as nitrergic nerves. The release of NO could
be due to the activation of endothelium cells via postganglionic cholinergic nerves, or to the
action of circulating plasma substances such as oxygen or bradykinin or, more probably, to
the shear stress caused by the expansion of vascular and sinusoidal lumen occurring during
erection. Once produced, NO diffuses into the vascular smooth muscle cells adjacent to the
endothelium where it binds and activates guanylyl cyclase. This enzyme catalyzes the
dephosphorylation of GTP to cGMP, which serves as a second messenger for many important
cellular functions, particularly for signalling smooth muscle relaxation. The regulation of the
balance between these dilator and constrictor mechanisms is not fully understood involving a
complex interaction between nitrergic, cholinergic and noradrenergic neurotransmission.
Cholinergic activity in the human corpus cavernosum would have a modulatory role
facilitating erection, on the one hand reducing constrictor adrenergic tone and on the other
facilitating NO-mediated relaxation.

Moreover noradrenergic responses are under nitrergic control so that even the presence of
high noradrenaline concentrations fails to determine an effect when nitrergic
neurotransmission is operating [32,33].

Innervation of Penis

The penis receives innervation from sacral parasympathetic (pelvic), thoracolumbar
sympathetic (hypogastric and lumbar chain) and somatic (pudendal) nerves (see figure 3).
The major excitatory input to the penis is provided by the parasympathetic nervous system,
responsible for vasodilatation of the penile vasculature and erection. The preganglionic fibers,
originating from the sacral spinal cord (S2-S4), reach the pelvic plexus though the pelvic
nerve. The cavernous nerves, exiting the plexus, contain parasympathetic and sympathetic
fibers providing the vasodilator and vasoconstrictor input to penile smooth muscle and their
course is clinically relevant, as urethral as well as prostatic injury, bladder and rectal surgery
can disrupt this nerve and cause erectile dysfunction (ED). Sympathetic preganglionic nerve
fibers to the penis originate from neurons located in the 10™ thoracic to the 2™ lumbar spinal
cord segments. These fibers, after synaptic connections in the sympathetic paravertebral chain
ganglia, reach the mesenteric and hypogastric plexus; the resulting hypogastric nerve reaches
the pelvic plexus so that the sympathetic outflow to the urogenital area is provided via the
pelvic, cavernous and pudendal nerves. Sympathetic nervous system seems to play a pivotal
role in the detumescence of the penis. Beyond the autonomic innervations, the penis receives
somatic afferents from the dorsal nerve of the penis (DPN), the sensory branch of the
pudendal nerve. The sensory innervation of the glans penis is unique as nearly 90% of



18 Rocco Salvatore Calabrd and Placido Bramanti

afferent terminals are free nerve endings. Afferent input from penile skin, prepuce and glans
conveyed by the DNP initiates and maintains reflexogenic erections.

Other afferent fibers, originating in the penile tissue or the urethra, are activated during
the filling of the penis with blood or of the proximal urethra with secretion of the sex glands
and may elicit and enhance reflexive erection.
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Figure 3 shows parasympathetic and sympathetic innervation of the penis.

Spinal Control

The spinal cord contains the autonomic and somatic nuclei of efferent pathways to the
penis and perineal striated muscles. In turn, it receives afferent information both through the
somatic and visceral fibers originating from the penis and perigenital area and through the
descending projections from several nuclei of the brainstem and hypothalamus. For this
reason, spinal cord can be considered the integrative and coordination centre of both reflexive
and psychogenic erections. The sacral spinal cord centers are essential for penile erection.
Tactile stimulation of the penis or supraspinal stimuli received and originating within the
brain can elicit an erection but excitatory and inhibitory mechanisms within the spinal cord
integrate these neural inputs so to ensure coordination of sexual reflexes and inhibition of
adjacent organ function during sexual activity.

Preganglionic parasympathetic neurons are located in the immediolateral cell column of
the sacral spinal cord and contain acetylcholine, NO, VIP, and possibly calcitonin gene
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related peptide (CGRP). At this level, in the sacral ventral horn, Onuf’s nucleus (S2-S4) is
responsible for the somatic innervations of the bulbospongiosus and ischiocavernosus
muscles. In contrast to the single spinal origin of the sacral parasympathetic outflow,
sympathetic efferent pathways to the abdominal and pelvic viscera and their vascularization
take their origin in two different areas of the thoracolumbar spinal cord (the intermediolateral
cell column and the dorsal grey commissure of the sole L1-L2 segment) whose hypothesized
different function is still unknown.

Sympathetic preganglionic neurons contain a variety of neuromediators colocalized with
the classical acetylcholine such as NO, enkephalin, CGRP, somatostatin, neurotensin and
substance P and are surrounded by fibers that contain several neuropeptides and glutamate.
Activation of sympathetic pathways elicits a clear antierectile effect in some animal species,
even if its role has not been so well identified as there are evidences that hypogastric nerves
may mediate erections when the sacral cord or pelvic nerve is destroyed. Whatever its context
(psychogenic, reflexive or nocturnal) normal erection results from both increased activity of
the parasympathetic and decreased activity of the sympathetic autonomic nervous system. A
lesion of sacral pathways eliminates the parasympathetic contribution sparing the sympathetic
innervation. Thus, a change in the activity of the sympathetic outflow, elicitated by
“proerectile” stimuli, allows blood to fill the penis and to generate erection, even if mostly
partial [22, 34-37].

Supraspinal Control
Erections occur in response to tactile, visual, imaginative and olfactory inputs and are

triggered by supraspinal centers. It is likely that reflexogenic and psychogenic stimuli act
synergistically via sacral parasympathetic route. The supraspinal events involved in erectile
function are poorly understood and almost based on animal models. Hypothalamic and limbic
pathways seem to play a pivotal role in erection with particular regard of MPOA that, beyond
erection modulation, coordinate autonomic events associated with sexual response such as
increasing in heart rate and cutaneous flushing. Many other supraspinal centers (i.e.
dorsomedial and ventromedial and paraventricular hypothalamic nuclei, Barrington’s nucleus
of the pons, medullary raphe, nPGi, locus ceruleus and periaqueductal gray) and their
connection with limbic and cortical areas are involved in erection.

In particular dorsomedial hypothalamic nucleus (DMN) projects to the mesencephalic
(fig 2) reticular formation though the central and dorsal gray matter and locus ceruleus. Both
DMN and ventromedial hypothalamic nucleus (VMN), descending through the forebrain
bundle, mammillary bodies, tegmental regions, substantia nigra and pontine nuclei, reach
finally, via the dorso-lateral funiculus of spinal cord, the lumbosacral autonomic centers
involved in penile erection. These roots also reach Onuf’s nucleus, the sole spinal somatic
motor nucleus to receive direct projections from hypothalamus. Interestingly, hypothalamic
nuclei receive information directly from genital regions [38-41].
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Ejaculation

Ejaculation is a complex and still poorly understood neurological mechanism, at both
spinal and cerebral levels as it is closely associated with orgasm which refers to the
ejaculation extragenital responses and the subjective pleasurable feelings.

Physiologically ejaculation is defined as the expulsion of seminal fluid from the urethral
meatus and consists of two phases: emission and expulsion.

Emission is characterized by the secretion from epithelial cells and the accessory sex
glands of seminal fluids, excreted and stored in the proximal urethra. Parasympathetic as well
as sympathetic responses are involved, even if emission is mostly considered a sympathetic
response. The parasympathetic nucleus (S2-S4) contains visceromotoneurons that control a
variety of pelvic organs, including the bladder, penis, urethra and prostate. Emission begins
with sensory stimulation of penile afferents (via dorsal nerve of the penis) that lead impulses
to the thoracolumbar sympathetic centers of emission (T10-L3). Autonomic sympathetic
efferents cause contraction of smooth muscle in the prostate, vas deferens and seminal fluid
as well as bladder neck contraction that reaches a pressure up to 500 cmH20 to prevent
retrograde flow of the semen into the bladder.

Expulsion is a mixed spinal circuit with parasympathetic afferents, a parasympathetic and
somatic spinal centre (Onuf’s nucleus) and somatic efferents. It is the result of rhythmic
contractions and relaxations of striated perineal muscles, primarily the bulbospongiosus
muscle. The onset of expulsion is probably triggered by visceral-sensory inputs, i.e. the
deposition of semen in the distal urethra.

Therefore, successful ejaculation depends on coordinated responses involving autonomic
(i.e. the synchronized activation of visceral accessory structures such as prostate, sexual
glands and tunica albuginea) and somatic (i.e. the rhythmic contraction of perineal and pelvic
striated muscles that encompass the participation of several reflexes such as the
bulbocarnosus, the abdominal-genital and the ano-cavernosal).

Ejaculation is mediated by a spinal control center, referred as a spinal pattern generator
(Carro-Juarez 2008), that coordinates sympathetic, parasympathetic and motor (somatic)
outflows integrating the latter with the inputs from the supraspinal sites in brainstem,
hypothalamus and preoptic area. Interestingly sensory information related to ejaculation is
processed in the spinal cord and brain, possibly contributing to the rewarding properties of
ejaculation.

A central pattern generator (CPG) is defined as a neural circuit that can produce self-
sustained patterns of repetitive rhythmic outputs to the muscles involved in the rhythmic
behavior, independently of the sensory input. The complexity of neural motor networks
correlates with the complexity of the movement generated by a given CPGs: most basic GPGs
coordinate protective reflexes such as swallowing or coughing while the maximum level of
complexity is found in those GPGs playing a role in different patterns of goal-directed
behaviors (i.e. attack, the search for water and sexual behavior), that are triggered in response
to stimulation of higher neural structures such as the hypothalamus or the periaqueductal gray
region.

It has been hypothesized that an integral part of the spinal generator for ejaculation is a
group of interneurones, located into the lumbosacral spinal cord, which convert sensory
signals into motor and autonomic outputs. Thus, a population of interneurons in the central
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gray of the lumbar segments L3-L4 that could play a pivotal role in the control of ejaculation
has been recently identified. This population consists of cells located in lamina X and VII
formally named lumbar spinothalamic cells (LST) as they contain galanin, neurokinin 1,
cholecystokinin and enkephalin and send projections to a nucleus located within the posterior
intralaminar thalamus, i.e. the parvocellular subfascicular thalamic nucleus. The location of
LST in the central gray overlaps with the location of pudendal nerve terminals so that it is
thought to be the primary relay of sensory information during summation of sexual activity.
In fact, the GPG for ejaculation can be activated by sensory and mechanical stimulation of all
those genital structures (penis, scrotal skin and urethra) involved in the stereotyped
ejaculatory motor pattern.

The modulatory systems-intrinsic and extrinsic-of CPGs are essential to its operation.
The 5HT released by the descending pathways from the brainstem exerts an inhibitory control
upon sexual reflexes, including ejaculation, even if 5-HT1A receptors activation facilitates
ejaculation. Dopamine facilitates sexual response as activation of D2-like receptors mediates
the expulsive phase of ejaculation. Noradrenergic and cholinergic pathways produce
facilitation of the ejaculatory pattern and, moreover, ejaculation seems to be enhanced by
oxytocin.

It’s clear that ejaculation is under CPG control that, in turn, is under descending
inhibitory and excitatory influence of supraspinal sites that form a heavily interconnected
network and act in concert to regulate sexual behavior. These sites include MPOA and PVN
exerting excitatory influence of the spinal ejaculation generator, and nPG1 with a powerful
inhibitory influence over the ejaculatory reflexes as the majority of neurons in the nPGi that
project to lumbosacral spinal cord are serotoninergic. The MPOA is a key site for male sexual
behavior in general, and dopamine in the MPOA appears to facilitate ejaculatory reflexes via
D2 receptors. The MPOA does not have direct connections with the lumbosacral spinal cord
and instead seems to act via indirect connections with the PVN, that contains the
neurotransmitter oxytocin, and with the nPGi.

Other important brain areas that may contribute to the central control of ejaculation
include the lateral hypothalamus, the medial amygdale, MEA and BNST.

In short, ejaculation is a spinal reflex controlled by the spinal ejaculation generator, itself
modulated by sensory input from the pelvis and descending input from the brainstem and the
hypothalamus. These supraspinal centers are in turn controlled by higher centers, referred as
cortico-limbic centers that correspond to the psychological control of ejaculation and are
notably responsible for switching on the state of sexual excitement [41-51].

Orgasm refers to the subjective experience of pleasure associated with those somatic
phenomena occurring during ejaculation such as the rhythmic contractions of the genital and
reproductive organs, cardiovascular and respiratory changes and the release of sexual tension
[15]. This subjective sensation could be the consequence of both sympathetic and
parasympathetic cerebral tension-release processes occurring together. It is important to
underline that ejaculation and orgasm can be dissociated in men as the possibility of
ejaculation without orgasm (anesthetic ejaculation) has been documented and orgasm can
occur without ejaculation (“nonsexual orgasm”).
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Conclusion

Despite the growing worldwide interest in human sexual behavior, our understanding of
this issue is still limited and mostly based on animal studies and few case report or small
scaled studies. The current evidences suggest that there is an interconnected neural network
where different brain regions and the related phases of sexual response are simultaneously
activated, producing the physical and psychological manifestations of human sexuality. In
particular the initial phase, i.e. sexual desire, is primarily mediated by subcortical structures,
i.e. hypothalamus, ansa lenticularis and pallidum and is regulated by the prefrontal lobe
cortex. The temporal lobes, specifically the amigdalae also, play an integral role in regulating
human sexual drive. Sexual excitement is mediated by subcortical structures, namely the
parietal and frontal lobes, which respectively control genital sensation and the motor aspects
of sexual response, sustaining sexual activity until progression to orgasm, for which the septal
region has been implicated.

More is known instead about the peripherical structures and neurotransmitters involved in
erection and ejaculation, whereas a complex interplay between the sympathetic and
parasympathetic autonomic nervous systems have been largely demonstrated.
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Abstract

From the past decades, there has been growing evidence for an important
psychological role in human sexual behavior. Evidence that the development of gender
identity, gender role and sexual orientation plays an essential role into the definition of
Self comes from many studies. There is also evidence that patient-perceived sexual
changes after neurological diseases play a key role in well-being. Social and psychosocial
factors, including cognitive and emotional resources, can engender different outcome in
the development and realization of sexual identity and behavior, especially when a
coherent body image is not experienced. The explication of sexuality is seen as an
important component of people's social ecology. The present chapter provides a
conceptual link between the goals of the psychosexual development and the
psychotherapy intervention when it is required. The authors argue that sexuality, as a
normative part of human development, culture, identity, and relationships, should be
approached from an asset-based perspective, rather than a deficit-based perspective. We
debate the complex and self-perceived aspects of sexuality in people's lives. We also
propose a framework that illustrates how aspects of sexuality are embedded within
contexts life, and describe how an opportune sexual psychological treatment program,
rooted in WHO guidelines, can help people to improve their well-being.

Introduction

The present chapter represents a brief picture of the importance of psychological aspects
in human sexuality, namely a wide range of behavioral processes including physiological,
cultural, and psychological aspects of sex. Human sexuality is often defined as the quality or
state of sexual being that relates to an individual’s need for caring, closeness, and affection.
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Sexual function is a legitimate aspect of medicine, defined by the World Health Organization
(WHO) declaration of sexual rights: “Sexual rights...include the right of all individuals...to
(achieve) the highest attainable standard of sexual health...and to pursue a satisfying, safe and
pleasurable sexual life.” Sexuality is an essential part of human development, and it is not
limited to sexual intercourse, but covers a wide range of behaviors, personal expression and
communication (Savin-Williams and Diamond, 2004). Beyond the physical experience of a
changing body, sexuality and gender identity and their expression affect people's
intrapersonal, relational, and societal interactions. There are numerous psychological factors
which influence sexuality. Evolutionary psychology emphasizes that universal mental
adaptations will sometimes be sex specific in design because males and females, consistently
throughout human evolutionary history, faced sex-specific adaptive problems in the domain
of sexual matters (Symons, 1995). For the purposes of this book we will focus particularly on
the psychological aspects of human sexuality which are involved in neurological diseases. To
introduce the topic it is important to remember that sexual behavior is highly affected by
social norms and the culture which surrounds us. For example mass media play a large role in
establishing and molding the norms that society chooses. The factors emphasized by these
societal norms can have tremendous impact on the psychology of people. Men may
experience depression, anxiety, lack of sex drive, and loss of confidence as a result of their
inability to meet society’s expectations.

In addition, it is important to underline the possible embarrassment, and the uneasiness
that people often feel whenever there is a discussion about sex. This difficulty could be due to
the inability to express in words this particular knowledge as it is rooted in our emotions and
body.

The discomfort and the embarrassment could increase in situations where the speakers
have a handicap in expressing themselves, as it could be difficult to imagine what sensations
are included in the speaker’s idea of sexuality (Veglia, 2000).

1. Gender Identity, Gender Role and Sexual
Orientation

The human psychosexuality could be understood and determined by the explanation of
three variables: gender identity, gender role and sexual orientation (Zucker and Bradley,
1995). The gender role, a term introduced by Money (1975), refers to what a person says and
does to indicate to himself and others the degree of his femininity, masculinity or
ambivalence, including sexual response and excitement. Hence, the gender role is sort of an
external expression of gender identity, in other words the way a person displays himself
reflects directly or indirectly the behaviors that are suggested by his society and culture at that
current moment (Gagnon and Simon, 1973). Masculine and feminine stereotypes represent
the general consent regarding the assigned roles to men and women, to sons and daughters
and these constitute the matrix which shapes our personal scheme of masculinity and
femininity (Money, 1994). Therefore the stereotype, from which we obtain consent for our
gender identity, must be rigid enough to give us certainty, but at the same time must be
sufficiently flexible so that whenever it changes it is not traumatic for us. This is perfectly
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applicable in a society like ours, in which we are seeing profound changes of what it means to
be a man or a woman (Déttore, 2005).

We commonly refer to gender role when considering behaviors, attitudes and personal
traits that a society, in a specific culture and historical moment, indicates as masculine or
feminine and as more fitting to the masculine or feminine role (Huston, 1983). Therefore,
every society can define arbitrarily its own gender roles.

Since the 1970s gender identity — a term distinct from gender role — indicates the sense of
Self, the unity and the persistency of masculine, feminine or ambivalent individuality. Using
Money’s (1975) words, it is the personal experience of the gender role, indicating the sense of
Self as male or female. Indeed, the gender identity creation process occurs when the four
stages from conception to language learning are completed. The first stage refers to the
fecundation, in which the sperm holding X or Y genome results in a male or female
chromosome.

The second stage is around the end of the sixth week when, if the fetus is a holder of Y
genome, the gonads become testicles. If the process continues in a feminine way, the
Mullerian structure will develop into the uterus, the Fallopian tubes and the vagina. With the
development of the testicles, the production of androgenic hormones, responsible for the
development of the Wolffian duct and the regression of the Mullerian duct starts. If the fetus
holds female chromosomes, the third stage will start; in this phase the absolute absence of
androgenic hormones is essential. Once birth occurs, the three stages are completed. The
fourth and last stage is the psychological one and it is essential for the gender identity; this
stage will end all almost around three years. Whilst learning the language, the child will
conclusively structure his gender identity by defining himself as male or female. It is
necessary for a person to develop inner models of belonging to a sex rather than another.
These models are learned from infanthood by observing others’ behavior, from the education
received and from experiences (Simonelli, 1996). The third pole which determines the human
psychosexuality is sexual orientation that is the response modality of the person to various
sexual stimuli. Sexual orientation usually manifests through intense attraction and emotional
elation towards another person or thing. If the subject feels attraction for a person of the
opposite sex, then it has a heterosexual orientation; if it is attracted to people belonging to the
same sex, then it has homosexual orientation; if there is an attraction for people from both
sexes, the person is said to be bisexual. Moreover, if the subject obtains sexual excitement
from objects, people belonging to prepubescent age, inflicting and/or receiving pain, or in
other similar situations, the orientation is called paraphilic. It is important to specify that a
homosexual person, as Déttore (2005) suggested, is not characterized by any particular
condition of gender identity.

Homosexual men, as well as homosexual women, are happy to be men/women and they
feel like men/women; they do not consider or have the need to show behaviors belonging to
the other sex.

According to a classical division suggested by others, such as Bancroft (1989), the sexual
development could be subdivided into eight levels of expression and definition of gender and
sex: sexual chromosomes; presence of the feminine or masculine gonads; hormonal
component; internal reproductive structures; sexual external organs and secondary features;
assigned gender at birth; gender identity and sexual differentiation of the brain.

The first seven levels follow one after the other; the eighth develops in parallel with the
others starting from the third level. As widely documented (2005), gender identity could be
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considered as the result of the action of all the previous levels, demonstrating a clear example
of the collaboration between nature and culture. Perceiving and interpreting the external
stimuli the subject will elaborate his/her own peculiar gender identity which they will express
externally in the gender role. Almost all men feel that they are men and their behavior is in
accordance with the masculine role: society perceives them as men and they are attracted to
partners belonging to the opposite sex. The same thing is applicable to the majority of
women. However, gender role, identity role and sexual orientation are not always in
agreement.

In this last example, we have various combinations among these components, which
should be considered a continuum and not static, as specified in the following classification:

person with gender identity congruent to his own chromosomal and phenotypical sex
and with hetero/homo/bisexual or paraphilic orientation;

person with identity not congruent with his chromosomal sex but congruent with his
own phenotypical and hetero/homo/bisexual or paraphilic orientation, as in the
syndrome of insensitivity to androgens or in the androgenital syndrome;

person with gender identity congruent with his own chromosomal sex but not
congruent with his own phenotypical sex and with hetero/homo/bisexual or
paraphilic orientation, as in the Turner or Kleinfelter syndrome;

e person with gender identity not congruent with his own chromosomal and
phenotypical sex and with hetero/homo/bisexual or paraphilic orientation, as in
subjects with gender identity disorder, transsexual or other trans-gender
manifestations.

These components constitute one part of the individual’s personality and therefore do not
label the whole person (2001). Through the famous Kinsey Scale, where the extremes are
more theoretical than real, Kinsey et al. suggested that sexual orientation should be evaluated
in a dichotomic way but in a continuum (Kinsey, Pomeroy and Martin, 1948). In this sense,
with regards to homosexuals, we should also discuss about those individuals who are on the
borderline of heterosexuality and vice versa. Many authors, and among them Brancroft (1972)
identified countless mistakes in Kinsey classification, first of all the fact that it does not take
into consideration the identity and gender role concepts and the feedback the subject gets
from the relationships it has with the external environment. Doorn et al. (1994)
conceptualized this within a cognitive model; an evolution model related to the gender
identity concept would be understandably more effective whether conceived within a Self
system. Based on these researches (Doorn et al., 1994) the coexistence of two gender identity
subsystems, masculine and feminine, has been underlined. The expression of a person’s
gender identity depends on the strength or dominance of one of the two subsystems or from
the intensity, the frequency and the occasions on which one or the other is expressed, as
Deéttore (2005) suggests.

As previously quoted (Déttore and Fuligni, 1999; Déttore, 2001), the concept of gender
identity could be considered a partial aggregate, a subsystem, in terms of Self system
organization. The Self system organization is constituted by a variable number of Self
versions related to various components of the sexual characterization (orientation, sexual
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preferences, information processing, tastes, habits, social rules, etc.). The person’s gender
identity is derived from this multiplicity of elements (Déttore, 2005).

2. Cognition, Emotions and Sexual Behaviour

The following paragraph will better explain the possible hypotheses of intervention. A
typical feature of psychosexual analysis of the human being has been consolidated in the last
twenty years, i.e. the integration of different psychotherapeutic models, from psychodynamic
to humanistic- experiential and from behavioral to psycho-bodily. Notwithstanding, for a
more summarized and narrow research, the present paragraph will undertake some of the
most psychological aspects linked to human sexuality from a cognitive-behavioral point of
view. As confirmed by recent researches in evidence-based psychotherapy, many authors
have undertaken the psychological analysis of human sexuality from a cognitive-behavioral
stance (Kendall and Hollon, 1979; Epstein, Schlesinger and Dryden, 1988; Déttore and
Fuligni, 1999; Déttore, 2005).

From this perspective, the action of a subject is considered the response to a cognitive
and behavioral stimulus. We can find the origin of these stimuli respectively as in the
imaginary, in proprioception — that could derive from autoperception of one’s own
physiological processes — as in the environment in which the individual is immersed.
Subsequently, the responses delivered could be tracked in the electrocortical activation
(cognitive response), in the activation of limbic and neurovegetative systems (emotional
response) and in motor activation of skeleton muscles (behavioral response). The interaction
of these three components, inserted inside a feedback system, triggered and regulated by
innate biological mechanisms and attitudes, expectations and learned values, determines the
response acted by the individual.

Observing the human sexuality from this perspective, it appears that the human being,
originating from an innate organic base, emits his behavior through diverse processes of
learning, distinguishable in three distinctive categories of classical conditioning, instrumental
conditioning and shaping (Dodson, 2002; Dettore, 2005). These ways of learning and their
subsequent behavioral modifications, partially depend on the evaluation carried out by the
individual with regards to whether it could do a particularly successful action. An important
psychological construction that has a central role in this conceptual scheme is self- efficacy
(Bandura, 1969, 1977a, 1977b, 1977), considered fundamental for an adequate functioning
and the acquisition of the sense of competency.

As illustrated by Dodson (2002) and according to Bandura (1997) the efficacy
expectancies are composed of information derived from four primary sources: performance
abilities, vicarious experience, verbal belief and the individual’s psycho-emotional condition
at the moment of the behavior. The direct experience of the behavior and the situation
represents one of the main information sources in which the efficacy expectation could be
based on. Then, the obtained successes, with the causality attributions (internal or external,
stable or non-stable), could raise the efficacy expectations whereas the failures could lower
them down.

Beside the variables already examined, it is essential to underline the importance exerted
by social comparison, physiological arousal perception and emotional states. This
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physiological activation could interfere with the performance and with the threshold
vulnerability generating an influence on the efficacy judgment. Every time an individual is
going to start a functional behavior (Salovey and Birnbaum, 1989), including sexual behavior,
a positive feeling could increase efficacy judgment, as well as a negative feeling could
compromise such judgment (Dodson, 2002).

A person with self-efficacy dysfunction could be afraid of starting something new for
fear of failure, hence exasperating his low self-esteem. It has been well illustrated (Déttore,
2005) that the development of both gender and role identity is fundamental; these two
aforementioned aspects of the human psychosexuality are linked to the establishment of
sexual orientation. Another psychological resource connected to the cognitive sphere, that has
a role in many expressions of human sexuality, can be identified in the problem-solving
ability, particularly every time a person tries to identify and discover the effective and
adaptive solutions to apply to specific problems. The problem-solving ability is considered a
conscious and rational activity, which identifies the research process solution towards
achieving an objective (Goldfried and Sobocinski, 1975), as sexual intercourse. Moreover, in
connection with these abilities, Rotter (1966) has introduced the term ‘locus of control’ to
distinguish among people who think they can manage their own destiny (internal locus of
control) and the people who consider their own destiny determined by external factors
(Strickland, 1988). Many studies have demonstrated that the internal attribution of causality
predisposes to face a wide range of problematic situations, and, therefore, the locus of control
is important in human sexuality. As we have seen so far, from a psychological point of view,
there are numerous aspects that play a role in sexuality. Some authors refer to the way people
see themselves, that subsequently depends largely on their behaviors and actions. Indeed,
Bem (1974) has developed the “autoperception theory”, which is very important in everyday
life as well as in the sexual sphere. Following these studies, Moghaddam (2002) have
underlined that when a person has confused signals or difficulty in interpreting his internal
being, what he feels and thinks is explained by observing his behavior. Rhodewalt and
Agustsdottir (1986) conducted a self-esteem study: participants of a group were persuaded to
speak about themselves in a laudatory way, whilst participants of another group were asked to
use a more modest language to describe themselves. The first group, after the self-esteem
evaluation was completed, obtained higher values, indicating to the researchers the influence
that positive language could have on Ego reinforcement.

In order for this effect to be produced, the person should be uncertain about this particular
aspect of the Self, and has to believe that the behavior is not forced by the situation (Fazio,
1987).

It is commonly suggested by many researchers that the cognitive evaluation aspects
(appraisal) are connected to emotions (Frijda and Zammuner, 1992; Smith, Griner, Kirby and
Scott, 1996). In particular, they argue that diverse emotions are connected to different
evaluation profiles. It is clear to the reader that emotions may influence both the sexual
response — for example a higher activation could disorganize the physiological systems — and
the affective response. According to many researchers, mainly the evolutionary theories
supporters (Ekman, 1992), emotions might be innate and relatively few, i.e. from six to ten,
and might constitute a distinct entity at an expressive, physiological, motivational and
experience level. However, according to constructivist theories, emotions may not have a
biological origin, rather a cultural one, depending substantially on the language and values
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structure of society. In Armond-Jones’s opinion (1986), emotions would be infinite or vary
according to cultures.

3. Psycho-Sexual Approach Intervention

Nowadays many authors think that clinical intervention should respect the psychosomatic
and somatic/psychological setting (Simonelli et al., 2010).

When we talk about sexual dysfunctions, we have to take into consideration the possible
etiological factors i.e. biological, chemical, physical, psychological and cultural ones, not
only in their peculiarity, but in their reciprocal interactions (Simonelli, 2002). Within this
conceptualization, the somatic/psychological component enlarged the previous background,
suggesting the clinician should bear in mind all the psychological repercussions that could be
associated with sexual symptoms with an organic etiology (Borras-Valls and Gonzales-
Correales, 2004). For example, we can consider the case of a man who suffers from erectile
dysfunction caused by a serious vascular problem. In this specific condition we should not be
surprised if he experiences inadequacy, anxiety, dysthymia and more importantly, frustrated
feelings relating to his masculine sexual identity.

As suggested by Simonelli (2002), it is necessary for the clinician to take into account
both the mind and the body of the individual during the evaluation process, considering the
relationship between these two elements, evaluating if the subject is single or in a stable
relationship, and contextualizing it all within his particular socio-cultural context. These
requirements enable integration within a unique intervention approach of diverse theories and
clinical instruments — from sexual counseling to cognitive behavioral psychotherapy,
psychodynamic and relational systemic, and from psycho body relaxation to
pharmacotherapy, just to mention a few — in order to single out effective levels of intervention
suitable to the person’s needs (Rossi, Michetti and Simonelli, 1998; Ramsay, 2001). With
regard to a patient who reports sexual symptoms, the use of the aforementioned approach is
outlined as a response, not intended as a technique but “as order of problems asked from
users” (Carli, 1998), flexible, effective and complete towards a question sometimes confused
that intermingles biological, psychological and relational approaches (Cociglio, 2002). This
integrated intervention is mainly used as a therapy for couples, although it is also feasible on
singles. In the integrated sexual approach there are four levels of integration to consider: the
integration within the therapist’s mind, the integration among instruments, integration among
models and practitioners.

Integrated models predict the creation of a type of setting in which it is possible to
introduce elements belonging to different subjects and to perform within a team composed of
diverse professional figures, who are able to speak the same language (Cociglio, 1998). This
model of multidisciplinary integration implies that the practitioner and the psychologist take
part in the diagnostic process of the patient from the beginning, by evaluating simultaneously
the mental and somatic aspects (Stief and Hartmann, 2003). In the last years the sexual
interventions are influenced by the change that sexology has undergone after the discovery of
medicine in the treatment of erectile dysfunction.
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Such a component allowed the creation of a close relationship between the medical and
the psychological interventions, underling more markedly the necessity of a multidisciplinary
approach to the care and treatment of these disorders, therefore making team work essential.

From the analysis of the contemporary literature and thanks to the experience developed
at the Italian Institute of Scientific Sexology (Rome), the authors of the present chapter put
forward the following therapeutic steps.

In the first step in this process, for which we would allocate about four meetings, lots of
importance is given to the investigation of the specific nature of the problem the couple or the
single person is experiencing. At this phase, if the case problem involves a couple, it would
be very useful to meet both partners at the same time; rather than meet them as individuals. In
order to have a good diagnosis of the sexual dysfunction it would be essential that the psycho-
sexologist investigate the accompanying sexual responses as subjective feelings, and also
obtain as much information on the sexual history, the relation, the psychic and the emotional
well-being of everyone. At the same time the sex consultant, through objective exams, will
explore the biological aspects of the problem and the general health of the patient. The
examination of the motivations to a possible therapeutic process and the expectations
knowledge could enlighten the sexual education received as well as the attitudes and the
opinions regarding sex and sexuality of the individuals that will undertake the journey.

The restitution to the patient —usually given at the conclusion of every single interview as
at the end of this first phase — will be necessary in order to convey to the individual the
feeling of being understood and also to add further information and elements that could be
useful to the practitioner. The usage of psychometric instruments will be useful in this
diagnostic process, beyond the interview. In fact, an accurate diagnosis will give the
opportunity to create a more suitable therapeutic proposal — which would be formulated in a
particular session — or refer the patient to another therapeutic practitioner.

At this moment — to conclude the assessment phase previously described — if an emphatic and
trustful climate has been established, the patient will be able to choose among the team’s
suggestions. As previously mentioned, one of the proposals could also be a pharmacological
treatment; however the clinician should not fail to pay attention to the psychological and relational
aspects too.

In some cases, after the assessment phase, we recommend the patients should undertake
sexual counseling for a brief period — in line with WHO and the World Association of
Sexology - : this is intended as a support intervention with the aim of developing awareness,
based on the patients’ resources, in order to improve their quality of life (Simonelli, 2002). In
other situations, psychotherapy sessions could be advised, generally characterized by sexual
tasks: that is a sort of protocol or prescription of sexual activities, in order to get and reduce
anxiety; the single patient or the couple will undertake these tasks at home and then they will
discuss it during the following session.

Many aspects of the psycho-relation could have a role in this phase; different moods of
the sexual symptoms within the couple, point of strength and weakness, the expression of
one’s own sexuality and psychological and physical intimacy, just to mention a few. The
work on the cognitive, emotional and relational aspects of the proposed therapeutic process
requires an effort and a continuous attention by the clinicians, considering that a fixed
protocol with an established intervention sequences does not exist. The mentioned flexibility
constitutes certainly a strong point in the psycho-sexual intervention, as it gives the clinician
the possibility of adapting time to time diverse techniques suitable to the patient’s needs.
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4. Sex Counseling in Neurological Diseases

Sexuality is one of the most complex aspects of human life. Sexual expression is
dependent on functioning anatomical and physiological systems, which are influenced by
cognitive and emotional processes. Other than in masturbation and fantasy, sexual expression
occurs within the context of a dyadic relationship. To assess and treat problems in this area
requires knowledge of those factors influencing both the dynamics of the relationship and the
physical and psychological aspects of sexual functioning.

Neurological disease and trauma have long been recognized as causing sexual
dysfunction.

Nevertheless, practising neurologists have not traditionally paid much attention to sexual
dysfunction in their patients, partly because therapeutic possibilities were scant. With
emerging awareness of the primary importance of quality of life as the most important
indicator of good patient management, and with the advent of more effective treatment of
sexual dysfunction ignoring this very important dimension of life is no longer acceptable.
From the sexological point of view, the case history should define the patient’s sexual
expectations, needs and behavior, and should identify sexual problems as well as
misconceptions. Psychological factors are frequently involved, either as an emotional reaction
to sexual dysfunction or as a consequence of a socially or physically disabling disease.
Dependence and lack of acceptance of the sexual disorder by the patient or the partner, self-
perceived unattractiveness and reduced self-esteem also play a relevant role. It is also
important to interview the partner (if the patient has one) and to evaluate the quality of the
marital/partner relationship.

To summarize, it is important to clarify the nature and the characteristics of sexual
dysfunction, to discover any underlying (and possibly treatable) organic cause and to
document the existence of primary or secondary psychological factors.
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Abstract

The recent identification of the elements of sexual response and the understanding of
their functioning have given a support in investigating patients with sexual disorders.
Indeed, the different psychological, vascular and local genital changes have to take into
account while exploring every single sexual function. Then, Walsh’s classification of
sexual cycle into 5 specific sequences (i.e. libido, erection, ejaculation, orgasm, and
detumescence) is useful in clinical practice to better assess the specific sexual impairment
of complained patients. Around 2005 and 2006 the American urological Association and
the European Association of Urology have drawn the guidelines for the management of
erectile dysfunction. Specific guidelines to explore sexuality in neurologic patients are
lacking with the exception of those built in 2001 by the European Federation of
Neurological Society. In our opinion, a complete investigation on sexual problems in
neurological patient could improve quality of life in these patients, especially when
young. A complete evaluation of sexual function should include an accurate anamnesis
with a proper neurological and physical examination, followed by a specific instrumental
investigation exploring the vascular, hormonal, neurological and urogenital components
of sexual response. Herein, we promote a specific flow-chart with a differentiation into
three different analysis-levels.

Introduction
Significant advances in understanding the physiology and pathophysiology of male

sexual function have been attained during the last decades. In the field of physiology, the
nature and elements of the normal sexual response have been delineated, and functional
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activities of all penile structures have been clarified. The exact role of the various components
of the neural system has also become more fully understood. In the field of pathophysiology,
estimations of the specific contribution of psychogenic and organic factors to the genesis of
the various forms of male sexual dysfunction have approached reality. In the field of physical
and laboratory evaluation, many new psychometric, hormonal, vascular, and neurological
investigative procedures have been attempted. As a result, sound techniques for accurate
prediction of functional and structural changes are now emerging [1].

In the previous chapters, the anatomo-physiology of male sexual function has been
highlighted, and the psychological control of the human sexuality has been mentioned. The
aim of this chapter is to pay attention to the clinical presentation of male sexual dysfunctions
and the instrumental evaluations that are useful to diagnose them.

Anatomo-Physiology
of Male Sexual Function

The penis is composed of two functional compartments: the paired corpora cavernosa and
the corpus spongiosum. Interspersed within this parenchyma, there is a complex network of
endothelial cell-lined sinuses (also called lacunae) and helicine arteries. These arteries and the
lacunae supply a correct blood flow throughout corpora cavernosa and corpus spongiosum
that are useful to the erection [2].

The penis is innerved by somatic and autonomic nerve fibers. The somatic innervation
provides the sensory fiber for the penis. The autonomic innervation is both sympathetic and
parasympathetic. The sympathetic innervation of the penis mediates the detumescence after
the orgasmic relief, and, in the absence of sexual arousal, it maintains the penis in flaccid
state. The parasympathetic pathway originates in the intermedio-Ilateral aspect of the sacral
cords (S2-S4) travelling in the pelvic nerve to supply a vasodilating innervation to the
corporeal bodies. The sacral parasympathetic neurons are influenced by a cortical-sacral
efferent pathway [3].

Sexual stimulation of the human male results in a series of psychological, neuronal,
vascular and local genital changes. In the previous years many classifications for these
changes have been described. In 1987, Walsh focused the classification on the functional
activities during the sexual cycle. Thus, the normal male sexual response cycle can be
functionally divided into five interrelated events that occur in a defined sequence:

Libido or sexual desire, the biological need for sexual activity, frequently expressed
as sex-seeking behavior.
Erection, the ultimate response to multiple psychogenic and sensory stimuli from
imaginative, visual, auditory, olfactory, gustatory, tactile, and genital reflexogenic
sources, which effects several neurological and vascular cascades that lead to penile
tumescence and rigidity sufficient for vaginal penetration.
Ejaculation, the result of a spinal cord reflex arc controlled by autonomic innervation
of the genital organs; this phase is strictly related with the previous one.

« Orgasm, a sensory cortical perception of pleasure determined by both physiological
and psychological elements during sexual intercourse.
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o Detumescence, the last phase in which the penis returns to the flaccid state with a
blood flow rate similar to the pretumescence level, and followed by a period of
inhibition to resumption of erection and ejaculatory function (depending on age,
physical state and psychological environment).

According to this classification, a preponderance of psychological control in the libido
phase can be noted, followed by a predominance of neurological control in the erection,
ejaculation and detumescence phases; only in the orgasmic phase there is a balance between
neuronal and psychological control. The erection phase is also mediated by a local control,
mainly due to the vasodilating effect of Nitric Oxide (NO). NO is synthesized from its
precursor, L-arginine, by the enzyme nitric oxide synthase (NOS). Both constitutive and
inducible NOS isoforms are produced in the endothelial cells of the cavernosal tissue [1, 4, 5].

Male Sexual Dysfunction

Identification of the sexual response components involved in sexual dysfunction can
significantly reduce the number of investigations required to identify the underlying
etiologies. However, the exact contribution of each etiological category to the genesis of a
given dysfunction may be difficult to establish, but the knowledge of its characterization is
essential for treatment planning. For these reason, physicians should consider the context in
which the sexual symptom develops, analyzing the partner’s relationship, behaviour and
diseases.

Male sexual dysfunctions could be classified into three classes: disorders of sexual
function, disorders of sexual orientation, and disorders of sexual behavior. The disorders of
sexual orientation and sexual behavior are believed to be entirely due to psychological
etiologies. Thus, for the assessment of these disorders it is possible to refer to the Diagnostic
and Statistical Manual of Mental Disorders — IV (DSM-IV) and to the International
Classification of Disease — 10 (ICD-10) [1,6,7].

In 1993 the National Institutes of Health Consensus Development Conference (8)
advocated that “erectile dysfunction” must be used instead of impotence to describe disorders
of male sexual function and defined the new terminology as the “inability to achieve an erect
penis as part of the overall multifaceted process of male sexual function”. However, the use
of the term “erectile dysfunction” to refer to all the aspects of male sexual function would be
inappropriate.

To better assess the clinical manifestation of every single male sexual dysfunctions, we
will analyze them according to Walsh’s classification [1].

Disorders of Desire

The disorder of desire is less frequent in male rather than female and usually increases
with age. Sexual desire or arousal consists of the mind’s processing of internal sexual stimuli
and external stimuli and their context. It is the first phase of the normal sexual response that
predisposes complex brain circuitries involving those cortical, limbic and paralimbic regions
known to be associated with cognition, emotion and motivation. These circuitries mediate the
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right sex-seeking behaviors and modulate the autonomic nervous system of lumbosacral
regulating erection and ejaculation phase. Therefore, many psychological, neurological and
local factors could determine an altered sexual desire [9].

Pathologically the disorders of desire can be distinguished into an increasing or a reduced
sexual desire, and in an altered sex-seeking behavior.

The most common disorder of desire is by far the Hypoactive Sexual Desire (HSD) also
called hyposexuality, that is defined as a persistently or recurrently deficient (or absent)
sexual fantasy and desire for sexual activity leading to marked distress or interpersonal
difficulty.

The diagnosis of primary desire loss in men can only be made after eliminating the
presence of factors known to affect the sexual function. Thus major psychiatric disorders,
chronic medical conditions, intake of pharmacological agents, or substance abuse have to be
excluded.

Disorders of sexual desire are mainly caused by psychogenic factors and androgen
deficiency. Psychogenic conditions leading to a desire deficiency state in men include
psychiatric illness such as depression or psychosis, preoccupation with life crisis or grief,
gender identity conflicts and aging-related psychological issues [1,10,11].

A particular form of psychogenic desire disorder is termed “excitement inhibition”. It is
commonly seen in patients who have sexual drive but cannot maintain excitement with
performance anxiety due to the fear of sexual failure and the vigilant preoccupation with
erection during lovemaking [12,13].

The other common form of HSD is due to a low blood androgens concentration. A
critical level of blood androgens is required for the maintenance of normal sexual desire, even
if it is still a controversial debate. Nevertheless, in hypogonadic state there is some evidence
of HSD, but the concentration of testosterone required for maintaining libido is lower than for
supporting spermatogenesis and growth and function of prostate and seminal vesicles [18].

Also patients with a CNS disease such as Epilepsy, Parkinsonism, Stroke and
Adrenoleukodystrophy may have a diminished sexual arousal. The pathogenesis of loss of
desire in these neurological disorders appears to be multifactorial in origin and includes
disease-related hormone abnormalities, physical restrictions and reduced well-being [14-17].

Finally, several pharmacological agents (mainly antihypertensive and psychiatric
medications) or substances of abuse could potentially induce hyposexuality through different
mechanisms of action which will be better explained elsewhere [1,19,20].

Hypersexuality, also called compulsive sexual behavior, is characterized by inappropriate
or excessive sexual cognition or behavior that lead to subjective distress or impaired
functioning in one or more important life domains. Psychiatric illnesses are considered to be
the most frequent cause of abnormal sexual behavior, but many neurological disorders can
interfere with a right sexual behavior especially the degenerative ones such as Parkinson,
Alzheimer diseases [1].

Erectile Dysfunction

The National Institutes of Health (NIH) Consensus Development Conference on
Impotence defined ED as “the inability to achieve or maintain an erection sufficient for
satisfactory sexual performance” [21].
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Erectile function is a haemodynamic phenomenon depending on the integrity of
neurological, vascular, endocrinological, tissutal (corpora cavernosa), psychological and
relational factors; changes in any one of these components may lead to ED. Clinically ED
appears as a difficulty to have or keep a proper erection and tumescence of the penis.
Evaluation and characterization of all factors underlying ED is essential for a correct
diagnosis and a good therapeutic approach [22,23].

ED and its comorbid conditions share common vascular risk factors such as endothelial
dysfunction, atherosclerosis and metabolic and hormonal abnormalities. Although cross-
sectional studies have shown a clear age-dependent association between ED, diabetes
mellitus, hypertension, metabolic syndrome, and cardiovascular disease, longitudinal
evidences have recently emphasized that ED could be an early marker of these conditions.
Hence, ED can be considered the starting point for the evaluation and prevention of these
significant severe diseases hitherto unknown by the patient [19,24-29].

Although aging is associated with different morbidities which could interfere with
endothelial function, it has been demonstrated that age is an independent risk factor for ED
[30,31]. Nicolosi showed a significant association between ED and age in a healthy male
population free from comorbidities, such as cardiovascular and prostate disease, diabetes, and
depression [32]. Schiavi and Rehman hypothesized that the threshold for the biological action
of testosterone might be higher in elderly men compared to young men [33]. This hypothesis
was confirmed by Isidori and Gray that showed how in elderly men libido and erectile
function responded only to higher levels of circulating testosterone than in younger men [34,
35].

Circulating levels of testosterone are necessary to maintain the integrity of the anatomical
structures of the penile erectile tissue. Furthermore, beyond the well-known role of
testosterone in regulating NO formation, Morelli demonstrated, for the first time, that
testosterone also regulates the expression of PDE5 gene and enzyme activity in human corpus
cavernosum [36]. The main physiological action of testosterone is therefore to timely adjust
the erectile process as a function of sexual desire and to finalize erection with sex [37,38].

As we have mentioned previously, many severe and chronic diseases (i.e. diabetes
mellitus, metabolic syndrome and cardiovascular disease) are related to ED.

Among men with diabetes mellitus, the prevalence of ED is significantly correlated to the
duration of the disease, glycometabolic control and presence of comorbidities. Diabetes
Mellitus-related ED is thought to be multifactorial in aetiology and to include vascular
(microangiopathy) and neurological (polyneuropathy) factors [39-41]. A large clinical trial
has demonstrated that prevalent or incidental ED predicted the occurrence of cardiovascular
events over a follow-up period of 9 years. ED may represent the early clinical evidence of a
diffuse vascular damage in men with different vascular risk factors but no other evidence of
atherosclerosis. Therefore, incidental ED predicted subsequent acute coronary artery disease
to a degree equal or greater than any other vascular risk factors; especially in diabetes
mellitus, ED was the most efficient predictor of angiografically verified silent cardiovascular
disease. The pathogenesis of an early development of ED in subjects with many vascular risk
factors may reside in the impairment NO release from endothelial cells upon neuronal
activation of penile erection [24,42-44].

Moreover a very complex relationship between diabetes, metabolic syndrome,
cardiovascular diseases and ED can be found out. The most important aspect of this
hypothesis is the characteristic metabolic changes of the patients with central and abdominal
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obesity. Abdominal obesity can lead to endocrinological imbalances with an increase in
insulin, glucose and C-peptide levels, and a decrease in testosterone levels. A possible
mechanism that may account for this inverse relationship involves elevated serum leptin
levels in individuals with large fat reserves. Indeed, elevated leptin levels interfere with
luteinizing hormone (LH)/human chorionic gonadotrophin stimulated androgen production
ratio suppressing androgenic hormone formation. Decreased sex-hormone binding globulin,
increased aromatization of testosterone to estradiol in fat cell or cytokine-mediated inhibition
of testicular steroid production are other possible pathogenetic mechanisms to take into
account. Therefore, men with abdominal obesity are in a vicious cycle as testosterone
deficiency leads to reduced lipolysis, reduced metabolic rate, visceral fat deposition and
insulin resistance [45-47].

Other common causes of ED are prostate diseases, psychorelational factors and
neurological diseases.

The Multinational Survey of Aging Male clearly demonstrated that Lower Urinary Tract
Symptoms (LUTS) are an independent risk factor for sexual dysfunction in older men [48].
Indeed, an association linking a reduced maximal urinary flow rate, increased prostate volume
and ED severity has been reported. The pathophysiology of sexual dysfunction in men with
severe lower urinary tract diseases is not clearly understood. An increasing sympathetic and
adrenergic tone, as well as the reduced quality of life of patients with an increasing anxiety
and a loss of sexual interest could play an important role in the pathogenesis. Finally,
antiandrogen drugs and surgery used in the treatment of these urinary diseases could
determine ED [49,50].

The aetiology of ED is traditionally thought to be either organic or psychogenic, in a
dichotomized view which is, indeed, far from reality. When a sexual encounter results in
frustration and stress rather than gratification, it is possible to construct a vicious
psychoneuroendocryne cycle of distress and depression early developing in ED [23,26,51].

ED can be due to any lesion affecting the central and peripheral nervous system.
Peripheral ED can be secondary to the disruption of sensory nerves that bring local
information to the brain, or to the disruption of autonomic nerves which mediate arterial
dilatation and trabecular smooth muscle relaxation. Central origin of ED can occur in case of
lack of excitation as well as in case of an increasing inhibition of central autonomic pathways
[52]. The most important cause of ED is spinal cord injury, whereas the outcome depends on
the location of the lesion. In upper motor neuron lesions 95% of men are capable of
reflexogenic erection, while in lower motor neuron lesions only 25% of men can achieve
psychogenic erection. Moreover, more than 90% of patients with an incomplete lesion retain
erectile function. Injury to cavernosal nerve may also lead to ED since it is present in about
80% of the patients treated with surgery or beam radiation therapy for prostate cancer [53-
55].

Disorders of Ejaculation

Disorder of ejaculation is a common sexual dysfunction among young men. The
ejaculatory process is mediated by the autonomic nervous system and consists in two
different phases: emission and expulsion. During the emission phase, spermatozoa are ejected
into the posterior urethra and mixed with products secreted by accessory sexual glands, i.e.
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prostate and seminal vesicles. The process is mediated by sequential epithelial secretion and
smooth muscle cell contraction. The expulsion phase is characterized by the ejection of the
semen from the urethra through the glans meatus. This phase is determined by the rhythmic
contraction of pelvic floor muscle, such as bulbospongiosus and ischiocavernous muscle.
Beside this mechanism, the smooth muscle fibers of the bladder neck contract to prevent the
backward flow of the semen into the bladder. During this process, the external urinary
sphincter is relaxed. The organs involved in the ejaculation phases have a dense sympathetic
(noradrenergic) and parasympathetic (acetylcholinergic) innervation mainly derived from the
pelvic plexus and dorso-lumbar spinal cord centers. Furthermore the spinal cord generator of
gjaculation is under the inhibitory and excitatory influences of supraspinal sites, i.e. nucleus
paragigantocellularis, paraventricular nucleus of hypothalamus and the medial preoptic area.

The most common cause of ejaculation disorder is considered by far a psychogenic factor
that can modulate the length of duration. There exists a spectrum of these disorders ranging
from mild premature to severely delayed or absent ejaculation. Normally, the right ability to
control ejaculation is acquired by about age 17 or 18. In this spectrum of diseases, the most
reported dysfunction is Premature Ejaculation (PrE).

The DSM-1V defines the diagnostic criteria for PrE as follows:

A. Persistent or recurrent ejaculation with minimum sexual stimulation that occurs
before, upon, or shortly after vaginal penetration and before the person wishes it;

B. Marked distress or interpersonal difficulty;

C. Condition does not arise as a direct effect of substance abuse, i.e. opiate withdrawal.

PrE is the most frequent reported problem in young adult male [56,57]. The causes of PrE
can be divided into psychorelational, neurobiological, urological, hormonal and androgenical.
Among the most common psychorelational factors there are anxiety, adverse familial and
partner relationship, religious beliefs and false convictions about sexuality. Beside this theory,
many studies have shown a neurobiological phenomenon due to chronic central
serotoninergic hypoactivity. Serotonin pathways seem to act a primary role at several levels in
the neuraxis. According to the principle findings of several experimental and clinical models,
the overall effect of serotonin on ejaculation is inhibitory.

Local aetiologies of PrE include short frenulum, prostatic inflammation, and a penile
hypersensitivity and reflex hyperecitability, although many authors have not shown a
correlation between the penile sensitivity and the ejaculation latency time. Sometimes PrE
shares a vicious cycle with ED, in which a man trying to control his ejaculation instinctively
reduces his levels of excitation. Recently, hyperthyroidism has been shown to be a possible
predisposing factor to PrE. The relationship between thyroid hormone and ejaculatory
dysfunction is currently unknown.

Diagnosis of PrE is straightforward, simply based on patient self-report, clinical history,
sexual history and examination findings. The main objective is to quantify the length of time
between penetration and ejaculation. A multidimensional assessment of patients affected by
PrE, including psychosocial involvement, is also needed. One of the most widely-used
questionnaires is the Premature Ejaculation Diagnostic Tools.

Retrograde Ejaculation is defined as the backward flows of the semen into the bladder.
All the components of the ejaculatory reflex are present, except for bladder neck closure. The
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patient might notice cloudy postorgasmic urine for the presence of the semen. The most
common cause is the surgical disruption of the genital autonomic nerve supply after
prostatectomy. Because seminal emission and bladder neck closure are both controlled by
alpha-adrenergic neurons, all the medical conditions (e.g. spinal cord injury) and specific
drugs (e.g. antihypertensives, neuroleptics and antidepressants) altering adrenergic pathways
might cause the retrograde ejaculation. Diagnosis could be made by taking an accurate history
of previous surgical procedures and drugs consumption. Then, retrograde ejaculation can be
confirmed by demonstrating sperm presence in the post-coital urine [58,59].

Painful Ejaculation (PE) is commonly reported as a persistent and a recurrent pain in the
genital organs during ejaculation or immediately afterward. The most common cause of PE is
a psychogenic factor, although in some cases it is possible to point out an organic aetiology.
In a few cases, it has been reported as a side effect of tricyclic antidepressant drugs [1,60,61].

In his studies Barnas reported that 50 to 80% of normal subjects experienced pain for 1 to
5 minutes after orgasm [62,63]. The presence of pain starting after ejaculation and lasting
over 2 hours could lead to the diagnosis of PE. Pain varied from minor discomfort to
disabling pain, with possible avoidance of intercourses for months. When PE is due to a local
aetiology, the cause may vary depending on age, but it is often assessed as a symptom of the
LUTS, especially when a Chronic Pelvic Pain Syndrome exists. In young people PE is most
commonly due to an ejaculatory duct stone or a traumatic pudendal neuropathy caused by a
repetitive action (i.e. sitting, repetitive climbing, and flexion exercises of the hips). Many
authors have described the sites of the trauma: Robert et al [64] evidenced the compression
between sacrotuberous and sacrospinous ligaments, impingement at the falciform process of
the sacrotuberous ligament, or compression of the pudendal nerve as it traverses the pudendal
(Alcock) canal; Myers [65] described the role of the obturator internus muscle as a pelvic
thruster; Shafik [66] highlighted microanatomical structures that facilitates gliding of the
pudendal nerve between the layers of obturator fascia during hip flexion. In all
aforementioned conditions, pelvic movements during intercourse might be considered as the
pathophysiological cause of the pain. In the elderly PE is often referred in patients after
prostatectomy or beam radiation therapy for prostate cancer. In these subjects the
physiological bladder neck closure that occurs during orgasm translates into spasm of the
vescico-urethral anastomosis, or dystonia of the pelvic floor muscles [63,67].

latrogenic PE is commonly associated to antidepressant medication. Ferguson [68]
described the highest rates of sexual dysfunction with antidepressants acting primarily on
serotoninergic system including selective serotonin reuptake inhibitors (SSRI), tryciclic
antidepressants such as clomipramine, and serotonine/noradrenaline reuptake inhibitors
(SNRI) such as venlafaxine. Since the expulsion phase of ejaculation is mediated by the
adrenergic system (a1-R), also the al-R antagonist can lead to ejaculatory dysfunctions [69-
70].

Disorders of Orgasm

DSM-IV (6) and ICD-10 [7] defined the disorder of orgasm as a persistent or recurrent
delay or absence of orgasm after a normal sexual excitement phase during sexual activity and
not better accounted by other medical disorders, substance abuse or general medical
condition. This disorder is more often frequent in female than in male. In the Global Study of
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Sexual Attitudes and Behaviours [30], a prevalence of 5 to 17% of difficulties of reaching
orgasm in man between 40 and 49 years was reported.

Orgasm in men is often entwined with ejaculation: it starts from the prostate contraction
and continues throughout semen ejection. During orgasm, people experience some pleasure
sensation that resolves in sexual satisfaction. For this reason disorder of orgasm is often
presented and disguised with disorders of ejaculation. Both the terms anorgasmia and
anejaculation are used to refer to the same disorder.

Orgasm and sexual satisfaction are often determined by psychological conditions, i.e.
relationship with partner, subjective health, socially compatible personality and lack of
physical complaints. Thus, personal history is often crucial in reaching diagnosis.

The term “idiopathic” anorgasmia is used to indicate a condition when there are no
demonstrable neurologic derangements to orgasm dysfunction. Several reports link inability
to achieve orgasm in otherwise healthy individuals to other psychogenic issues, such as
anxiety. Since some subjects are able to reach orgasm and ejaculate with masturbation but not
during sexual intercourse, and since they can present nocturnal emission, a psychogenic
origin is suggested.

Sometimes orgasm dysfunction is related to frequent masturbations or use of
idiosyncratic masturbation techniques. Changing the stimulation technique and decreasing the
frequency of masturbation have been successful in reversing the problem [59].

At the same time, most of the degenerative CNS diseases (such as Multiple Sclerosis,
Parkinson’s disease, Huntington’s Corea), or some drugs acting on CNS (such as SSRI, I-
MADO, tryciclic antidepressant), or the abuse of substances of addiction may produce disorder
of orgasm. The pathophysiology of these neurological causes is mostly based on the altered
somatosensory control, that can reduce the pleasure sensation, or on a dysregulation of the
sympathetic autonomic system, that can demodulate the final ejaculation phase [1].

Disorders of Detumescence

The disorders of detumescence may be divided into two categories: prolonged refractory
period and failure of detumescence.

The latter is the most common and it is also known as Priapism. A clinical characteristic
of Prisapism is a prolonged and extremely painful erection unaccompanied by sexual desire
and often preceded by sexual stimuli. Priapism is usually divided into an idiopathic and a
secondary form.

According to some investigators, the idiopathic form constitutes as much as half of all
registered cases and it has long been recognized as priapism without a discernable clinical
cause. This form has been associated with sporadic previous priapism episodes and
particularly with erection that is sustained for prolonged duration of sexual activity [72,73].

The secondary form can be due to several causes. It can be observed in abnormality of
penile blood flow, in abnormality of erectile neuroregulation and in altered regulatory
mechanism of erectile tissue.

The physiopathology of priapism is different in each of these conditions. According to
the abnormal penile blood flow, we can distinguish a low-flow and a high-flow priapism. The
former, also called ischemic priapism, seems to be related to an impairment of the veno-
occlusive mechanism: all the diseases concerning an increased intravascular viscosity (i.e.
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sickle cell disease, parenteral alimentation with fat emulsion, hemodialysis, hematological
dyscrasis) or an increased blood coagulability (i.e. intracavernosal heparin administration) or
the presence of venous infiltration or obstruction (i.e. local tumor or neoplastic process) could
determine a low-flow priapism. The latter is mainly due to an abnormal arterial overflow in
penile vessels. The most common cause of this disease is a local trauma often complicated by
the formation of a fistula between the arterial inflow vessels and the venous and sinusoidal
outflow circulation of the penis [74,75].

When priapism is due to an abnormal erectile neuroregulation, several mechanisms have
been proposed to explain the role of neurological disease in the pathogenesis. Indeed many
diseases (i.e. infections, brain tumors, epilepsy, intoxication, brain and spinal cord injury) can
directly affect the erectile center and its connections leading to the failure of the autonomic
sympathetic nervous system that could readily predispose to the development of priapism
[72,76].

An altered regulatory mechanism of erectile tissue at the origin of priapism can be
postulated on the observation that many regulatory factors influencing the functional state of
the cavernosal tissue can work somehow in a dysfunctional manner, and can be activated
under those pathological conditions affecting erectile physiology. Several plausible
mechanisms may contribute to the physiopathology of priapism: from a physiologic increase
in oxygen tension within the cavernosal tissue, to an aberrant nitric oxide regulation, to an
altered contraction of the smooth muscle cells. This dysregulatory mechanism may be
associated with idiopathic priapism or other divergent presentation of priapism (i.e. stuttering,
refractory, drug-induced priapism), well distinguished from the classic haemodynamic types
of priapism [77].

The prolonged refractory period is almost always seen in elderly people and it is mainly
due to all those diseases that can determine a dysregulation in the normal tissue erection (i.e.
sensory polyneuropathy, diabetes mellitus, etc).

Diagnostic Assessment
of Male Sexual Disorders

Recent findings have shown that sexual activity and desire are common also among
middle-aged and elderly people and persist into old age worldwide. Sexual activity is
essential for self-esteem and to maintain a proper relationship. Nevertheless, Nicolosi et al.
have noticed that the prevalence of sexual dysfunction is quite high and increases with age
[30].

Sexual dysfunction is an emerging problem and, nowadays, more subjects tend to refer to
their physician, because they are also heartened by the new oral therapy for ED. In this
chapter we paid attention to the American Urological Association (AUA) and the European
Association of Urology (EAU) guidelines that focused their attention on the management of
ED, and to the European Federation of Neurological Societies guidelines [78-80]. This Task
Force on Neurosexology observed that sexual symptoms and problems of patients with
neurological disorders are often poorly described and can hence be often misinterpreted, so
after some hard work, proposed specific guidelines for neurologists.
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In our opinion, diagnostic assessment of sexual disorders in male patients consists of
three phases: anamnesis, physical examination and instrumental investigation.

Anamnesis

Anamnesis is the key element of clinical approach. It enables the identification of risk
factors, in order to look into either the organic or psychological pathogenesis of the sexual
dysfunction, and acts as a guide for further diagnostic evaluation.

From a general point of view a patient’s personal history should include a survey of his
medical history in order to define the medical condition predisposing to sexual dysfunction.
This must be followed by a detailed history related to the sexual dysfunction so defining the
patient’s sexual expectations, needs and behavior as well as identifying sexual problems and
misconceptions. This step is important to clarify the nature and the characteristics of sexual
dysfunction, to discover an underlying organic cause and to document the existence of
primary or secondary psychological factors.

In the assessment of patients with sexual dysfunction, a quantification scale to
standardize the gravity of the symptoms as well as to provide objective measurement of
specific treatment may be useful. The most used questionnaires are by far the Brief Male
Sexual Function Inventory for Urology [81] and the International Index of Erectile Function
(IIEF) [82]. The main limitation of these questionnaires lies in their nature, since patients fill
them in without any assistance from the physicians. So, the patient may misinterpret the
questions and it is difficult for him to knowingly choose the most suitable answer. Moreover,
the questionnaires can interfere with the patient-doctor relationship which is essential part for
the diagnosis. As a matter of fact, it has been suggested that these texts are helpful in studies
concerning treatment efficacy but not in everyday practice [83].

The anamnesis should be divided into three specific parts to better investigate the
different aspects of sexual function: medical, sexual and psychosocial anamnesis.

Medical anamnesis investigates the healthy component of sexual dysfunction. The family
history is useful to establish the patient predisposition for the development of diabetes,
endocrine and cardiovascular diseases. The personal history is useful to allow the
identification of risk factors or those conditions predisposing to sexual dysfunctions. The
patient should be asked about its habits as regards smoking, alcohol consumption, drugs
abuse, sleep-wake cycle, physical exercise, food intake, kind of job, and also about defecation
and micturition. The pathological anamnesis should help to assess any chronic concomitant
disorders in particular cardiovascular diseases which can determine sexual dysfunction.
Moreover, iatrogenic ED has to be taken into account when counseling patient (table 1)

Sexual anamnesis focuses on the reason that leads patients to their doctor. First, it is
important to evaluate the exact kind of problem at hand, the time of onset of dysfunction and
how it became manifest. This is particularly important in neurological patients presenting
sexual dysfunction. Patients must be carefully questioned about sexual desire and stimuli,
erection, ejaculation, orgasm and detumescence. The chronology is very important: a sudden
onset in the absence of any organic pathology tends to a psychological origin; a gradual and
progressive onset of the disorders leads to the organic form.
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Table 1. Drugs associated with ED

INCIDENCE CLASS INDIVIDUAL AGENTS

Frequent Antihypertensives Thiazides diuretics
Spironolactone
Aldosterone blockers
a-methyldopa
Clonidine
Reserpine
B-blockers
Guanethidine
Verapamil
Psychotropic Phenothiazines
Butyrrophenones
Benzamides
Pimozides
Antidepressants Tricyclic
IMAOs
SSRI
Lithium
Prokinetics Metoclopramide
Domperidone
Antiepileptics Barbituates
Carbamazepine
Cardiotoinc Digitalis
Hypolipemic — Fibrates
Hypocholesterolemic
Hormones Estrogens/progesterone
Corticosteroids
Cyproterone acetate
5-o reductase inhibitors
LHRH agonists
Low Antihypertensives A-blockers
ACE inhibitors
Calcium antagonist
Antiepileptics Phenitoin
Valproic acid
Lamotrigine (Absent)
Antianginal Nitrate
Hydralazine
Antihystaminergic H2 Cimetidine
Ranitidine

So it is important to consider how the problem has evolved during the time and its impact
on the couple relationship. Thus, sexual anamnesis should be conducted not only with the
patient alone but also with his partner. Moreover, it is important to know the health status and
sexuality of the habitual partner and investigate any possible couple-relationship problems. It
is also important to find out whether the patients enjoy or practice sex outside the couple and
so whether or not the sexual problem is present in other relationships.

Psychosocial anamnesis enables the identification of psychological or relational
situations which might negatively influence sexual activity. Tiefer and Schuetz-Mueller have
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considered these psychosocial factors distinguishing them into predisposing, precipitating and
maintaining conditions (see Table 2). Psychological issues have already been discussed in the
previous chapter [43,78-80].

Table 2. Psychopathological causes of ED

Predisposing Precipitating Maintaining
e Lack of sexual e  New relationship e Relationship
knowledge e Acute relationship problems
e  Poor past sexual problems e Poor
experience e Family or social communication
e Relationship problems pressure between
e Religious and cultural e  Pregnancy and partners
beliefs childbirth e Lackof
e  Restrictive upbringing e Other major life knowledge
e Unclear sexual or events about treatment
gender preferences e  Partner’s options
e  Previous sexual abuse menopause e Ongoing
e  Physical or mental e Lack of knowledge physical or
health problems about normal mental health
o Other sexual problems changes of ageing problems
in the man or his e Acute physical or e Other sexual
partner mental health problems in the
e Drugs problems man or his
e  Other sexual partner
problems in the man e Drugs
or his partner
e Drugs

Physical Examination

Physical examination is carried out in order to confirm what has emerged from the
interview, as well as what the patient does not state or expresses in a confused manner due to
emotion or reticence.

The physical examination of a patient affected by sexual dysfunction needs to consider a
general evaluation followed by a specific examination of the single component of the sexual
function, mainly focused on cardiovascular, gonadal and neurological system.

In the general evaluation body parameters (muscle mass, fat distribution, body weight,
body mass index) clinical signs of concomitant diseases (i.e. neoplasm, hepatic and renal
disease and endocrine) or their complications such as gynecomastia absence or altered hair
distribution, cutaneous abnormalities and dyschromias should be evaluated.

Cardiovascular examination should include a careful cardiac examination, a
quantification of the blood pressure, an evaluation of the pulses and vascular murmurs
especially in the lower limbs.

Gonadal examination must focus on penis, testicles and glands. With regard to the penis
it is important to determine dimension and form in a state of flaccidity, the examination of the
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corpora cavernosa to evidence the possible presence of malformation or specific disease (such
as fibrosis, atherosclerotic plaques) that could interfere with a right erection, the flow of the
praeputium upon the glans, location and patency of the urethral meatus. The examination of
testicles evaluates morphology, consistency and pain in the testicle region, and the presence
of a possible pampiniform plexus ectasia (i.e. varicocele). Finally the glands examination is
mainly focused on the prostate evaluation by rectal exploration. It is very important to
determine morphology, volume, consistency and pain in the elderly , and to confirm the
presence of a possible hypogonadism in young people [43].

The standard neurological examination, including assessment of mental state, should
reveal any possible signs of the underlying neurological disease that could interfere with
normal sexual response. The sacral segments are of particular interest. Beside the standard
examination, tactile and vibratory sensitivity in the genital area and bulbocavernosus muscle
with their voluntary and reflex contraction should be evaluated. Therefore, in addition to the
standard reflexes, cremasteric, bulbocavernosus and external anal reflexes that investigate
autonomic pathways involved in sexual function have to be tested. The cremasteric is a
somatosomatic reflex testing the L1 segment; it is elicited by lightly stroking the superior and
medial (inner) part of the thigh with a consequent contraction of cremasteric muscles that
pulls up the scrotum and testis on the stroked side. This reflex helps to investigate the
integrity of the lumbar centre where the sympathetic pathways involved in the coordination of
sexual function (mainly mediating detumescence) are located. Otherwise, the
bulbocavernosus and external anal reflexes test the S2-S4 segment involved in the
parasympathetic pathways. The bulbocavernosus is another somatosomatic reflex that is
elicited by squeezing the glans and observing contraction of anal sphincter or, but only in
male, assessing the contraction of the bulbocavernosus muscle by palpation. The external anal
reflex, instead, is useful to test the touch and pain perception in the perineum, perianal and
genital skin; it is elicited by repetitive pricking or scratching the perianal skin and observing
the anal sphincter contraction [80,84].

Instrumental Investigation

The instrumental investigation is built up to confirm the suspicion made by history and
physical examination and, typically, used to evaluate erectile function and capacity since the
other aspects of normal male sexual response are better assessed by a psychological approach
and better diagnosed using DSM-IV and ICD-10.

As we have previously mentioned, every single component of male sexual response
might be caused by many organic factors. Then, it is possible to ensure a diagnosis of a
psychological/psychiatric genesis of sexual dysfunction if and only if all the instrumental
evaluations did not make evidence of any urological, neurological, hemodynamic, metabolic
or iatrogenic disease producing sexual disorders.

The AUA and EAU guidelines focused their attention on the management of therapy in
patients suffering of ED with urological disease. As sexuality can be altered also by
neurological diseases, neurologists have to know how to manage neurological patients with
sexual dysfunction. To our knowledge, since 2001 only the Task Force on Neurosexology of
the EFNS has given guidelines for the management of sexual dysfunction in neurological
patients.
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As the lack of new specific guidelines may cause some trouble in the clinical approach to
these patients, we suggest the use of a flow chart for a right diagnosis as explained in Figure

1.

First of all, we can distinguish three different levels of instrumental approach to sexual
dysfunction, as the choice of investigations depends on the clinical conditions of the patients:

First level: at this level we can find all the tests that could aim to determine possible
causes and concomitant underlying systemic diseases, since sexual disturbances may
represent the first symptoms. These are mainly non-invasive or less invasive
diagnostic tools.

Second level: at this level we group some diagnostic tools that are specific and useful
to diagnose sexual dysfunction, because they can better explain the erectile function.
These are specific and expensive tests that are also difficult to perform; so they
should be carried out in highly specialized centers only.

Third level: in this level it is possible to find all those techniques that are not useful
for the diagnosis, but could refine or give more information about the underlined
pathologies at the basis of sexual dysfunction.

Laboratory tests. A complete metabolic blood screening, as shown in table 3, is useful.

Glycemi
must be

a, total and HDL cholesterol, triglycerides, creatine, red cell count and urine analysis
evaluated to discover some underlying systemic disease that can cause ED.

Table 3. Laboratory Test

Erectile Dysfunction

I level

Glycoemia

Total Cholesterol
HDL-Cholesterol
Triglycerides

Red cell count

Blood serum creatinine
Urine analysis

Hepatic function

Il Level Total Testosterone

Luteinizing Hormone (LH)
Follicle-Stimulating Hormone (FSH)
Sex-Hormone Binding Globulin (SHBG)
Prolactin

Prostate Specified Antigen (PSA)
Thyroid Stimulating Hormone
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Figure 1. Clinical approach to neurological patients with sexual dysfunction.

Furthermore all patients must be evaluated for the presence of probable hypogonadism
either primary (in the young) or secondary to other disease (in the elderly). The AUA
recommends all patients with ED to be screened for all the sexual hormones involved in
sexual function (i.e. testosterone, follicle stimulating hormone, LH and prolactin) and for
albumin and sex hormone binding globulins, as they are the proteins binding the testosterone
and could be useful to test the presence of free and bioavailable testosterone level [78].
According to EAU, a patient with ED could be assessed firstly only for the total amount of
testosterone blood level (both free and bioavailable), then, if the testosterone level is low or
borderline, the other sexual hormones and the binding proteins should be evaluated [79].
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Prolactin screening is specifically recommended in hypogonadotropic hypogonadism and in
hypoactive sexual desire.

All the subjects aged over 50 years have to be screened for the prostate specific antigen to
detect the presence of an underlying prostate cancer or hyperplasia.

Thyroid Hormones determination completes the diagnostic blood examination when there
is a clinical suspicion of a thyroid disease sometimes involved in sexual dysfunction.

Cardiovascular evaluation. The basic diagnostic approach is helpful to better assess the
cardiovascular risk of patients suffering from ED. We have previously mentioned the
relationship among ED and cardiovascular diseases (i.e. myocardial infarct, etc.) mainly due
to the exposure to the same risk factors afflicting both the coronary arteries and the vessels
providing blood supply to the penis. In the patients affected by a transient cerebrovascular
disease without any evidence of cardiovascular symptoms, the presence of ED should be
useful to deepen the cardiologic evaluation. This is helpful to better assess other
cardiovascular risk factors and improve treatment options [26,43,80]. So, both
Electrocardiogram and Echocardiography are useful for the evaluation of cardiovascular
risk, especially for the possible use of phosphodiesterase inhibitors.

Nocturnal Penile Tumescence REM sleep Monitoring (NPTRM). It is well known that
some erectile episodes are present during REM sleep. The neural mechanism of this sleep
related erection (SRE) remains largely unknown. The involvement of several structures of the
brainstem, acting directly on the spinal center of the erection, or on the hypothalamic
(preoptic area), and other diencephalic structures was hypothesized . The screening of SRE
through NPTRM is widespread used to differentiate the psychogenic ED from the organic
one.

SRE consistency, reproducibility and their involuntary nature makes NPTRM a valuable
technique for objectively assessing erectile capacity. Normal SRE suggests that the spinal
cord, peripheral nerve, erectile tissue and immediate vascular supply at the end of the organ
level are intact. By contrast, absence of SRE strongly suggests abnormal erectile
pathophysiology.

The methodology of NPTRM is based on the recording of erection during sleep,
monitoring circumference changes. To this purpose a strain gauge placed at both penile base
and coronal sulcus is used. During recording, the patient has to be awakened at the time of
maximal circumference increase in order to quantify rigidity using a buckling force device.
This device is pressed against the tip of the penis and, applying an axial force, the pressure in
grams force is recorded when the penis first begins to bend or buckle. At the same time
patient and technician will be questioned on the erection percent of fullness. A scoring system
made by Ware and Hirshkowitz [85] could help to define the SRE cycle, the criteria for
maximum and partial erection, schema for tabulating fluctuations and pulsations, and
procedures for incorporating measures of rigidity.

Thus NPTRM is useful to diagnose the psychogenic origin of ED. Unfortunately there are
many difficulties in the right monitoring process. First of all, there is a disagreement about
which normal values should be used for patients of different ages. NPTRM must be carried
out in a sleep laboratory but at an expensive price due to the hospitalization of the patients.
For this reason, laboratory testing is the favorite method for scientific investigation because it
offers experimental control and it is studied with the investigation of the sleep stage, thus
avoiding the possibility of false-positive or false-negative mainly due to home-made
techniques (such as stamp bands that may break).
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Consequently to the high cost of polysomnographic monitoring, a wide variety of
alternative techniques has emerged and more sophisticated SRE home-monitoring, recording
only the penile circumference, has evolved. Only one of these new system tests also
circumferential compressibility to estimate rigidity, i.e. Rigiscan the most used device so far.
Nevertheless, these devices do not assess sleep state; therefore, they are susceptible of false
positive results (about 10-20% of monitoring) due to the finding of reduced SREs secondary
to a disturbed REM sleep rather than to organic ED. In addition they rely on the patient’s
ability to properly place and use the device. To reduce or avoid these false positive results, it
is recommended to make a monitoring in 3 different nights. This is mainly important to avoid
the so-called “first night effect” (due to the novelty of the recording situation and the anxiety
associated with it). In addition, three night recordings can help to improve the patient’s ability
in placing the device. Moreover, it can lead to a better evaluation of the SRE because of the
large intraindividual difference in the increasing of the penile length during nocturnal erection
[86]. Thereby, non-polysomnographic NPTRM are considered generally reliable for
supporting true negative SRE tests.

NPTRM is a helpful evaluation for the diagnosis of psychogenic ED: although it does not
provide certainty, a better result/deepening could be achieved with other techniques. For that
reason, NOPTRM laboratory is more useful especially for scientific research [87]. A
proposed guideline for clinical utilization of formal (polysomnographic) SRE evaluation is
listed in Schmidt and Schmidt’s review [88].

Penile Color Duplex Ultrasound (PCDU). When NPTRM is inconclusive a duplex
ultrasound should be requested to investigate abnormalities or disease of penile vessels
leading to ED and strengthening the suspicion of a psychogenic etiology of ED.

A basal PCDU can show arterial or venous abnormalities of the penis. First of all, it could
highlight the presence of any arteriosclerotic plague upon the surface of arteries supplying the
penis and can give some information about the generalized vascular risk for atherosclerosis
disease, especially in men without other risk factors. But a basal PCDU per se is not
exhaustive for the identification of the whole typical vascular abnormalities in patients with
ED, giving only information about the morphology of penile arteries but not about its
haemodynamics. Thus a pharmacological test using the intracavernous injection (ICI) is
mandatory. The ICI test is performed with the administration of a standard dose of a
vasodilatator alprostadil (PGE1) directly inside the corpora cavernosa. The standard dose of
PGEL is 10 mg in middle-aged or elderly subject; in younger patients or in the presence of
peripheral neuropathies the dosage could be decreased 2-5 mg in order to avoid priapism.

A dynamic PCDU, with ICI test, studies the hemodynamic changes occurring during
pharmacological erection. A standard recording is performed at the peno-scrotal junction
along an arterial segment corresponding to a Doppler angle of 55-65 degree to obtain
comparable data at 5-10-15-20 minutes after ICI test. Attention must be polarized on three
parameters: peak systolic velocity (PSV), end diastolic velocity (EDV) and resistive index
(RI). When induced erection exceeds 3-h duration, it is recommended a pharmacological
reverse with a 1-2 mg ethylephrine solution at 1:10 dilution direct into the corpora cavernosa,
in order to prevent surgical detumescence.
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Table 4. Colordoppler Ultrasound

Normal Values ¥ maximum systolic velocity between 25-30
cm/sec
“ end diastolic velocity <5 cm/sec

Avrteriogenic insufficiency “ maximum systolic velocity < 25-30 cm/sec

Veno-occlusive dysfunction ¥ maximum systolic velocity > 30 cm/sec
“ end diastolic velocity > 5 cm/sec

In the presence of an ED due to vascular abnormalities (see Table 4), it is possible to
find:
PSV < 30 cm/sec
EDV > 5 cm/sec
RI<0.8

PSV is important in the cases of arterial damage, recently modified with an age-adjusted
value that permits to recognize an arteriogenic pathogenesis of ED and to detect peripheral
vascular alteration in an ED population at a very early stage [26].

EDV could show a venous leakage, often characterized by a high false positive ratio for
the presence of an EDV alteration in more than 50% of patients with normal erection.
Moreover, anxiety-induced ED due to the procedures itself may influence EDV, so it may be
helpful the repetition of PCDU using a Trimix solution (papaverine 0 mg + phentolamine 2
mg + alprostadil 20 mcg).

Rl gives some information about smooth muscle cell relaxation and cavernous
compliance such as priapism also useful to distinguish the high-flow from low-flow form.
Furthermore, if associated with EDV, it could show a veno-occlusive mechanism in the
genesis of ED perhaps at a superior level due to a minor influence of the probe-vessels angle
than EDV alone [89].

Nevertheless, PCDU results should be cautiously interpreted before more invasive
diagnostic testing. There is no need to continue the vascular investigation when PCDU is
normal. However, a pathological value of PCDU parameters should lead to further
investigation such as an arteriography and cavernosometry only for those patients who are
considered potential candidates for vascular reconstructive surgery.

Whenever PCDU is not applicable or when there is contraindication or inefficiency of
orally active drugs, the ICI test should be evaluated by clinical observation and palpation. It
consists in five different degrees of response range from 0 (no sign of tumescence) to 4 (full
penile rigidity with duration beyond 60 min). The test is positive whenever a grade from 0 to
2 occurs, although a positive test may be due to excessive sympathetic tone determined by
high level of anxiety [43].

Neurophysiological testing. In patients affected by neurological disease and suffering of
ED and/or ejaculatory disorders, a diagnosis of involvement of neural and muscular structures
related to sexual function may be strengthened, refined and documented by
neurophysiological testing. As previously explained, penile erection is elicited by central and
peripheral structures and mediated by somatic and autonomic pathways. The ideal
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neurophysiological assessment will objectively and qualitatively evaluate the functional status
of all parts of this neurological network. In the last decades, several different methods have
been developed, classified according to the neuroanatomical subsystem whose function they
test. Therefore, it is possible to distinguish motor, sensory and autonomic tests.

Although the demonstration of nerve and/or muscle pathology by neurophysiological
tests may confirm the diagnosis of nervous system involvement in the genesis of ED, these
tests cannot themselves define ED as neurogenic because their abnormality per se has proven
to be elusive. Nevertheless some tests, such as Dorsal Penile Nerve Conduction,
Bulbocavernosus Reflex and pudendal Somatosensitive Evoked Potential (SEP), are classified
as promising tools in evaluating patients with suspected neurogenic ED. Instead, tests
measuring autonomic innervations and smooth muscle function would be of value in
diagnosis, but their validity is at present not fully evaluated [80].

A basal standardized neurophysiological evaluation of all patients with ED includes the
aforementioned tests exploring the somatic pathways.

The Dorsal Penile Nerve Conduction gives information about the speed of sensitive
nerves conduction. It is an orthodromic sensitive nerve conduction performed by distending
the penis and applying two electrodes to the extremities: the stimulating electrode is placed
upon the glans, the detecting electrode at the basis of the penis with an interelectrode distance
from 5.5 to 11.5 cm. A conduction defect, revealed by this test, can cause difficulty in
maintaining erection during coitus.

The Bulbocavernosus Reflex assesses the latency of the sacral arc reflex. It is the
neurophysiological correlate of the elicited bulbocavernosus reflex during the neurological
examination, often requested when the response to physical stimuli is not clear. It is
performed in men by stimulation of the dorsal penile nerve and detecting the response in the
pelvic floor muscle through the aid of concentric single fiber needle Electromyography
(EMG). Studies on its latency variability can be used to characterize the complexity of its
central integration especially in suspected lesion of the sacral nerve, cauda equine or sacral
spinal cord.

The pudendal-SEP evaluates the speed of conduction to cortex of stimuli applied at
peripheral level with a percutaneous bipolar electrode placed on the penile shaft. The evoked
potential is afterwards registered on the skull at the centrum with an average latency of 37 ms
that is also length-dependent. Pudendal-SEP could give information whether the site of the
lesion is peripheral or central. A rough discrimination among central and peripheral origin can
be made by comparing pudendal-SEP and Tibial-SEP.

The normative values of Dorsal Penile Nerve Conduction, Bulbocavernosus Reflex and
pudendal-SEP are shown in Table 5.

A whole neurophysiological assessment of patients suffering of ED with these three tests
could be helpful to determine the site involved in the dysfunction (i.e. nerve, spinal cord,
brainstem, etc.). But since these tests are insufficiently standardized and repeatable, only a
few studies have been conducted on a large number of people. Moreover adequate training of
the staff is rare in this field, and the tests are expensive and complicated. Thus, such
neurological diagnostic tools have to be used only in specialized research institutes and in
selected cases.

Further neurological specific investigation could show the involvement of the autonomic
and motor system controlling the erection. These tests do not seem to be so helpful in the
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diagnosis of ED so far, and to give only partial and unspecific information. As a matter of
fact, they are often used as third level investigation and only in research protocols.

Pelvic Floor muscle EMG may be used to demonstrate activation patterns of striated
muscles involved in the sexual response. EMG is the main diagnostic tool used to evaluate
the motor component of the sexual response, since it differentiates normal from denervated
and/or reinnervated muscle. It can be considered the method of choice to diagnose lower
motor neuron involvement in the lower sacral segments, such as in cauda equine or lumbo-
sacral injury. Unfortunately, this test is more sensitive to demyelination rather than axonal
lesions which predominates in clinical practice.

Table 5. Penile neurophysiology

Normal Values Velocity Latency (msec) Amplitude (uV)
(m/sec)
Dorsal Penile 362+32  234+035 2.29+1.08
Nerve
35 £ 2 msec; range 28-42
Bulbocavernosus (Siroky et al)
Reflex 31 msec: average; range 24-40
(Dick et al.)
P1 onset: 35.2 £3.0
Pudendal SEP* — P1 peak: 39.8 + 1.9 —
N1 peak: 52.6 + 2.6
P1 peak: 38.5+2.8 P1:1.1+0.3
Tibialis SEP N1 peak: 48.1+4.1 N1:1.4+0.5
(referred to scalp) o P2 peak: 61.2 £ 6.5 P2:1.8+0.4
N2 peak: 79.7+ 9.4 N2:21+0.6

* Always in comparison with Tibialis SEP.
P1 = first positive peak; P2 = second positive peak; N1 = first negative peak; N2 = second negative
peak.

The autonomic tests are less reliable than somatic ones, due to their indirect measurement
with many confounding factors (such as medication, caffeine, temperatures, etc) and to the
absence of valid and reproducible characteristics. Commonly the following four different tests
are used to explore neurovegetative pathways.

Corpus Cavernosum EMG (cc-EMG) is the most direct method to examine vasomotor
integrity. It could be assessed by applying superficial needle in the corpora cavernosa. The
use of Gal-surface electrodes at both sides of the corpora or a non-insulated needle is also
possible, but the registration can be confused with other electrophysiological activities such
as skin response. The record is performed in the flaccid state, during erection and then
detumescence. So, cc-EMG is counted as a valuable tool in assessing the contribution of
autonomic neuropathy and trabecular muscle degeneration to erectile dysfunction linked to a
sympathetic impairment.

Sympathetic Skin Response (SSR) explores the sudomotor sympathetic unmyelinated C-
fibers innervating the sweat glands of the whole body. Potentials are measured with surface
electrodes placed upon skin areas with different sweat glands densities. Its interpretation is
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under debate also due to the influence of many confounding factors and its poor specificity
for the genital area. Because SSR does not evaluate parasympathetic or motor sympathetic
fibers that mediate most clinical symptoms of neuropathy, absence of SSR does not
necessarily correlate with complaints of autonomic neuropathy.

Thermal Threshold Testing (TTT) gives information on afferent small fibers and,
thereby, indirectly on autonomic nerve fibers. The test is performed with use of a Peltier-
element applied to skin which leads temperature stimuli. There are three different methods to
achieve TTT, each one regularly used in clinical practice: two forced choice method, method
of limit, staircase method. All parts of the body could be tested for TTT, thereby revealing
information on length-dependent small fiber autonomic neuropathy.

Cardiovascular Reflex Tests (CVR) assess variation in heart rate and blood pressure In
response to various stimuli such as forced breathing, standing up or tilting, Valsalva’s
maneuver, sustained isometric handgrip, mental arithmetic task and cold pressure. Sex and
age dependency of reference values are still in debate. CVR explores the parasympathetic
function through the variation on the heart rate, while blood pressure variations reflect
sympathetic function.

For physiological reason cc-EMG is the favorite diagnostic tool for examining the whole
vegetative system involved in erection. Other kinds of examinations are indicated to refine
and confirm diagnosis of neuropathy with altered neurovegetative function. So, in the cases of
length-dependent neuropathy SSR and TTT are applicable, instead in the case of length
independent neuropathy CVR is generally accepted [90].

Penile Angiography, Cavernosometry and Cavernosography. These three diagnostic tools
are considered as third level investigations to better evaluate arterial and venous pathologies.
They are used only when PCDU exam is inconclusive to refine the diagnosis of a vascular
and especially in young subjects that are candidate for surgical repair.

The Penile Angiography is performed when an arterial obstruction is suspected to better
define the anatomic pattern of arterial occlusive disease, so to allow the planning of an
appropriate vascular surgical approach. In the past, before the advent of PCDU, arteriography
of the penile arteries was considered the gold standard for assessing the pathogenesis of a
vascular ED. To date, angiography is advised only in two conditions: to map the arteries in
the lower limbs prior to a revascularization procedure and to confirm a diagnosis of high-flow
priapism. This method provides precise anatomical data but does not permit the assessment of
functional changes consequent to the erection. For that, it is more helpful to perform the
Cavernous Artery Occlusion Pressure during the cavernosometry time, by measuring the
occlusion pressure of cavernous artery. With a Doppler ultrasound probe placed at the basis
of the penis, it is possible to detect the value of pressure which could reestablish the
cavernous artery pulsating flow after the injection of a saline solution directly inside the
corpora cavernosa. A difference over 36 mmHg between brachial and cavernous systolic
occlusion pressure is considered as abnormal cavernous artery hemodynamic function.

Cavernosometry and Cavernosography are instead useful for the assessment of the
venous dysfunction in patients with ED. Cavernosometry evaluates the presence of a low
resistance to a venous outflow due to anatomic (such as large and ectopic veins exiting the
cavernous corpora) or functional abnormalities (such as limited capacitor function of the
corpora). In particular, venous outflow resistance is assessed by determining the
intracavernous smooth muscle relaxation through the ICI test. The state of complete
cavernous pressure is characterized by a linear relationship between infusion rate and
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intracavernous pressure after ICI at 30, 60, 90, 120 and 150 mmHg. The most used
parameters to measure venous resistance are maintenance flow (MV), pressure loss (PL) and
the pressure volume response (PVR). All of these three indexes have some technical bias: PL
and PVR depend not only on the tissue properties of the corpora cavernosa but also on
cavernous arterial pressure; MF is age depending and the relationship among age and MF
properties is not well studied so far. Detailed discussion on these parameters and their
implication is beyond the scope of this book and can be found elsewhere.

Cavernosography, instead, can detect the exact anatomic site of the leakage through the
infusion of a nonallergic contrast medium of low osmolality. The anatomic site of draining
veins is then realtime visualized fluoroscopically with an anteroposterior and right and left
oblique projection. In the cases of a veno-occlusive dysfunction, during the erection the veins
are visualized draining directly from the corpora in the glans, corpus spongiosum, the deep
dorsal, cavernous and crural veins. More than one part could be involved in the same patient
with the deep dorsal and cavernous veins as the most common combination [43,89].

Ancillary Test. This term is here used to group all those tests that are not necessary for the
diagnosis of a sexual dysfunction but helpful to refine or confirm it.

The ancillary tests include the whole radiological evaluation of the organs acting on the
sexual function. The anatomical evaluation of the urogenital apparatus through ultrasounds
should be performed to better assess and manage the possible presence of a specific disease.
The confirmation of the diagnosis should be made with a further CT scan or MRI of the
pelvis and genitalia.

For a complete urological evaluation, patients suffering with sexual dysfunction
secondary to a disease of the lower urinary tract should perform an Urodynamics evaluation
to explore the urinary flow rate, the bladder capacity and the size of the residual volume, the
bladder pressure, and the presence or flow assessment under fluoroscopic imaging. All these
diagnostic tools are helpful in the diagnosis of the diseases involved in the aforementioned
LUTS (i.e. prostate and bladder cancer). The urodynamic evaluation is often followed by
further specific and more invasive urological evaluation as intravenous urography and nuclear
medicine diagnostic tests (such as static and dynamic isotope renography). Those techniques
are most important in the elderly for their more frequent association among LUTS and sexual
dysfunction [78,91].

Lastly, a CT and MRI examination of the brain and/or spinal cord could be helpful to
determine the exact diagnosis of the disease presented with sexual problems. So, it is possible
to show the presence of a demyelinated area in the cases of Multiple Sclerosis, or the
presence of the lesion in the brain or spinal cord in the cases of trauma, stroke, etc.

Conclusion

Sexuality is an aspect of an individual’s life which is growing more and more important.
Great attention on sexual function is paid worldwide by young, adult, and even elderly men.
Thus all medical doctors should be informed about sexual disorders and discuss them with
their patients.
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Sexual function could be altered in many medical conditions. The most common sexual
dysfunctions in neurological diseases are ED and ejaculation problems, due to a direct injury
of the nervous centre and/or of the peripheral nerve.

Evaluation of sexual functions should be an integrative part of the neurological
examination since the improvement of sexual life in patients with neurological disorders
could improve their self-esteem and quality of life.
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Chapter 4

Sexual Dysfunction and Epilepsy

Rocco Salvatore Calabro and Adriana Magaudda

Abstract

The association between epilepsy and sexual disorders has long been known.
However, the etiology remains uncertain, but it is likely to be multifactorial in origin
involving neurological, endocrine, iatrogenic, psychiatric and psychosocial factors. Two
kinds of sexual disorders associated with epilepsy can be distinguished: those which are
directly related to seizures (ictal) and those unrelated in time to seizure occurrence
(interictal). The most common sexual dysfunction is hyposexuality, even if
hypersexuality and different paraphilias have been reported. Here prevalence, etiology,
diagnosis and treatment of male sexual dysfunction in epilepsy are discussed in order to
improve clinical management of the epileptic patient.

Introduction

Epilepsy (from the Ancient Greek emiinyia epilépsia) is a common chronic neurological
disorder characterized by recurrent unprovoked seizures. These seizures are transient signs
and/or symptoms of abnormal, excessive or synchronous neuronal activity potentially
involving all the brain areas.

In partial seizures the electrical disturbance is limited to a specific area of one cerebral
hemisphere. These seizures are subdivided into simple partial ones (when consciousness is
retained) and complex partial ones (when consciousness is impaired or lost). Generalized
seizures affect both cerebral hemispheres from the beginning of the seizure. They produce
loss of consciousness, either briefly or for a longer period of time, and are sub-categorized
into several major types: generalized tonic clonic; myoclonic; absence; and atonic.

Classification of seizures and common seizures patterns are shown in table 1 and 2,
respectively.
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Table 1. International Classification of Epileptic Seizures

. Generalized seizures (bilaterally symmetrical and without local onset)
A. Tonic, clonic or tonic-clonic (grand mal)
B. Absence:
With loss of consciousness only
Complex — with brief tonic, clonic or automatic movements
Lennox-Gestaut Syndrome
Juvenile myoclonic epilepsy
Infantile spasms (West syndrome)
Atonic (astatic, akinetic) seizures (sometimes with myoclonic jerks)

mmoo

1. Partial, or focal, seizures (seizures beginning locally)
A. Simple (without loss of consciousness or alteration in psychic function)
e  Motor — Frontal lobe origin (tonic, clonic, tonic-clonic; jacksonian;
benign childhood epilepsy; epilepsia partialis continua)
e  Somatosensory or special sensory (visual, auditory, olfactory,
gustatory or vertiginous)
Autonomic
Pure psychic
Complex (with impaired consciousness)
Beginning as simple partial seizures and progressing to impairment of
consciousness
With impairment of consciousness at onset

Mmoo

m

111. Specific epileptic syndromes

Myoclonus and myoclonic seizures

Reflex epilepsy

Acquired aphasia with convulsive disorder

Febrile and other seizures of infancy and childhood

Hysterical seizures

moowp

About 50 million people worldwide have epilepsy, with almost 90% of these people
being in developing countries. Epilepsy is more likely to occur in young children or people
over the age of 65; however it can occur at any time. Epilepsy is usually controlled, but not
cured, with specific medications (i.e. antiepileptic drugs), although surgery may be
considered in difficult cases (about 30%). Not all epilepsy syndromes are lifelong since some
forms are confined to particular stages of childhood. Epilepsy should not be understood as a
single disorder, but rather as syndromic with vastly divergent symptoms, different EEG
patterns, outcomes and response to treatment.

Over the past decade there has been increased interest in how epilepsy and its treatment
affect the quality of life (QOL) of epilepsy patients. Epilepsy is unique among chronic
neurologic diseases in its potential influence on QOL. Epilepsy often begins at young age and
may hinder social and cognitive development. In addition, epilepsy is episodic, occurs
unpredictably and typically involves loss of consciousness, leading to driving and
employment restrictions and is associated with high rates of psychiatric comorbidity. Studies
have indicated that compared with the general population, people with epilepsy have more
psychological problems [1]. Common nonmedical problems include feelings of stigma,
psychological distress, unemployment, lowered self-esteem, and interpersonal difficulties
including social isolation and low social competence [2-3]. Among medical problems,
psychiatric comorbidity, effect of antiepileptics, duration of disease and, above all, frequency
of seizures, are considered the most relevant determinants of poor QOL scores [4-5].
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Table 2. Common seizure patterns

Clinical Type

Localization

Somatic Motor

- Jacksonian (focal motor)

- Masticatory, salivation, speech
arrest

- Simple contraversive

- Head and eye turning associated
with arm movement or athetoid-
dystonic postures

Somatic and special sensory (auras)
Somatosensory

- Unformed images, lights, patterns

- Auditory

- Vertiginous

- Olfactory

- Gustatory

- Visceral: autonomic

Complex partial seizures
Formed hallucinations

Ilusion
- Dyscognitive experiences (deja-vu,
dreamy state, depersonalization)
- Affective States (fear, depression
or elation)
- Automatism (ictal and postictal)

Absence

Bilateral epileptic myoclonus

Prerolandic gyrus
Amygdaloid nuclei

Frontal
Supplementary motor cortex

Controlateral postrolandic
Occipital

Heschl’s gyri

Superior temporal

Mesial temporal

Insula

Insular-orbital-frontal cortex

Temporal neocortex or
amygdaloid-hippocampal
complex

Temporal

Temporal and frontal

Frontal cortex, amygdaloid-
hippocampal complex, reticular-

cortical system

Reticulocortical, frontocentral

Sexual Dysfunction in Epileptic Male Patient

Sexual health is one of the most important aspects of QOL and it is often impaired in
epileptic patients. Sexual disorders associated with epilepsy can be directly related to seizures
(ictal), or unrelated in time to seizures occurrence (interictal).

Seizures may also be provoked by “normal” sexual activity.
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Ictal Sexual Disorders

Genital and sexual manifestations are rare clinical phenomena during or after complex
partial seizures and can be subdivided into sexual auras, sexual automatisms, genital auras
and genital automatisms, where “sexual” refers to the symptoms/signs with erotic content
while “genital” refers to symptoms/signs involving genitals but without erotic meaning [6].

Genital auras are sensations like numbness, tingling and pain in the genitals and indicate
epileptic discharges in the postcentral gyrus, interemispheric fissure and perisylvian region
[7].

Sexual auras are commonly experienced as pleasant erotic feelings or thoughts and
sometimes can be accompanied by sexual arousal and orgasm; they can be associated with
temporal lobe epilepsy (TLE) and they seem to occur predominantly in women [7].

Given that spontaneous sexual ictal thoughts and feelings are extremely common in men,
ictal experiences may be unnoticed.

Genital automatisms consist of rubbing, scratching and fondling of the genitals, and
occur mostly in patients with TLE, while Sexual automatisms, i.e. hypermotoric pelvic
thrusting eventually combined with masturbation, are thought to be linked to epileptogenic
activity within the frontal lobe [8].

Seizures induced by orgasm are very rare with right hemisphere and female dominance
which suggests a different neural organization of psychosexual behavior between male and
female brains [9].

Interictal Disorders

Epilepsy has been described in association with self-mutilation, transvestitism,
sadomasochism, exhibitionism and fetishism and these sexual disorders may be resolved with
the cessation of attacks through medical or surgical treatment [10]. Hypersexuality, i.e.
excessive sexual activity which produces no lasting relief or satisfaction has been
occasionally reported.

However the most common sexual dysfunction in epileptic patients is hyposexuality,
defined as “a global reduction in sexual interest, awareness and activity”.

Prevalence of Sexual Dysfunction

Gastaut [11] was the first author to underline the association between sexual dysfunction
and epilepsy. In his uncontrolled study, he found a global hyposexuality in over two-thirds of
patients with temporal lobe epilepsy (TLE). Since then many studies have been performed in
epileptic men with regard to partial epilepsy (PE), showing rates of sexual dysfunction from
22% to 67%.

The dysfunction most often mentioned includes reduced potency, decreased desire and
impaired sexual performance even if it has been suggested that epilepsy interferes specifically
with physiological function while sexual desire remains unaffected [12].

Taylor [13] reported hyposexuality and erectile dysfunction (ED) in about 80 percent of
his patients while Toone et al [14] found that 57% of men with epilepsy had experienced
erectile failure compared with 18% of the control group. There has not been a consensus
regarding the prevalence of ED which varies within particular epileptic patients with a
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frequency as low as 3% in outpatients to as high as 58% in patients evaluated for epilepsy
surgery [15]. Moreover, epileptic men have been found to have an increased risk of ED of up
to 57% compared to 3-9% in the general population [16].

A recent study by Nikoobakht et al has shown an ED prevalence of 42% in a sample of
epileptic outpatients. Authors’ findings were also indicative of frequent impairment of
orgasmic phase and sexual desire especially in patients with partial seizures [17].

Other workers have not found this degree of dysfunction. Indeed, Jensen et al reported
that only 8% of men with epilepsy had sexual disorders compared with 13% of controls.
Patients experienced sexual desire 3 to 4 times a week compared with once a day in the
control group. This study, using a biopsychosocial approach in understanding sexual
dysfunctions, is in contrast with previous, mainly uncontrolled, studies of epileptic patients
that reported high frequencies of "hyposexuality" in males [18]. Furthermore, it has recently
been demonstrated that there is not a difference in libido and sexual functioning between
epileptic patients who were in a stable relationship and controls [19].

On the other hand, Morrell compared the genital blood flow whilst watching erotic videos
in 8 men suffering from TLE with normal controls, concluding that sexual dysfunction in
epileptic men may be due to physiologic disruptions in sexual arousal [12].

Reproductive dysfunctions are also common in men with epilepsy and, among married
men, they are confined to those with onset before 10 years of age. Reduced fertility, including
decreased sperm count, abnormal morphology or impaired motility, and hypogonadism with
loss of male escutcheon, gynecomastia and testicular atrophy, has been described [20].

Aetiology

Despite sexual disorders are common in people with epilepsy, the etiology remains still
unknown but it is likely to be multifactorial involving neurological, iatrogenic, endocrine
psychiatric and psychosocial factors.

Neurological Factors

Recent advances in understanding the neurobiology of human sexual behavior have
shown the pivotal role of the limbic system. Disruption of these cortical regions either by
fixed lesions (stroke, neoplasms, brain injury) or by epileptiform discharges can predispose to
sexual dysfunction. Amygdala is a deep temporo-mesial area with extensive connections with
the arcuate and preoptic nuclei, which are involved in the regulation of gonadotropin release.

Indeed, many studies have found hyposexuality to be more common in patients with focal
seizures, especially originating from the temporal lobe. Gastaut and Collomb were among the
first to note this association [11], and other researchers have found that sexual disorders are
more frequent in patients with PE, whether of temporal or extratemporal lobe origin, than in
those with generalized epilepsy (GE). On the contrary, Fenick found similar rates of sexual
dysfunction in patients with PE and GE [21]. Kuba et al showed a relatively high incidence
(55%) of sexual disorders (especially impairment of sexual desire) and dissatisfaction with
sexual intercourse and sex life in men with refractory focal epilepsy [22].
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Interestingly, Hamed et al have recently found an unusual higher frequency of sexual
dysfunction among epileptic men with generalized tonic-clonic convulsions. In this sample,
the risk of sexual dysfunction was further increased by poor seizure control and the frequent
association with mood and anxiety disorders [23]. Several studies have demonstrated
laterality effects in patients with PE. In particular, LH pulse frequency has been shown to be
greater in patients with right temporal epileptiform activity or left paroxysmal slowing.
Moreover, Daniele et al documented reduction of libido and frequency of sexual intercourse
to occur more frequently in men with right-sided TLE than left- sided [24].

Regarding age of onset and duration of epilepsy, Gastaut observed that all the patients
with childhood-onset epilepsy developed hyposexuality, compared with onset after puberty,
concluding that seizures might exert a marked disturbance on the development of sexual
attitudes and behavior [12]. It has been reported that men with early-onset epilepsy were less
likely to be merry and sexually active even if authors did not find a correlation between
patient age or duration of epilepsy and sexual dysfunction [25].

Some studies reveal an association between severity of epilepsy and sexual disorders, and
between improvement of sexual function and seizure control, attained either with
anticonvulsivant medication, or following successful temporal lobectomy. Many of the
studies documenting significant hyposexuality were in patients seen in tertiary referral centre
or assessed for epilepsy surgery [13-18-26].

Endocrine Factors

Both seizures and antiepileptic drugs can affect the hypothalamic-pituitary-gonadal male
axis causing changes in hormones and sexuality.

Normal testicular function is required for the expression of secondary sexual features,
through the secretion of testosterone by the Leydig cells, and for fertility, through the
production of production of spermatozoa. These functions depend on the stimulation of the
pituitary gonadotropins LH and FSH, the release of which is controlled by hypothalamic
GnRH. While LH stimulates testosterone production, FSH drives spermatozoa production by
Sertoly cells, which also secrete inhibin B, the major feedback regulator of FSH secretion in
men. It has been shown that epileptic discharges are associated with abnormal bioavailable
serum testosterone and gonadotropin concentrations, altered LH response to GnRH
stimulation, and increased serum PRL concentrations [27].

Studies have shown that seizures may produce transient surges in PRL, a hormone
produced by the pituitary gland with a baseline levels surging during sleep and returning in
daytime levels 60-90 minutes after waking [25]. Serum PRL has been reported to rise within
20 minutes in most patients with spontaneous generalized seizure, in 39-100% with complex
partial seizures and only in up to 10% with simple partial seizures. Interestingly, PRL release
tends to exhaust during status epilepticus. The rise in PRL occurs within five minutes of the
seizure onset and may remain elevated for 1-hour post-ictally. Interictal levels tends to be
normal even if some authors found mildly increased levels in drug free patients, possibly
related to sub-clinical seizures. It is well known that hyperprolactinemia is associated with
sexual dysfunction; thus a possible PRL involvement in hyposexuality, especially in right-
sided epilepsy, can be postulated.
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Nevertheless, Bauer et al. described 200 male patients, of whom 167 were receiving a
single AED and 33 no treatment: sexual hormone levels did not differ, overall, in patients
with ongoing seizures and those whose seizures were controlled suggesting that epilepsy may
interfere with testicular function by means other than reduction of LH secretion caused by
ictal or interictal discharges [28].

Moreover, Kuba et al found some specific hormonal changes related to various types of
sexual dysfunction, not related to antiepileptics drugs (AEDs), i.e. an increase of FSH an
SHBG, and a decrease of dehydroepiandrosterone sulfate (DHEAS) and free androgen index
(FAI) [22].

Separating the direct effects of epilepsy vs medication has always been difficult because
of the challenge of finding sufficient numbers of untreated epilepsy patients to serve as a
control [29].

Anticonvulsivant Medication

In addition to the effect of epilepsy itself, AEDs seem to contribute to hormonal
alterations associated with sexual dysfunction. It has been suggested that AEDs may have
differential influence on the metabolism of sexual hormones and their binding proteins with
secondary complications. Moreover, some AEDs may adversely affect normal reproductive
cycling and sexual function through increasing serotoninergic transmission [30]. Enzyme-
inducer AEDs, such as carbamazepine (CBZ), phenytoin (PHT) and phenobarbital (PB),
elevate SHBG and reduce bioactive testosterone levels. Increased levels of E2, SHBG, FSH
and DHEAS have been reported in men with erectile dysfunction, while a decrease of
DHEAS is believed to be associated with loss of sexual desire.

Hergoz et al [31] found that men with partial seizures taking PHT have raised E2 levels.
The author supposed that hepatic microsomial enzyme inducer AEDs could lower
testosterone by promoting SHBG synthesis and by inducing aromatase, which converts
testosterone in estradiol, the major inhibitor of LH secretion. Suppression of LH results in
hypogonadotropic hypogonadism and chronically low testosterone to testicular failure and
hypergonadotropic hypogonadism.

It has been suggested that PHT is associated with reduced sperm motility, semen volume,
spermatozoa concentration and sperm count.

Valproate (VPA) is distinguished from other first-line AEDs in that it has enzyme-
inhibiting effects. VPA has been implicated to have only minor effects on the hormonal
system in men with epilepsy.

Indeed, while maintaining androgen levels, VPA seems to increase estrogens levels,
perhaps by suppressing enzymatic metabolism of estradiol.

Recent studies in men with epilepsy have shown that both CBZ and VPA are associated
with reduced sperm motility and increased frequency of morphologically abnormal sperm;
only VPA was also associated with small testicular size [32, 33].

Oxcarbazepine (OXC), a ketoderivate of CBZ, has a different metabolic pathway in the
liver since it is mainly metabolized by reduction, and does not appear to induce the oxidative
P450-enzyme system to the same extent as CBZ. Thus, OXC has been suggested to be a safe
AED with regard to endocrine and metabolic effect. However, there is evidence that OCX
may also induce liver enzyme when used at higher dosage.
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A recent study by Rattya et al have demonstrated that VPA may directly affect steroid
synthesis and metabolism, while CBZ and OCX seem to have different reproductive effects in
men with epilepsy whereas OCX does not appear to decrease the bioactivity of androgens and
CBZ does [34].

Interestingly, it has been shown that more than 80% of patients with enzyme-inducing
AED pretreatment experienced an improvement or did not complain about SD after switching
to OCX [35]. On the other hand, a recent clinical study has demonstrated an association
between OCX and morphologically abnormal sperm [32].

Non enzyme-inducing AEDs such as lamotrigine (LTG) may offer a distinct and
important advantage in the area of reproductive endocrine function in men as they do not alter
sexual hormone. Indeed, it has been demonstrated that LTG use is associated with sexual
function, levels of bioactive testosterone and gonadal efficiency values that are comparable to
those of normal controls and superior to those found with CBZ and PHT [36].

Nevertheless, it has been recently demonstrated that even the new AEDs can determine
sexual dysfunction through complex and poorly understood mechanisms.

TPM, a drug approved for the treatment of both partial and generalized epilepsies and for
migraine prophylaxis, has been reported to cause erectile dysfunction (ED) in few cases [37-38].

Calabro et al have postulated that TPM induced-ED might be due to a blockage of
AMPA receptors with an inhibition of the glutamatergic pathway, whereas glutamate is
considered a candidate neurotransmitter of reflexive erection [38].

Pregabalin (PBG), a new AED structurally related to gabapentin (GBP), modulates the
release of several neurotransmitters through its binding to voltage-dependent calcium
channels and it is commonly used as adjunctive therapy for partial epilepsy. ED associated
with PBG has been recently described in a case series, but pathophysiological mechanisms
remains still unclear [39].

Reversible ED induced by zonisamide (ZNS) has been described so far only in a patient
affected by brain tumor [40]. ZNS is a sulfonamide derivate and shares with TPM some
common action mechanisms such as blockade of voltage-dependent sodium channels and
inhibition of carbonic anhydrase. It has been suggested that ZNS-related dysfunction could be
due to an impairment of the complex interplay between the serotoninergic and nitrergic
pathways [41].

Although OCX and LTG are thought to ameliorate sexual function in pre-treated epileptic
men, some sexual side effects has been reported. In particular, hypersexuality has been related
to LTG-treatment in two patients with epilepsy [42]; anorgasmia has been recently described
as a dose-dependent and reversible side effect of OCX [43].

Levetiracetam (LVT) is a relatively new, broad-spectrum AED that has seen extensive
use during recent years. It has recently reported that LEV treatment apparently has no drug
specific sexual or endocrine side effects in young-adult epileptic men [44].

The hormonal effect of the other new AEDs (felbamate, gabapentin, tiagabine,
tipiramate, vigabatrin) has not been studied, to our knowledge, in men with epilepsy.

Psychiatric Diseases

Several studies have found a high prevalence of psychiatric comorbidity in patients
affected by epilepsy, especially in those with temporal lobe epilepsy [45]. It is well known
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that psychiatric disorders, both neurotic and psychotic, are often associated with
hyposexuality. Indeed reduced libido, erectile dysfunction and anorgasmia are common
features of depression or anxiety states. Moreover, medication used to treat psychiatric
disorders, including neuroleptics and antidepressants, may also impair sexual function. The
actual incidence and prevalence of depression in epilepsy remains uncertain, despite the
numerous research studies addressing this issue. However its incidence is higher than a
matched population of healthy controls with a range of 11% to around 62%. TLE is
considered a possible risk factor for depression because it subsumes the limbic system which
is involved in affect and mood regulation. Other important risk factors for depression are
considered neurochemical factors ( i.e. depletion of NE, 5HT, and DA with consequent up
regulation of the synaptic receptors), psychological factors ( i.e. increased perceived stigma,
amount of social support, poor vocational adjustment, external locus of control, increased
stressful life events, less adequate financial status), and iatrogenic factors. Interestingly,
epileptic patients that meet criteria for Major Depression, presented atypical features with
more paranoia and psychotic symptoms.

Psychosocial Factors

The fear of rejection and the heightened sensitivity toward being the target of
stigmatization by the general population are unfortunate widespread problems that patients
with epilepsy must face. Such problems undoubtedly may contribute to patient feeling sexual
inadequacy and explained the inevitability of anticipatory anxiety regarding sexual
intercourse. Besides, a fear of having seizures in the midst of sexual intercourse can lead to
avoidance of sexual activity, resulting in partner’s feeling of rejection, guilt and, eventually, a
distancing between the sexual partners.

Diagnostic Workup

The initial evaluation of epileptic patients with sexual dysfunction, especially ED, should
be done with awareness for the multifactorial etiologies.

Itis likely that epilepsy itself, antiepileptic drugs, and psychosocial factors all play a role.

First of all, personal, sexual and relationship history is necessary to understand patient’s
complaints. Life stressors should be taken into account as contributing factors to sexual
disturbance. Furthermore a psychological screening for depression and anxiety disorders
should be performed. Medication history plays an important role: beside the antiepileptic
therapy, there are many other possible drugs, i.e. antidepressants, neuroleptics, sedatives, B-
blockers, diuretics, leading to sexual side effects. General, neurological and uro-genital
examination is necessary to point out medical comorbidities. ED can be the first clinical sign
of an unknown and untreated cardiovascular disease, so an accurate evaluation of the heart
and of the main arteries should be done.

Then, a full endocrine and metabolic work-up should be performed. Serum levels of
testosterone, DEAHS, SHBG, estradiol, LH, FSH, and PRL, and thyroidal function should be
evaluated.
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The nocturnal tumescence measurement can help distinguish between organic and
psychogenic ED so that, in the cases of a suspected organic disease further and more specific
investigation (pudendal PESS, Doppler, etc) should be performed.

Although sexual dysfunction is common in epileptic patients, its quantification is limited
by the paucity of validated, user-friendly scales. Sexual functioning measured by using the
Arizona Sexual Experience Scale (ASEX), a brief five-item scale designed to assess the core
elements of sexual function: drive, arousal, penile erection/vaginal lubrification, ability to
reach orgasm, and satisfaction with orgasm is often used. The IIEF-score (International Index
of Erectile Function) and the erection hardness score help to standardize ED and are useful to
show success during therapy.

Treatment

Once the etiology of sexual dysfunction is determined, proper treatment strategies should
follow.

If sexual dysfunction had clearly an onset coincident with starting an antiseizure
medication, changing the medication should be considered. Concomitant psychiatric
comorbidities should be treated using, when possible, drugs with lower sexual side effects.

If testosterone levels are low in patients experiencing decreased libido and potency,
testosterone replacement should be considered with the goal of restoring normal
concentrations. Several investigators have observed some improvement in male sexual
dysfunction after the administration of testosterone. Hergoz et al [46] reported that although
amelioration of sexual dysfunction was noted, the response was only modest, possibly
because of AED-induced aromatization of testosterone to estradiol. Therefore, the authors
noted that men treated with the adjunctive use of an aromatase inhibitor had a greater
improvement than those who received testosterone alone.

The use of PDE-5 inhibitors to treat ED in patients taking AEDs may also prove to be a
reasonable approach, but no prospective trials of the drugs’ efficacy or safety have been
conducted in this patient population. Interestingly, it is of some concern that generalized
tonic-clonic seizures have been reported in patients taking sildenafil who had no history of
epilepsy [47]. Nevertheless, sildenafil can be used safely in epilepsy patients for restoring
sexual performance. It is used intermittently as a single dose; therefore, drug interactions are
not expected even if clearance of sildenafil may be reduced by inhibitors of the cytochrome
P450.

Further therapy options belong to urologist’s armamentarium, i.e. the use of an elastic
constricting band or of a vacuum device to achieve and maintain erection. More invasive, but
effective, regimens are the intraurethral application of prostaglandin (PG) E1, so called
MUSE, or the intracavernosal self-injection of papaverine, phentolamine and PGEL.

Conclusion

Sexual function is an important marker of well-being and since patients with epilepsy
may not spontaneously complain of dysfunction, physicians and other health care workers
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should always discuss it when interviewing patients. Seizures, hormones and sexuality have a
complex relationship and much is still not understood about their interaction. In order to more
fully understand the etiology of sexual dysfunction in epilepsy, large and prospective studies
have to be performed in selective patient population. These specific studies must attempt to
determine the effects of epilepsy per se and the individual treatments on sexual function,
taking into account psychosocial factors.
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Abstract

Stroke is the leading causes of death and disability throughout the world. Although
physical and cognitive impairments after stroke have been well studied, little information
is known about one of the crucial aspect of the quality of life of stroke patients, namely
sexual functioning and satisfaction. Post-stroke sexual dysfunctions seem to be very
common; in men affected by stroke, a decline in libido and poor or tailed erection and
ejaculation are frequently observed.

Sexual disorders after stroke are thought to be due to multiple etiologies, including
both organic (i.e lesion localization, premorbid medical conditions, medications) and
psychosocial (i.e fear of recurrences, loss of self-esteem, role changes, anxiety and
depression). Thus, exploration in sexual dysfunctions and sexual counselling by trained
professionals should be part of stroke rehabilitation.

Introduction

Stroke, also known as cerebrovascular accident (CVA) or "brain attack", is a syndrome
caused by a focal disruption in the cerebral blood flow due to occlusion of a blood vessel
(ischemic stroke) or rupture of a blood vessel (hemorrhagic stroke). The interruption in blood
flow deprives the brain of nutrients and oxygen, resulting in injury to cells in the affected
vascular territory of the brain. Ischemic strokes are more common than hemorrhagic ones
(80% vs 20%).

When brain cells die, function of the body parts they control is impaired or lost, causing
paralysis, speech and sensory problems, memory and reasoning deficits, coma, and possibly
death.
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Classification and etiopathogenesis of both ischemic and hemorrhagic stroke are shown
in tables 1 and 2

Table 1. Etiopathogenesis of ischemic stroke

Causes ‘

Common Atherosclerosis

Small vessels diseases
Cardioembolism/transcardial embolism
Uncommon Emathological disorders

Migraine stroke

Oral contraceptive/estrogen

Non estro-progestinic drugs
Unusual Primary vasculitis

Giant cells arteritis

Takayasu’s arteritis

Systemic Lupus Erythematosus
Sneddon syndrome

Systemic necrotizing arteritis
Nodal Osteoarthritis
Churg-Strauss Syndrome
Wegener syndrome
Rheumatoid Arthritis

Sjogren Syndrome

Behget diseas

Relapsing polychondritis
Sclerodermia

Sarcoidosis

Biirger’s Diseases

Central Nervous System arteritis

Secondary vasculitis
Infection (Viral, bacterial)
Drugs
Beam radiation
Celiachia’s disease
Chronic inflammatory bowel diseases

Inborn malformation
Fibromuscular dysplasia
Carotid Kinking and coiling
Basilar artery ectasia
Elhers-Danlos syndrome
Elastic Pseudoxantoma
Marfan’s Syndrome
Avrtero-venous malformation

Injured vasculopathies such as carotid dissection

Other cause
Snake poison
Fatty/gas embolia
Cerebral autosomal Dominant Arteriopathy with Subcortical
Infarcts and Leucoencephalopathy (CADASIL)
Fabry’s disease
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Table 2. Etiopathogenesis of Hemorrhagic stroke

Side Causes |
Intraparenchymal Hypertension
Hemorrage Diabetes Mellitus

Brain trauma

Internal Carotid artery dissection
Eclampsia

Reperfusion injury

Rupture  of aneurysm or  artero-venous
malformation

Aurteriopathies such as Moya-Moya, Takayasu’s
Syndrome and Fibromuscular Dysplasia

Altered hemostasis (thrombolysis,
anticoagulation)

Hemorrhagic necrosis (tumor)

Venous outflow obstruction (cerebral sinus venous
thrombosis)

Extraparenchymal Subarachnoid hemorrhage

Hemorrage — Brain trauma
— Rupture of aneurysm
— Rupture of artero-venous malformation
— Artery dissection

Extradural hemorrhage

— Brain trauma

— Artery dissection

—  Dural artero-venous fistulas

Epidemiology of Stroke

Stroke could soon be the most common cause of death worldwide. Indeed, it is currently
the second leading cause of death in the Western world, ranking after heart disease and before
cancer, and causes 10% of deaths worldwide. Geographic disparities in stroke incidence have
been observed, including the existence of a "stroke belt" in the southeastern United States, but
causes of these disparities have not been explained. The incidence of stroke increases
exponentially from 30 years of age, and etiology varies by age. Advanced age is one of the
most significant stroke risk factors. Ninety-five percent of strokes occur in people age 45 and
older, and two-thirds of strokes occur in those over the age of 65. However, stroke can occur
at any age, including in fetuses.
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Quality of Life in Stroke Survivors

The most difficult aspect of having a stroke is living with the disability caused by this
condition. Stroke is associated with high morbidity rates, meaning that many patients
experience both physical and mental disability following the event. In fact, stroke morbidity
is the leading cause of decreased independence and lowered quality of life (QoL) among
adults. Interestingly, coping strategies are powerful determinant of QoL, but only more than 5
months after discharge; before this time QoL is mainly determined by general functioning [1-
2]. Despite the enormous personal and societal impact of stroke, the best method for
measuring stroke outcome is not clear, even if assessment of stroke impact has been
standardized. The National Institute of Health Stroke Scale (NIHSS) contains 13 items and
measures severity of impairment in consciousness, orientation, gaze, motor function,
sensation, language, speech and inattention, while the modified Rankin scale measures
handicap or death on a scale of 1-6.

Nevertheless, some commonly used stroke outcome measures, such as the Barthel Index,
a measure of disability in 10 functional items, and the Short Form 36 (SF-36), for example,
have no assessment of language. Consequently, patients with severe aphasia may have a
normal score on these measures and therefore be classified as having “good” outcome for
purposes of analysis of drug efficacy. Other domains often neglected in stroke outcome
assessments are cognitive, psychological, and social function [3].

Sexuality is an integrant and important part of QoL and patient affected by neurological
disability, especially if young, should also be investigated and treated for sexual disorders.
Indeed, it is common knowledge that the impact of sexual dysfunctions on patients with
recent stroke is great; however even though they suffer from sexual impairment, patients
usually do not ask for counselling, and, moreover, they are not commonly investigated for
this issue by physicians.

Aim of this chapter is to evaluate the burden of stroke on sexual function taking into
account the complex interaction between neurological, psychological and relational factors.

Sexual Dysfunction after Stroke

Sexual function relies on a complex network of peripheral and central pathways
involving the participation of autonomic and somatic nerves and the integration of numerous
spinal and supraspinal sites in the central nervous system (CNS), with the hypothalamic and
limbic regions playing a pivotal role (4).

Neurological diseases have long been recognized as causing sexual dysfunction through
an altered processing of sexual stimuli to preclude arousal, to decrease or increase desire, or
to curtail genital engorgement [5].

Various studies have shown a significant decrease in sexual satisfaction after CVA [6-
11]. In men affected by stroke, a decline in libido and poor or tailed erection and ejaculation
are frequently observed. Indeed, the reported prevalence of post-stroke diminished libido
varies from 17% to 42%. Korpelainen et al. [11] showed a significant decline in libido, sexual
arousal and satisfaction with sexual life in both male and female stroke patients, but the
frequency of patients who ceased having sexual intercourse was lower (28% at 2 months and
14% at 6 months) than in the previous studies. The same authors demonstrated that sexual
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dysfunction was strictly related to the presence of sensory hemisyndrome, in agreement with
Sjogren et al [12], who found that changes in the frequency of intercourse were related to the
degree of cutaneous sensibility impairments and levels of independence in activities of daily
living, but not with the degree of motor impairment. Tactile stimulations are extremely
important in sexual arousal and orgasm during foreplay and intercourse. Therefore, it is
obvious that sensory hemisyndrome may be related to problems with erection, ejaculation and
orgasm resulting in impaired libido and quality of life.

Interestingly, a significant decline in coital frequency, sexual satisfaction, libido, sexual
arousal and orgasm has been demonstrated among stable stroke patients with mild or no
disability [13].

Some male patients experience temporary sexual problems, usually regaining erectile
function after around seven weeks following the stroke, whereas others do not seem to
recover sexual intercourse, and/or show a worsening in time.

The cause of sexual dysfunction is often multifactorial with a complex interplay between
psychological and organic factors. In fact, sexual problems seem to be related to various
factors, like the general attitude toward sexuality, an incipient depression with anxiety after
the CVA or prior medical conditions such as hypertension, diabetes mellitus, or the use of
specific drugs.

Some authors have postulated a relationship between the location of the lesion and sexual
change, since sexual disorders appear to be more frequent when the right hemisphere is
involved [14-15]. Coslett et al. reported in a study of unilateral stroke patients that those with
a stroke lesion in the right cerebral hemisphere experienced a significant decrease in sexual
desire and in the frequency of intercourse. Indeed, libido and ability to achieve erection may
require activation of specific limbic and cortical structures, and the right hemisphere seems to
be dominant for attention/activation functions and in processing emotions. Moreover, the
right hemisphere dominance for male sexual activity may be related to the specific control of
hypothalamus-pituitary axis, as suggested by the observation of altered sexual behaviors in
patients with right temporal lobe epilepsy [16].

Nevertheless, to date, a few studies have attempted to determine the correlations between
the sexual function of stroke patients and the locations of their lesions. Jun et al [17] have
shown that patients with multiple brain lesions had a significant decrease of erectile function
compared with those with one lesion. In particular, a decrement of sexual desire was
associated with a stroke lesion on the left basal ganglia; patients with lesions in the right
cerebellum experienced significant ejaculatory disorders; and patients with lesion in the right
pons were associated with a decrease in the IIEF-5 score. Jeon et al [18] demonstrated that
patients with CVA lesions of the thalamus showed more erectile dysfunction than the patients
with CVA lesions of any other areas. This would point out the possible role of thalamus in
human penile erection supporting those data from preclinical studies that suggested how
thalamic caudal and lateral intralaminar nuclei are involving in processing the sexual outflow
from the spinothalamic pathway towards the preoptic area, amygdala, temporal lobe, and the
frontal cortex.

On the contrary, few authors did not find a significant correlation between decline of
sexual intercourse after stroke and injured hemisphere [9], whereas few findings reported a
greater incidence of sexual disorders after left-hemisphere [19]. However, it should be taken
into account that depression often accompanies left rather than right hemisphere damage and
depression may certainly lead to sexual impairment.
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Interestingly, behavioral alterations after stroke may play a role in the aetiology of sexual
changes. Hypersexuality has been related to temporal lobe lesions, history of poststroke
seizures and antidepressant activity [20]. A case of hypersexuality following bilateral
thalamic infarction has been recently described, showing how frontal-subcortical circuits may
have a pivotal role in the pathogenesis of this sexual disorder [21]. Indeed, it seems that
lacunar strokes that affect the frontolimbic connections have special propensity to cause
hypersexuality: profoundly disinhibited sexuality and hemiballism has been reported after the
infarction of the subthalamic nucleus [22].

Jawad et al reported on a case of altered sexual orientation (homosexual to heterosexual)
following an infarct in the left middle cerebral artery region; thus, the authors recommended
addressing this issue, in addition to other possible behavioral changes, while assessing
patients after a brain injury [23]. Stroke that affects the right-medial frontal cortex and the
anterior portion of the corpus callosum is one of the possible vascular causes of the so-called
alien hand syndrome, which can cause the perception that one hand belongs to someone else,
and can induce purposeful involuntary movements, even self-masturbatory movements on the
genitalia [24].

Emotional incontinence (EI), characterized by excessive and/or inappropriate
laughing/crying, has been occasionally reported after unilateral stroke. Chi-Kwon and Kim
have investigated, for the first time, both post-stroke El and sexual activity changes in the
subacute as well as the chronic stage of stroke; according to the authors, the presence of El is
a factor related to decreased poststroke sexual activity suggesting a possible alteration of an
identical neurotransmitter system [25]. Moreover, a stroke may impair the ability to correctly
interpret other’s emotions, to express the emotions of love and joy, and to notice, interpret
and express the subtle emotional cues essential to romance and love.

Physical impairment could have an important role in the etiology of long-term sexual
problems. In common with severe brain trauma, the effects of a devastating stroke may
influence body positioning and movement and challenge the ability to embrace and stimulate
the partner during sexual intercourse. Obvious drawbacks are drooling, bladder and bowel
incontinence, and other potentially unattractive behaviors. Indeed, facial dropping, speech and
memory problems, hemiparesis, difficulty eating, and incontinence all may contribute to
feeling less attractive with a consequent loss of desire and important reduction in sexual
intercourse [26]. Right-middle cerebral artery strokes have the potential to produce not only
hemianesthesia but also perceptual neglect (i.e. the inability to interpret the left side of the
environment), both of which might interfere with erotic sensations.

The role of previous medical conditions in the pathogenesis of post-stroke sexual
dysfunction is still under debate. Because stroke tends to occur with increasing age, changes
in sexual response with aging have to be taken into account when dealing with survivors of
stroke. Indeed, in men it takes longer and more direct stimulation to achieve an erection;
erections are not as hard and do not last long; orgasm may be not reached with every sexual
encounter.

Risk factors for having a stroke, beyond older age, include diabetes mellitus,
hypertension, dyslipidemia and hyperhomocysteinemia, heart disease, peripheral vascular
disease, and chronic lung disease. Although it is unlikely that people with stroke have all of
these premorbid conditions, they are likely to have at least one. The atherosclerosis, that
causes hypertension, heart disease, and stroke, may also reduce genital circulation and cause
ED. However, the longer one has the disease and the more severe the symptoms are, and the
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more likely the sexual problems are. Beside the direct impact of the disease on the sexual
function, many drugs used in these diseases, such as antihypertensives, particularly beta
blockers, may lead to sexual problems.

Bener et al. [27] have demonstrated that the most important co-morbid factors for ED in
stroke patients were diabetes, hypertension, and hypercholesterolemia, and the risk factors
were smoking and obesity.

Mood disorders, such as depression, anxiety, and post-traumatic stress syndrome, are
often observed after a stroke, and therefore post-stroke depression commonly results in sexual
dysfunction and conversely. Changes in mood seem to be related to dependence to activities
in daily living (ADL) and to the severity of neurological deficits. It is not a coincidence that
people with more severe physical impairments experience emotional disorders and decreased
sexual intercourse more frequently than people with mild impairment. Indeed, Kimura et al
reported that patients with sexual dysfunction after stroke had more frequent and severe
depressive disorder or more impaired ADL compared with patients without sexual
dysfunction [28]. Depression and fear of a recurrent stroke are examples of psychological
factors influencing sexual function and, in particular, sexual desire, but low self esteem,
partner refusal, loss of work, etc are other important issues to take into account. The dual-
control model of male sexual responsiveness, developed to explain psychogenic erectile
dysfunction, assumes that individuals vary in their propensity for inhibition and excitation
[29] and that these propensities can be regarded as personality traits specifically related to
sexuality.

Duits et al, for the first time, attempted to identify the relevance of sexual responsiveness
to sexual function in male stroke patients [30] using the Sexual Inhibition/Sexual Excitation
Scale (SIS/SES). This questionnaire includes 45 items exploring the propensity for sexual
excitation (SES), the propensity for sexual inhibition because of the threat of performance
failure (SIS1) - this fear is more intrinsic and related to inhibitory tone with a good response
to pharmacological therapy- , and the propensity for sexual inhibition because of the threat of
performance consequences (SIS2) - this fear is related to the perception of an external threat
in a specific situation, such as the risk of catching a sexually transmitted disease or, in the
case of stroke patients, the fear of a recurrent stroke. The authors found significant and
negative relationships between SIS1 and both orgasmic and sexual desire whereas SIS2,
anxiety and depression were not related to any of sexual variables; SES was instead
significantly but positively associated to sexual desire.

There is general agreement that a lack of nocturnal penile erections indicates an organic
etiology for impotence. In Korpelainen et al.’s series [11], 45% of the male patients showed
penile erections, 55% showed impaired post-stroke penile erections, and none of the patients
had a complete absence of nocturnal erections. Interestingly, 28% of the patients at 2 months
and 14% at 6 months reported they had stopped having sexual intercourse, although their
nocturnal erections still exist. Therefore, the authors supposed that both psychological and
organic factors (i.e lesions of the autonomic and limbic nervous systems) may determine the
form and quality of the sexual life of stroke patients.

The role of psychological factors is further confirmed by the observation that sexual
disorders are reported not only by the patients, but also by their partners. The illness is often
experienced as a critical event in life and the impact of stroke on the psychological health of
caregivers is relevant. A higher level of emotional disorders among care-givers, especially in
stroke patients’ spouses, as compared with control, has been demonstrated [31]. Nevertheless,
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little information is available about the consequences of stroke on sexual behavior and
attitudes of the stroke patients’ spouses, although they are very important in terms of stroke
survivors® well-being. Previous studies [32-33] suggest that spouses experience negative
changes in the quality of their sexual life similar to those of stroke patients, but there is a lack
of detailed information regarding the changes in their sexual life. Korpelainen et al (10)
revealed a significant decline in libido, coital frequency, sexual arousal, and satisfaction with
sexual disorders significantly associated with various psychological factors, such as general
attitude towards sexuality, fear of stroke recurrences and ability to discuss sexuality.

In addition to comorbidity, neurological and psychological factors, CNS driven
alterations of the control of the autonomic system may also contribute to sexual impairments
in stroke patients. Indeed, poststroke sympathetic hyper-function and/or parasympathetic
hypo-function can determine abnormalities in heart response, pressure regulation, sudomotor
and vasomotor regulatory systems. In this context, bladder and bowel dysfunction and
impotence may be related to autonomic failure following stroke. Experimental and human
studies suggest that the insular cortex, especially the right insula, is the most important
cortical area controlling both sympathetically and parasympathetically mediated
cardiovascular regulation thanks to its connection with other autonomic regulatory areas
located in the subcortical limbic and forebrain regions [34]. Penile erection and ejaculation
requires interplay of smooth and skeletal fibers, glandular and endothelial cells, controlled by
the autonomic nervous system. As a result of this, autonomic pathways might constitute
privileged targets for pharmacological treatment of poststroke sexual dysfunctions. Indeed,
drugs focusing on the imbalance between sympathetic and parasympathetic systems may have
important implications not just to reduce the risk of adverse cardiovascular events in the acute
phase but also to improve the QoL in stroke survivors.

Aphasia and Sexuality. As we have previously underlined, changes in sexuality have
attracted during the past decades the interest of researchers, but studies rarely included
aphasic subjects because of the extreme difficulty to interview them. A pilot study by
Lemieux et al. [35] showed a reduced frequency of sexual intercourse and an increasing in
other sexual activities in their aphasic patients. Interestingly, patients reported it was harder to
verbally initiate and talk about desire of sex, while their spouses evidenced that the aphasic
partner was no longer able to express their feelings or engage in sexually intimate
conversation. Thus, it is authors’ opinion that aphasia affects sexuality differently than for
other stroke patients and that their couples need discussing sexuality with their physicians.

Sexuality of stroke survivors is commonly affected by motor, sensory and autonomic
dysfunction, but for people with aphasia sexual dysfunction is often more related to their
communication disorder, since adequate communication skills are essential for forming and
maintaining social and sexual relationships. Aphasia also represents a formidable barrier to
talking about sexuality with health care professionals, especially when he is mute on this
issue. Neglect of sexuality by health care workers denies access to assessment, counselling
and treatment services, particularly in this scenario, wherein aphasic people lack the words to
initiate these discussions themselves.

Stroke during sexual intercourse. The association between the various risk factors and
stroke are well established, but very little is known about factors that may precipitate acute
stroke. Negative emotions, anger, sudden changes in body posture in response to a startling
event, and all Valsalva-provoking activities in the presence of a patent foramen ovale (PFO),
i.e lifting a heavy weight, straining a stool, laughing, coughing, and trumpet or horn playing,
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appear to be independent triggers for ischemic stroke [36-37]. Sexual intercourse has been
described in few cases as an unusual trigger of stroke. Becker et al reported 4 patients who
had stroke during sexual intercourse; all had echocardiographic evidence of a PFO and no
obvious explanation for their strokes, making paradoxical embolism plausible. If PFO
predispose to stroke, then it is assumed that venous clots may pass in the arterial circulation at
the level of the atria. Since deep venous thrombosis has been rarely documented in patients
with PFO and cryptogenic stroke, emerging evidence suggests that trombophilias are more
prevalent in these individuals. During Valsalva maneuver, there is an increase in
intrathoracic, central venous and right atrial pressure; if the right pressure exceeds the left
one, a right-to-left shunt may occur through the PFO. The physiologic changes during coital
activity, i.e heart rate and blood pressure increasing, are likely similar to those seen during
Valsalva maneuver and thus could predispose individuals to paradoxical embolization.

The occurrence of acute stroke immediately after intercourse has been also attributable to
vasospasm, cerebral hemorrhage or subarachnoid hemorrhage. Nonetheless, the only
epidemiologic study which examined the relation between frequency of sexual intercourse
and risk of ischemic stroke failed to demonstrate this correlation reassuring for the public who
might reasonably believe that sexual activities can cause strokes [38].

Conclusion

Since the number of people who survive stroke and live with its consequences is
increasing, there is a need for a better management of stroke related problems, including
sexual dysfunction, providing the patients and their caregivers’ information useful to achieve
a better QoL.

Discussing and treating sexual problems in stroke survivors enters the framework of a
holistic approach. Prevention should dispel stereotypes, myths, and misperceptions, not only
in stroke survivors and their partners but also in rehabilitation staff members who may be
unprepared for this goal.
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Sexual Dysfunction in Multiple
Sclerosis
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Abstract

Sexuality and sexual health are important factors in determining quality of life.
Multiple sclerosis (MS), a major cause of neurological disability in young adults, can
compromise the perception, definition and expression of sexuality. Physical and cognitive
symptoms of MS as well as psychological and social issues can directly affect sexual
functioning and body image with reduced libido and self-esteem. Male patients with MS
frequently develop sexual dysfunction (SD) as a consequence of the neurological
impairment, physical and psychological changes indirectly affecting the sexual response.
Recently, a greater attention for SD in physicians involved in the care of MS has led to
the improvement of diagnostic and therapeutic options for SD. In parallel with the
optimization of disease-modifying and symptomatic therapies for MS improving long-
term functional independence, advances in medical and surgical treatments for
neurogenic SD could enhance quality of life.

The first part of this chapter discusses the epidemiology and pathophysiology of SD
in male patients. The second part addresses the diagnostic and therapeutic approaches,
with regard to both standardized clinical diagnostic instruments and upcoming imaging
techniques, and multidisciplinary treatment strategies.

Introduction

Multiple sclerosis (MS) is a common inflammatory disorder of the central nervous
system affecting about 2.5 million people around the world. MS represents the most common
cause of neurological disability among young adults [1]. In the relapsing-remitting (RR)
phase, MS is generally characterized by acute attacks spontaneously resolving or leaving
chronic neurological consequences. In the secondary progressive (SP) phase, patients undergo
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a slow progression of disability with or without superimposed relapses. In this scenario,
patients with MS suffer from neurological sequelae of relapses and chronic progression, and
residual symptoms related to new lesion formation. Although patent therapies for MS - i.e.
interferons beta, glatiramer acetate and, more recently, natalizumab - have dramatically
changed the natural history of MS by reducing the number of relapses and the progression of
clinical disability [2], the management of specific symptoms encountered by MS patients,
including spasticity or muscle weakness, pain, tremor, fatigue, sensory deficits, bladder
dysfunction and cognitive impairment, is still challenging. Sexual dysfunction (SD),
especially in male patients, is another frequent and disabling aspect of the disease, severely
affecting quality of life, mood and interpersonal relationships. The negative impact of SD on
quality of life in MS has been recently demonstrated even when corrected by confounding
factors such as disability, as evaluated by the Expanded Disability Status Scale (EDSS) [3]
and age [4,5]. Unfortunately, SD is frequently overlooked and, as a consequence, not faced
and managed properly. In MS, the reason for the underestimation of this problem can be
attributed both to patients, often reticent to address these symptoms to the medical staff, and
neurologists, that do not approach the topic systematically.

In recent years, a comprehensive conceptual model of SD in MS has been developed by Foley
et al. [6]. This model categorizes SD in three general components: primary, secondary and tertiary
SD. The primary SD is directly due to MS-related neurologic deficits affecting the sexual
response. Men complain of altered genital sensation, decreased libido, ejaculation and orgasmic
dysfunction and, most commonly, erectile dysfunction (ED). The secondary SD is attributed to
MS-related physical impairments and symptoms that affect indirectly the sexual response,
including spasticity and contractures, fatigue, bladder dysfunction and cognitive symptoms.
Furthermore, adverse effects of MS medications are frequently causes of secondary SD. The
tertiary SD is caused by the psychological, social and cultural issues of having a chronic disabling
disease that affects sexual functioning. Symptoms of MS may compromise the self-image
affecting the way one views himself as an attractive individual. An impaired self-esteem can
generate fear of rejection, decreased sexual confidence causing withdrawal from sexual activity. In
addition, mood disorders and emotional issues such as anxiety and guilt can have a negative effect
on sexuality and intimate relationship. The examination of SD according to this model allows a
better identification of the nature of symptoms and the specific cause of the problem, focusing on
the appropriate treatment approach.

In the first part of this chapter we will discuss the prevalence and the pathophysiology of
SD in male patients with MS. In the second part we will review the basic intervention in the
evaluation and treatment of SD.

The aim of this chapter is to show the principles underlying a correct, comprehensive and
multifactorial approach to alleviate symptoms of SD and improve the quality of life in male
MS patients.

Prevalence of Male Sexual Dysfunction
in Multiple Sclerosis

Historically, clinical studies have reported a prevalence of SD in male patients with MS
ranging from 7% to 91% [7,8]. More recent studies have confirmed a high prevalence of SD
in men, ranging from 45% to 70% [9,10]. SD prevalence is significantly higher in MS
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patients than in the general population [11]. In a large case-control study [9], male patients
with MS experienced decreased libido, erectile dysfunction (ED) and ejaculatory dysfunction
with a higher frequency than patients with other chronic diseases or healthy controls.

As previously described, primary SD accounts for MS-related neurologic alterations,
directly compromising sexuality. ED was empirically considered for years the most frequent
SD reported by men with MS. MS male patients complain of ED in 50%-75% of cases.
Another frequent SD is ejaculatory dysfunction often associated to orgasmic dysfunction
(including premature, retarded or retrograde ejaculation) (50%) and anorgasmia (37%) [6,12].
Men often reported decreased sexual interest or desire (libido) as a common event (39%)
during the course of MS.°

Regarding secondary and tertiary SD, prevalence estimates are relatively more difficult
than for primary SD. Secondary SD is a consequence of MS symptoms or an adverse effect of
symptomatic drugs, and does not directly affect pathways related to the neurologic control of
the genital system. Some Authors reported from their anecdotal experience that the
prevalence of secondary SD may be correlated with the prevalence of specific symptoms [13].
Secondary symptoms of MS most frequently impairing sexual activity are muscle weakness
(58%), spasticity (24%), contractures (12%), incontinence (5%) [14]. MS patients with
spasticity can experience adductor spasms during intercourse, leading to difficulty with
movements, fatigue and pain affecting about 75% and 70% of patients, respectively, that may
discourage them from engaging in sexual activity. Neurogenic bladder symptoms — i.e.
urinary frequency, urgency, incontinence, retention — are frequently associated with SD and
about 98% of MS male patients with ED reported urinary symptoms in the study of [15].
Cognitive dysfunction has been recognized as an early symptom in MS patients (45%-65%)
[16]. As sexuality, with regard to its psychological aspects, depends widely on higher cortical
function, some Authors highlighted a frequent correlation between cognitive dysfunction and
SD [13]. In addition to MS-related symptoms, many symptomatic treatments currently used
in the clinical practice — antispastics, anticonvulsivants, antidepressants - may have the
potential to cause urinary disturbances, ED, decreased libido and precipitating secondary SD.

Regarding tertiary SD, mood disorders, mainly depression, that affects 24% to 54% of
patients, contribute to SD.

Prevalence of SD has also been studied in different subtypes of MS and in patients with
different levels of disability. No studies have shown a clear association between ED and MS
subtypes [17,18]. Numerous studies have demonstrated a positive correlation between SD and
disease duration and disability [10,5,19,20], while others failed to find positive correlations
between high EDSS score and SD [11,21,22]. The correlation between disability and SD is
still uncertain. In line with these controversial findings, the study of MacCabe et al. [11] did
not demonstrate a correlation between MS exacerbations and sexual satisfaction.

Pathophysiology of Male Sexual Dysfunction
in Multiple Sclerosis

Erection and ejaculation are the result of the interaction of sensitive stimuli involving the
penis. The spinal and peripheral innervation of the penis includes somatic afferences and
sympathetic and parasympathetic nervous systems. Afferences from the penis mainly synapse
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at S2-S4 level but some fibers ascend and enter the spinal cord in the lower thoracic region
with sympathetic ones. Parasympathetic efference causes vasodilatation in erectile tissue.
Ejaculation starts as the result of pudendal somatic motor and sympathetic innervation
causing contractions of the pelvic floor and propulsion of the semen while the bladder neck is
closed.

Normally, sexual activity depends upon the interaction between neurological, endocrine,
vascular and psychological factors. Sexual function includes arousal, peripheral response of
the genitals (vascular congestion and erection) and orgasm. In MS, both lesions involving the
brain and spinal cord can be the cause of SD. The higher frequency of primary SD in MS
patients rather than in the general population accounts for a major role of neurological
damage caused by MS in the pathogenesis of these disturbances [9]. Arousal has been
demonstrated to start centrally and Magnetic Resonance Imaging (MRI) studies have begun to
identify a number of brain regions that take part in this process. Upper motor neuron lesions
in the brainstem or above the lumbar section of the spinal cord may compromise psychogenic
erection [22]. Furthermore, MS brain lesion can directly interfere with the regulation of libido
and the arousing of sexual stimuli [23]. Various MRI studies have tried to correlate the
burden and location of MS-related plaques to SD, with the aim to also separate organic from
psychogenic etiologies of SD in MS patients. Even if MRI studies still need further
validation, demyelinating lesions of the pons are emerging as predictive markers of SD,
especially orgasmic dysfunction. Zivadinov et al. [20] found a significant correlation between
parenchymal atrophy of the pons and ED in male patients with MS. In the same study, no
other MRI measures, including T1 and T2 lesion burden and cortical atrophy, and
neurophysiologic studies (cortical pudendal and tibia evoked potentials) correlated with
symptoms of SD. Other Authors confirmed the correlations between SD and pontine atrophy
and demonstrated correlations between SD and the cerebral white matter lesion burden of the
inferior parietal lobe and ventricle enlargement [21]. Brainstem and pyramidal alterations, as
well as MRI total lesion burden, have been particularly correlated with anorgasmia in patients
with MS [12]. The use of a multimodal ascertainment (evoked potentials, MRI) in the
evaluation of SD in MS could enhance our ability to predict the onset and the evolution of
primary SD. The potential for particular MRI parameters in the study of SD in MS, especially
primary SD, is increasing and, even if still not validated, could represent the future of SD
diagnostics and follow-up.

As the same neurological pathways compromised in bladder and bowel functions are also
involved in sexual function, a possible correlation between these disturbances and SD has
been widely investigated [5,12]. Bladder and bowel dysfunctions, including constipation,
evacuation, diarrhea and fecal incontinence are common in MS, with a frequency of 83% and
45%-68%, respectively [22]. Some studies reported a correlation between bladder symptoms
and ED. However, this was not confirmed by studies correlating data of urodynamic tests
with ED in male MS patients [24]. Generally, a strong correlation between the presence and
severity of neurologic bladder with SD has been established, independently from the
disability score (EDSS) and age [22]. In addition, other studies revealed interesting
associations between specific bladder dysfunctions (urgency, urge incontinence...) and those
of SD (altered genital sensation, decreased libido and orgasm, increased time for arousal,
ED). However, despite the high prevalence of bladder and bowel disturbances in MS, studies
have provided no clear evidence of an etiological relationship between these disturbances and
SD.
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Evaluation of Sexual Dysfunction
in Multiple Sclerosis

The evaluation of SD in male patients with MS should start with a comprehensive history
collection and physical examination. The ideal approach to MS patients experiencing SD is
multidisciplinary, involving different professional workers as nurses, social workers and
psychologists coordinated by the neurologist, highly trained in SD and MS. The high
prevalence of SD in MS patients and the lack of symptoms or diagnostic tools predictive of
primary SD onset point out the need of an accurate sexual history collection.

Clinical Interview

A semi-structured clinical interview is the first and mandatory tool to investigate the
presence of SD in MS patients. The objectives of the clinical interview are the identification
of the SD and the evaluation of its severity and impact on quality of life. A comprehensive
evaluation necessarily deals with the nature of the main sexual complaint, the time of onset,
its frequency and severity, information about religious, cultural, social and sexual orientation
of the patient, lifestyle issues (eating habits, alcohol and/or drug abuse, exercise and work
habits), medical information regarding MS (recent relapses, medical disorders potentially
causing SD, bladder or bowel dysfunction) and psychological information (problems
experienced during past relationships, emotional status, presence of anxiety or mood
disorders, history of mental illness, decreased self-esteem and/or altered body image,
presence of psychological stressors). It is also of great importance to investigate the past
medical history regarding any previous SD treatment and the attempted strategies of
management, including consults with neurologists, psychosexuologists and/or psychiatrists
and the goals that were or were not reached by the treatment. Each individual may have
different expectations for treatments and this should accurately be discussed and planned
during the consult with the managing team.

These semi-structured clinical interview may provide a general scheme to obtain essential
data on the patient's sexual life. However, this interview should be personalized,
supplemented and modified by the clinician according to personal experience and the
patient’s situation.

Standardized Questionnaires

Despite the current use of semi-structured clinical interviews for the assessment of SD, a
practical and validated instrument for the quantification of SD is still lacking in the literature.
As a consequence, in recent years researchers and clinicians have used questionnaires and
surveys that are not standardized or validated, including The Sexual Function Scale of the
Minimal Record of Disability (MRD) [24]. This part of the MRD scale is useful in the
assessment of the general level of sexual activity distinguishing between before and after the
onset of MS. However, this questionnaire falls short in categorizing the specific nature of
sexual symptoms, severity and their impact on sexual functioning. In 2000, a 9-item self-
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reported structured questionnaire, The Multiple Sclerosis Intimacy and Sexuality
Questionnaire (MSISQ), was developed [13]. It is based on the conceptual model of Foley et
al. and it is conceived to assess the impact of primary, secondary and tertiary symptoms on
sexual activity and satisfaction. This scale is easy to use and very reliable and allows the
clinician to underlie specific areas of SD and the severity of their involvement.

It is a suitable screening tool for SD, preliminary to a more comprehensive treatment
planning both in men and women. Regarding ED, a structured reliable symptom collection
can be obtained through The International Index of Erectile Function (IIEF), a self-
administered questionnaire.

Medical Assessment

Medical examination for the assessment of SD should be comprehensive and include all
systems potentially involved in the physiology of sexuality. Neurologic examination should
include the assessment of genital sensitive function including the research for allodynia,
muscle weakness and alterations in muscular tone and the anal wink to document reflex
function of the sacral segments.

Physical examination should also be accurately performed as it may reveal potential signs
of medical conditions associated to SD. A decline in body hair, gynecomastia and testicular
atrophy can signal a decreased sieric androgen level. Scars as signs of prior abdominal
surgery, the presence of bruits at the auscultation of femoral pulses may indicate a possible
cause of neurovascular dysfunction. Orthostatic hypotension may discover an autonomic
nervous system dysfunction. External examination of the penis is also important as it can
reveal anatomic abnormalities that can be secondary to diseases (i.e. Peyronie’s disease),
trauma or surgery.

MRI of the brain and entire spinal cord should be performed. Electrophysiological
examination is based on the bulbocavernosus reflex that may reveal a disruption in either the
central sacral reflex center or the pudendal/penile nerves. It should be accompanied by the
evoked somatosensory reflex of the pudendal plexus. In the case of ED, nocturnal penile
tumescence (NPT) should also be assessed as a simple and non-invasive method to
distinguish psychogenic component of ED. This test can document the preserved nocturnal
reflex erection in psychogenic ED. However, it may sometimes give false positive results in
patients with purely neurogenic ED. Psychogenic ED generally develops acutely, could be
intermittent or present only with selected partners, with the preservation of the ability to
masturbate and to achieve morning erections. Most MS patients with ED continue to have
nocturnal erections or erections in response to genital stimulation without being sufficient for
sexual intercourse. Organic causes of ED other than MS include medical conditions such as
diabetes mellitus, atherosclerosis, hyper or hypothyroidism, hypertension, uremia,
alcoholism, vasculopathy, neuropathy and hypogonadism. In MS, male patients experiencing
ED are generally young and have no other risk factors for ED. On the other hand, all these
conditions should be excluded or confirmed, as neurogenic ED is not predicted by any test,
and it is diagnosed by exclusion. However, organic and psychogenic ED can coexist and the
identification of an organic cause cannot exclude the presence of psychological stressors.
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A complete review of medication regimen is crucial to exclude iatrogenic causes of SD.
A great variety of symptomatic drugs commonly used in MS are recognized causes of SD
(Table 1).

Table 1. Adverse sexual effects of frequently used symptomatic drugs for multiple sclerosis

Symptoms of MS Treatment Adverse sexual function
effects
Spasticity Baclofen ED
Inability to ejaculate
Tizanidine Urinary frequency
Urgency
Incontinence
Urinary retention
Dantrolene Decreased libido
ED
Retrograde ejaculation
Fatigue Amantadine Decreased libido
Pain Tricyclic antidepressants ED
Ejaculatory impairment
Anorgasmia
Decreased libido
Valproic acid ED
Carbamazepine ED
Gabapentin ED
Levetiracetam ED
Lamotrigine ED
Duloxetine Decreased libido ED
Ejaculation dysfunction
Anorgasmia
Depression SSRlIs Decreased libido
Anorgasmia
Delayed ejaculation
Venlafaxine ED
Anorgasmia

ED: erectile dysfunction; MS: multiple sclerosis; SSRIs: selective serotonin reuptake inhibitors.

Antispastics can induce several SDs including ED and inability to ejaculate (Baclofen),
urinary frequency, urgency, retention and incontinence (Tizanidine), ED, retrograde
ejaculation end decreased libido (Dantrolene). Amantadine, the most frequently used drug
treatment for fatigue may determine decreased libido. Also anticonvulsants such as
carbamazepine or phenytoin may lower serum levels of testosterone and, subsequently, libido.
Other anticonvulsant or antidepressant drugs commonly used for the treatment of seizures,
depression or neuropathic pain are associated to a large number of adverse sexual side effects
including ED, ejaculatory impairment and anorgasmia, decreased libido (tricyclic
antidepressants, selective serotonine reuptake inhibitors, venlafaxine), ED (valproic acid,
lamotrigine, duloxetine, gabapentin, levetiracetam). A possible treatment strategy could be
represented by the tapering of dose and the substitution with alternative agents. A
comprehensive review addressing the potential adverse side effects of symptomatic drugs for
MS has been recently published by Fletcher et al. (2008) [13].



100 Lorenzo De Santi, Edoardo Sessa and Rocco Salvatore Calabro

Multidisciplinary Approach to Sexual Dysfunction
in Multiple Sclerosis

At this time, no approved disease-modifying drugs for MS are effective in improving or
preventing SD. As a consequence, neurologists must be confident of all treatment options
globally regarding aspects of sexuality, their short- and long-term consequences and should
be realistic with the patient about expectancies. The “right” choice of the most satisfying
treatment for SD necessarily implies the collaborative efforts of the neurologist, the patient
and his partner. In addition, nurses and social workers should be involved in the decision
making process to tailor-make treatment plans that are not only effective but also coincide
with the patient’s lifestyle, cultural and religious values.

Primary Sexual Dysfunction

ED is the most frequently reported SD in male patients with MS. ED can be approached
and often successfully treated by a variety of methods. Pharmacological approaches are
affective and represent a well-tolerated treatment for neurogenic ED of various etiologies.
Sildenafil citrate is a phosphodiesterase type 5 inhibitor, acting on the cavernosal smooth
muscle of the penis and enhancing erectile function subsequently to sexual stimulation that
showed a significant improvement of erections in a double blind randomized trial compared
with placebo [25]. Penile erection is mediated by nitric oxide via cyclic guanosine
monophosphate (cGMP). Sildenafil improves cGMP concentrations locally in the penis,
promoting tumescence. More recently, other phosphodiesterase type 5 inhibitors, such as
vardenafil and tadalafil, have been introduced in clinical practice. These compounds have a
longer half-life than sildenafil, allowing more spontaneous erections and a long-lasting
efficacy. Another pharmacological treatment for neurogenic impotence is intracavernosal
injection of vasodilatatory agents. The most commonly used agents are alprostadil
(prostaglandin E1) and papaverine. Injections are performed through a small-gauge needle at
the base of the penis into each corporal body. Slow infusion is associated to a minimum
discomfort and automated self-injection devices simplify the process. Most MS patients
experiencing ED are young, with an adequate blood flow to the corpora cavernosa, showing a
good response to intracavernosal injections at low doses. Prostaglandin E1 is endogenously
produced in the penis and determines a more natural erection with a lower complication rate.
Possible side effects associated to this treatment are local scar formation, impaired integrity of
neurovascular tissue and deformity of the penis, priapism. Prostaglandin E1 may also be
administered by urethral suppositories and this route of administration can be chosen by
patients with motor limitations and poor hand coordination. Combination of alprostadil,
papaverine and phentolamine has not been studied yet in men with MS experiencing ED,;
however, given the good results obtained in young patients with other causes of neurogenic
ED, 95% of success rate in patients with spinal cord injury [26], it should be effective also in
MS patients.

Vacuum devices or “pumps” are non surgical alternatives to the pharmacological
treatment of neurogenic ED. These devices are placed over the flaccid penis to create a
vacuum that induces blood flow into the penis causing the erection. When the erection is
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achieved a band is placed at the basis of the penis to prevent the flowing back of the blood.
These devices have been studied in patients with spinal cord injury and the percentage of men
showing an erection adequate for penetration was 93% and 76% at three and six months,
respectively [27]. The most common adverse effects associated to the use of vacuum devices
are premature loss of erection, ecchymosis, petechiae, skin abrasions, discomfort. These
devices have not been studied in the MS population and data about efficacy and safety are
derived from studies on cohorts of patients with spinal cord injury.

Surgical alternatives for neurogenic ED are several types of inflatable and non-inflatable
penile implants. Non-inflatable implants consist of semirigid flexible rods surgically placed
into the corpora cavernosa allowing the penis to simulate a natural erection. The limitation of
this surgery is that the penis is in a permanent semirigid state and smaller than a naturally
erected penis. In inflatable prostheses, a fluid-filled reservoir is implanted in the lower
abdomen and connected to tubes in the corpora cavernosa of the penis. With the pressure
applied to the pump, the fluid flows from the reservoir to the tubes in the penis to simulate a
natural erection. When erection is not needed a valve on the pump lets the fluid flow back and
the penis return flaccid. These devices are more expensive than the non-inflatable prostheses
and this surgery is more invasive.

In some MS patients with neurogenic ED, the inability to achieve a reliable erection
could be due to a somatosensory deficit and reversed by a vibratory stimulation to the glans
penis or applied through a rectal probe. If the erection obtained with the electrostimulator is
inadequate for vaginal penetration, other agents, including the previously reviewed
pharmacological phosphodiesterase type 5 inhibitors, can be used in association.

Other new treatments for neurogenic ED are under investigation. Transanal electrical
stimulation to the pelvic plexus has shown the ability to induce a semi-rigid or rigid erection
in 57% of patients with non-neurogenic ED [28] and percutaneous perineal electrostimulation
resulted in a significant increase in intracavernosal pressure in 18 young men with spinal cord
injury and ED and healthy controls [29]. These new techniques could provide new and non-
invasive alternative strategies for the management of neurogenic ED.

Secondary Sexual Dysfunction

As previously discussed, secondary SD is a direct consequence of symptoms and physical
limitations due to MS. A correct information and education is crucial to help patients to
manage their secondary SD. Simple suggestions like the planning of daily activities can
significantly reduce the impact of symptoms on sexuality.

To alleviate fatigue, oral drugs with a stimulatory effect, such as amantadine or pemoline,
can be taken before sexual activity. Other strategies deal with the planning of energy-saving
techniques during daily activities or choosing sexual positions that are less difficult and
strenuous for the partners with MS. Muscle weakness, spasticity, and incoordination may be
greatly influenced by sexual position. The aid of counseling by a physical therapist
experienced in sexual issues may be helpful for the couple to find safe and comfortable
positions to engage in sexual activity. In addition, the use of antispastic medications before
sexual activity can reduce difficulties due to spasticity. A correct choice of position for sexual
activity is also of great importance when bladder dysfunction is present. In this case
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occupational therapists and nurses should teach MS patients how to avoid positions that put
pressure on the bladder and bladder devices and how to manage catheters before and during
the sexual intercourse. Bladder dysfunction can severely compromise the quality and the
continuity of sexual activity. Patients should avoid drinking and empty the bladder before
having sex. To make the sexual activity more relaxing and to reduce anxiety, psychotherapists
should discuss with the patient and his partner about possible accidents associated with the
loss of bladder or bowel control during sex. This would reduce embarrassment and fear of
rejection by the partner.

Medications frequently used in MS as symptomatic drugs can interfere with a variety of
aspects of sexual activity as described in the paragraph “Evaluation of sexual dysfunction in
multiple sclerosis: medical assessment”. In every single case, the neurologist should assess
the benefits of medications on the overall quality of life, taking into account their possible
influence on sexual activity. If the pharmacological treatment impairs sexual performance, the
neurologist should choose an alternative drug or try to modify dosages or administration
schedule to reduce the negative effect on sexuality.

Tertiary Sexual Dysfunction

MS is a chronic disabling disease that affects sexual functioning. This condition has
psychological, social and cultural implications that generate tertiary SD. Symptoms of MS
may compromise the self-image affecting the way one views himself as an attractive
individual associated to feeling less masculine, diminished sexual confidence and reactive
depression, anxiety and decreased libido. A therapeutic intervention involving
psychotherapists, psychologists and social workers may improve self-esteem by providing
positive feedback, reinforcement and adequate copying strategies. The need for dependency
can make the patient feel vulnerable and angered. On the other hand, partners may be
resentful of their acquired responsibilities and their new role of care-giver. Effective
communication into couples facing MS is essential for expressing personal fears and needs
related to sexual activity and maintaining a healthy partnership. Communication skills are
improved by couple counseling, favoring better copying strategies of patients with chronic
diseases such as MS. In addition, the nursing activity should be performed, if at all possible,
by non family members, as it allows the partner to preserve his identity as sexual partners.

Conclusions

SD shows a high prevalence among the male population with MS. SD is caused by the
involvement of specific neuropsychological processes regarding sexual function and by the
influences of symptoms and physical disability due to MS. The exact mechanisms are still
under investigation. The categorization of SD by Foley et al. into three classes — primary,
secondary and tertiary SDs — has improved our ability to understand, approach and manage
their complex and multifactorial nature. An accurate diagnosis of the causes and nature of the
SD is necessary for an effective treatment strategy that should include a combination of
medical (pharmacological and/or surgical), educational and counseling approaches, as well as
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practical hints for daily living and sexual activities. Categorizing the SDs as primary, i.e.
directly regarding neurological damage due to MS, or secondary, i.e. as a consequence of
symptoms or drug side effects, or tertiary, i.e. the psychological and social implications of
MS affecting sexual functioning, is possible only with an open and direct patient-doctor
communication. Neurologists and coworkers (nurses, psychologists, social workers) trained
in MS should take the initiative in asking patients about their sexual functioning and possible
dysfunctions, quantifying the degree of impairment and its impact on quality of life and
finding the best approach. To date, the best approach to alleviate clinical symptoms is based
on an open communication between the patient and the team managing MS, followed by a
multidisciplinary approach.
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Abstract

Behavioral disturbances and sexual dysfunctions are common in neurodegenerative
disorders. Inappropriate sexual behaviors (ISB) should be seen as a part of the symptom
cluster of behavioral disturbances associated with dementia, which are disruptive,
distressing, and impair the care of the patient. Sexual disorders, especially loss of libido,
are very common in male individuals with Parkinson’s Disease, and are suggested to
have a multifactorial aetiology, including central and autonomic dysfunction, motor
impairment, reduced self-esteem, and psychiatric comorbidity like anxiety and
depression.

Sexual Dysfunction in Dementia

Alzheimer disease (AD), a neurodegenerative disease predominantly affecting associative
brain regions such as medial temporal, posterior cingulate, lateral temporal, parietal and
frontal cortices [1-3], is clinically characterized by a progressive decline in memory and
higher cognitive functions. AD patients are mainly impaired in controlled cognitive processes
such as explicit memory recall [4], and they frequently rely on familiarity-based processes,
allowing them to perform routine (automatic) activities [5-7]. Moreover, personality changes
and impaired judgment are typically observed in the disease [8].

AD is the most common form of dementia affecting about 5% of 65 years older and 20%
of 85 years older people, and followed by vascular dementia and Lewy body disease. Other
less common causes of dementia are Parkinson’s disease, alcohol abuse, normal pressure
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hydrocephalus, HIV infection, hypothyroidism, and deficiencies of Vitamin B12 and folic
acid.

Interestingly, while behavioral disturbances are seen in more than 80% of patients
suffering from these disorders, sexually inappropriate behaviors are relatively uncommon
causing immense distress to patients and their caregivers.

Sexuality is not only associated with procreation or sexual intercourse, but also includes
tenderness, warmth, emotion, passion, and touching, which are all important for the psycho-
physical well being of the elderly.

Although general population has historically held vague assumptions and myths
concerning sexual issues and practices of the older people, several studies have highlighted
how they experience sexual interest and activity [9-12]. Some authors have debated on the
right of the elderly to have a regular sexual live indicating that institutions should not allow
unmarried older people to have sexual relations or masturbation [13]. In recent years,
elderly’s quality of live is growing in importance among the general population although
sexuality of older people is still marginalised in society [14]. Health professional attitude
toward sex issues of elderly is predominantly passive and conservative [15,16], since
institutionalized individuals with dementia are typically unable to properly manage their
sexual needs [17]. Moreover, caregivers often have a more conservative and limiting attitude
toward AD-patients than toward those with higher cognitive status [18,19]. Nevertheless,
sexuality is still important in elderly people as well as in the young, but a frequently raised
question is: should two demented persons or one demented with a non-demented person be
allowed to engage in a sexual relationship? The answer is still under debate, but use the
safety-first rule. However, if the patients present a normal cognitive functioning and it is
competent to understand a relationship, there is no resistance to let them form such
relationship. However, individual’s awareness about the relationship, the presence or absence
of coercion, moral values, ability to prevent abuse, and psychological aspects of entering and
terminating relationships should be always evaluated.

The most frequent sexual disorder in AD-patients is hypersexuality or inappropriate
sexual behavior. Many authors refer to these altered behaviors using the following two
definitions: [1] overt acts associated with increased libido; [2] persistent, uninhibited, sexual
behaviors directed at oneself or other people. Sexual altered behaviors are often verbal and/or
physical acts with sexual meaning or intent. Patients could present with increased libido,
change in orientation, sexual comments, excessive hugging/kissing, preoccupation with sex,
masturbation in public, grabbing at the genitals and/or breasts of other residents or staff,
sexual hallucinations, delusions of spousal infidelity, attempting to seduce other residents or
staff, chasing other residents for sexual purposes, exposing one's genitals in public, and
disrobing in public. Indeed, some behaviors are thought to be inappropriate because they are
performed publicly. Moreover, even when inappropriate sexual behavior is not so bouncy, it
can be profoundly disruptive to caregivers and other residents in assisted living and skilled
nursing facilities [20-21].

It has been shown that over 2/3 patients with dementia will have behavioral disturbances
at any one point in time and that 1/3 of outpatients with dementia and 4/5 of the patients
living in long-term care facilities have behavioral disturbance [22,23]. Interestingly,
behavioral disturbances can lead to increased morbidity, greater health care resource
utilization, and premature institutionalization [24].
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Nevertheless, epidemiological research regarding inappropriate sexual behaviors in
elderly is limited. The best estimate is that 7% to 25% of demented patients exhibit altered
sexual behaviors, which are more commonly found in men, although the exact sex ratios are
not clear [25].

The brain systems implicated in the neurobiology of inappropriate sexual behaviors are
the frontal lobes, the temporo-limbic system, the striatum, and the hypothalamus. Each
system is thought to work differently from the other, and we could predict the type of the
abnormal behaviors associated with them.

The most well studied of all the brain systems is frontal lobe by far. Its dysfunction is
commonly seen in dementias, multiple sclerosis, and tumors determining disinhibition rather
than hypersexuality more frequently [26-28].

Animal studies have shown that sexual behaviors are also mediated through the temporo-
limbic system. In humans, bilateral lesions of the temporal lobes result in Kluver-Bucy
syndrome, which has been well described elsewhere in this book. Hypersexual behaviors have
also been reported after temporal lobe strokes, tumors, and epilepsy. Altered sexual behaviors
is more frequent after right-side temporal lesions then left-side as right lobe modulates
emotion and the understanding of the affect associated with sexual arousal [29-35].

When lesions of the corticostriatal circuits occur, AD patients could present obsessive-
compulsive behaviors. Similar behaviors can be seen in Huntington’s discase, Wilson’s
disease, and Tourette’s syndrome [36-40].

Lesions involving the hypothalamus can lead to an increase in sexual behaviors; for
example, Kleine-Levin syndrome is determined by bilateral hypothalamic dysfunction.
Lesions to the right hypothalamus and periventricular area can cause manic symptoms
including increased sexual drive [34,41].

Anamnesis with a thorough sexual history is the main part of the assessment in sexology.
When the patient is severely impaired, caregivers or family members could give accurate
information to clinician. It must be ensured that these behaviors are really sexual and
inappropriate and do not represent a desire for closeness or comfort. It is also common for
caregivers and the staff at nursing homes to misinterpret some of these behaviors as being
sexually disinhibited. History-taking should be followed by a good mental status and physical
examination. Laboratory data and neuroimaging examination have to be obtained to rule out
delirium. Neuropsychological testing may help in evaluating the patient’s level of cognitive
functioning and in understanding his or her deficits. It is important to have an open discussion
about these behaviors, exploring distress they can cause and how it should be handled. The
open communication and a prompt intervention are the keys to success [42-43].

Poor studies have systematically reviewed the treatment of altered sexual behaviors in
patients with AD. The choice of treatment depends upon the urgency of the situation, the
types of behaviors, and the underlying medical conditions of the patient. Both non-
pharmacological and pharmacological treatments have been found to be effective.

When behaviors are due to certain misinterpreted social cues, then modification of these
cues usually leads to a reduction at inappropriate behaviors. The most useful non-
pharmacological treatments for those behaviors are the following [45-48]:

Behavior modification. Explanation to the patient of the unacceptable nature of
behaviors is advisable. Confrontation has to be avoided because it may cause
excessive guilt or shame, while ignoring these behaviors could reinforce them.
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Distraction with an adequate social activity may be a very useful technique for some
of the patients. In nursing homes, single rooms and provision for conjugal or home
visits may help reduce the frequency of such behaviors by satisfying the patient’s
normal sexual drive. For those patients who are already exhibiting inappropriate
behaviors, avoidance of over stimulating television or radio programs is helpful.
Trousers that open in the back or that are without zippers may be helpful in
exhibitionist patient.

Supportive psychotherapy. This modality of treatment is more important for partners
of AD patients, which often need reassurance about the nature of these behaviors,
which are mostly due to the illness and not a reflection of their relationship. It may
also be useful to reframe their partner’s sexual requests as calls for closeness and
reassurance.

Changing the attitudes of the family, caregivers, and staff in the nursing homes. The
care of patients with dementia at home or at a nursing home demands a high degree
of technical and interpersonal skills. Caregivers are often caught between moral
norms, a person’s rights, and providing appropriate cares for their patients. This can
lead to confusion, anger, denial, helplessness, and sometimes ambivalence and
apathy. Suitable sex-education programs for the family, the caregivers, and the staff
at the nursing homes can add to the quality of life of a demented person. The need for
normal sexual expression while preventing inappropriate sexual behaviors should be
emphasized. Three separate studies have demonstrated that greater knowledge of
sexuality and aging is associated with a more permissive attitude.

Medications should only be used when all other treatment methods have failed, following
the general rule of starting at a low dose and titrating slowly. Benzodiazepines are not
advisable in these patients because can cause disinhibition. The classes of medications that
have been found to be useful in the treatment of these behaviors include selective serotonin
reuptake inhibitors (SSRIs) antidepressants, antipsychotics, and hormonal agents, along with
cimetidine and pindolol.

Antidepressants. The SSRIs are found to be the best medications to decrease
inappropriate behaviors. They present antiobsessional and antilibidinal effects with a
high safety in overdose (49,50). Moreover, they tend to decrease sex hormone—
induced aggressive behaviors and have an added benefit of treating comorbid
depression and anxiety disorders [51]. The common side effects of these drugs are
gastrointestinal disturbances, headache, insomnia, and other possible sexual
dysfunctions. Only cases about the use of SSRI as treatment of these altered
behaviors have been reported. Therapeutical dose of paroxetine is 20 mg daily with
an effect seen within 1 week and sustained at 3 —month follow-up. Moreover,
citalopram (20 mg daily) is thought to be more effective than paroxetine, thanks to
higher selectivity on serotonine reuptake inhibition. Also tricyclic antidepressants,
such as clomipramine (at a dose of 150 to 200 mg daily), are found to be effective in
the treatment of inappropriate sexual behavior in patients with dementia and
exhibitionism [52-54]
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Antipsychotics. The use of antipsychotics as treatment of abnormal sexual behaviors
in AD-patients is confirmed only by clinical evidence. To date, no randomized
clinical trials have been made to test their efficacy and safety. Their action seems to
be related to the dopamine-blocking effect. Atypical antipsychotics are more used in
clinical practice rather than typical ones, because of their better tolerance in the
elderly. In a case report, an 85-year-old man affected by dementia and Parkinson the
altered sexual behavior [54-56].

Trazodone. Cases of patients with dementia and inappropriate sexual behaviors
responding to trazodone, after antipsychotic and benzodiazepine failure, have been
described. The main side effects of trazodone, a presynaptic reuptake inhibitor and a
mild postreceptor agonist of serotonin, are headache, dry mouth, sedation, orthostatic
hypotension, and weight gain. Priapism is a rare complication and seems to be due to
the a-2 blocking effect of the drug; when priapism occurs, intracavernous injection of
epinephrine may be useful as emergency treatment [57].

Antiandrogens. The most common antiandrogens are medroxyprogesterone acetate
(MPA) and cyproterone acetate (CPA). They act on the reduction in serum
testosterone level, which is thought to impair sexual functioning, so to eliminate the
inappropriate behaviors. MPA is a progesterone-like molecule that inhibits the levels
of pituitary luteinizing hormone (LH) and follicle stimulating hormone (FSH) with a
reduction in testosterone blood level. The major side effects are sedation, increased
appetite, weight gain, fatigue, loss of body hair, hot and cold flashes, mild diabetes,
decreased ejaculatory volume, and symptoms of depression. In 1986, Cooper et al
reported 4 male nursing home patients with dementia and inappropriate behaviors.
MPA was administered at the dosage of 300mg intramuscularly per week for 1 year
with a reduction of undesirable sexual activities within 10 to 14 days. The mean
serum levels of testosterone and LH were reduced by 90% and 60%, respectively,
after 28 days, but returned to pre-treatment levels within 4 weeks after the end of the
trial. At 1-year follow-up, 3 of the 4 patients were free of the inappropriate
behaviors, with the forth patient presenting just some inappropriate behaviors. The
investigators suggested that the effect of the drug was not only due to the reduction
of the testosterone but also to its inhibitory effect on the hypothalamic neurons [58].
To our knowledge, there is no evidence of the use of CPA for hypersexuality in men.
Only two case-reports of women with increased sexual behavior or compulsive
masturbation have reported so far, with positive results [59].

Estrogens. The common estrogens used in clinical practice are diethylstilbestrol
(DES) and conjugated estrogen. These medications act on LH and FSH secretion
reducing testosterone production. Common side effects include fluid retention,
nausea, vomiting, impotence, and gynecomastia. Thromboembolic episodes and
increased cardiovascular events are common in patients affected by prostate cancer
and treated with DES [60]. A marked improvement in sexual abnormalities has been
demonstrated in 38 out of 39 patients with dementia treated with oral estrogens or
with transdermal estrogen patches [61].

Gonadotropin-releasing hormone analogs. These medications suppress testosterone
production by stimulating the secretion of pituitary LH and FSH, leading to increased
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estrogen production and decreased testosterone levels. Leuprolide acetate is the
common gonadotropin-releasing hormone (GnRH) analog used in clinical practice.
Common side effects include hot flashes, erectile dysfunction, decreased libido, and
irritation at the injection sites [62,63]. Opportunity of using these agents for the
treatment of hypersexuality in elderly is still under debate. To the best of our
knowledge, only two demented patients with hypersexuality, successfully treated
with leuprolide, have been reported. . Problems with this drug include the inability of
the subject to give informed consent, its particular side-effect profile and the ethical
issue on its potential “chemical castration” [64].

- Cimetidine. Cimetidine is an H-2 receptor antagonist with antiandrogen effects. In a
retrospective study of 17 men and 3 women with various inappropriate behaviors, 14
had a good response to cimetidine at dose of 600 to 1600 mg daily. Common side
effects were nausea, arthralgia, and headaches [65].

- Pindolol. Pindolol is a p-adrenergic blockers, which seems to reduce inappropriate
sexual behaviors, agitation and aggression by decreasing adrenergic drive.
Nevertheless, only a 75-year-old demented man with aggressive and hypersexual
behaviors responding to of 40 mg/daily of pindolol has been described so far. Time
to response was 2 weeks. Common side effects of pindolol are fatigue and
hypotension [66].

- Mood Stabilizers, Cholinesterase Inhibitors (donezepil, rivastigmine, galantamine)
and N-methyl D-aspartate Receptor Antagonist (NMDA) are commonly used in
clinical practice as treatment of patients with cognitive impairment. Although there
are no clinical evidence on the efficacy and safety of these agents on hypersexuality
in AD-patients, they are thought to reduce altered behavior by improving cognitive
function [67-70]

Dementia is a public health problem, which is growing in importance. Behavioral
problems in these subjects are very common, are considered a major source of distress and,
furthermore, they represent one of the main causes of demented patient hospitalization into
skilled nursing facilities.

Although inappropriate sexual behaviors in patients with dementia are not as common as
other behavioral disturbances, they represent an extremely distressing and often
underweighted symptom.

Early detection, prevention and a proper treatment of altered sexual behavior will reduce
undue suffering to both the patients and their caregivers, as well as improve the quality of life
for all those affected.
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Sexual Dysfunction in Parkinson Disease

Parkinson’s Diseases (PD) involves motor system, mental, cognitive and autonomic
functions, and is clinically characterized by motor and non motor impairment. Among the
latter, the sexual dysfunction (SD) are frequent, impairing quality of life and welfare, but are
often overlooked for various reasons, including: reluctance of patients in dealing with sexual
problems, lack of awareness about the possible relationship between PD and SD, omission of
sexual anamnesis.

Moreover, another aspect to take into account is the relationship between PD and sexual
hormones. Indeed, hormones affect the dopamine system and may have a neuroprotective
function and effects on symptoms of the disease with implications for clinical practice. SD in
PD can result from alterations in motor, mental or cognitive disease-specific functions and
involve both the desire and the sexual arousal. SD is more common in patients with PD
compared with controls of the same age and is more common in men than women. It was
observed alteration also in excitement [1] because of the interference of motor impairments
and other non motor disorders on sexual activity (sialorrhea, seborrhea, bradykinesia,
akinesia, etc.). Motor disorders of PD (bradykinesia, rigidity, tremor, immobility in bed,
difficulty in movements of the fingers and hands) can alter the physical contact between
partners and make sexual intercourse very difficult. This leads the patient to have a more
passive role with the sexual partners and to require a patient with a more active role. Some
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events such as sweating, drooling, disorders of posture, and tremor make patients less
attractive, while hypomimia could be interpreted by the partner as a lack of feeling or desire.

Sleep and nocturnal disturbances, such as REM behaviour disorders, can lead to
separation of the bed, which further decrease the opportunities for intimate contact.
Moreover, the presence of depression, anxiety, apathy, often present, may also lead to
reduced function and sexual satisfaction. Finally, several drugs can cause either hyposexuality
or hypersexuality. For example, libido seems to rise after dopaminergic therapy [2]: L-Dopa
in 8% of patients is used to restore sexual activity and in 1% of patients induces
hypersexuality [3]; the dopamine agonists may induce hypersexuality in 3% of patients [4],
and apomorphine and ropinirole probably have an effect on stimulation of D2 receptors of
preoptic area with an increase of oxytocin at the lumbosacral spinal level, which cause
erectogenic stimuli. PD can interfere with sexuality through a more specific mechanism.
Indeed, the dopaminergic system (meso-diencephalon and spinal cord) is crucial in sexual
desire and excitement [5]: dopamine acts on preoptic area, medial accumbens nucleus, and
spinal cord [6]. Alterations of the prefrontal cortex (whose function is modulated by
dopamine) are frequently associated with apathy syndrome, characterized by lack of
motivation that involves sexual desire, leading to deficiency of excitement and difficulty
achieving orgasm [7].

The degeneration of dopaminergic neurons also determines the impairment of these
neural systems. Finally, neuropathological data suggest that brain structures involved in
sexual behaviour are also early affected in PD. Actually there is an increasing body of
evidence supporting the existence of lateralized brain asymmetries in the regulation of
neuroendocrine, reproductive and sexual functions [8]. For instance, there is more
gonadotropin-releasing hormone (GnRH) in the right ventromedial hypothalamus than in the
left in experimental models [8]. The secretion of this hormone is stimulated by dopamine
which, conversely, stimulates the secretion of luteinizing hormone (LH). LH regulates the
synthesis of steroids hormones, such as testosterone. This hormone, either directly or through
its metabolic products, has inhibitory effects on the secretion and release of GnRH and it
directly inhibits the secretion and release of gonadotropins. Prolactin, which is inhibited by
dopamine, is also a potent inhibitor of GnRH secretion and then indirectly inhibits LH and
testosterone secretion. A dopaminergic deficit has been demonstrated in the hypothalamus of
PD patients [9]. Thus, PD and dopaminergic medication may influence hypothalamic and
pituitary function. However, PD patients do not seem to differ from healthy elderly in
gonadotropic hormones and testosterone levels [10]. Unfortunately, the few studies that
assessed endocrine functioning in PD have not considered disease asymmetry and thus
neglected the relevance of neuroendocrine asymmetry. Nevertheless, alterations in the
concentrations of serum testosterone can be considered a possible cause of SD in patients
with PD. A reduced availability of testosterone is found in 20-25% of PD and it can cause
depression, fatigue, anxiety, lack of energy and decreased libido [11], which may be resolved
with adequate hormone replacement therapy. In PD patients there is a significant inverse
correlation between free testosterone levels and apathy, although there are still controversies
on the practical relevance of this issue [12]. It was reported, however, that testosterone
therapy in patients with reduced serum levels improves motor and non-motor disorders.
Indeed, testosterone can improve writing, tremor, stride length, the ability to cut food, for the
latter, testosterone may improve depression, anxiety, libido, SD, all disorders that are often
resistant to antiparkinsonian therapy [10].
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Cognitive functioning, in spite of its close relationship with age and mood, was also
associated with SD. Of note, the right prefrontal cortex is particularly important for the
emotional responses of sexuality [13]. Furthermore, changes in androgen levels in older men
modulate, at least in part, the cognitive changes of aging [14]. Fatigue is an additional
problem in PD and it is frequently related to major depression, sleep disorder, cognitive
impairment, comorbidities, and testosterone deficiency [15].SD in male PD are erectile
dysfunction, sexual dissatisfaction, premature ejaculation, anorgasmia. Other issues of
sexuality are hypersexuality and paraphilias [16]. Almost all the partners of young patients
(<60 years) are sexually dissatisfied [17]. It is estimated that about 60% of patients report SD.
It is interesting to note that erectile dysfunction is associated with an increased risk of
developing PD; indeed, the presence of erectile dysfunction, anosmia and constipation can
help identifying those at risk of developing PD [18]. Erectile dysfunction is certainly one of
the most common non motor symptoms in PD, but it also easily diagnosed and is currently
well controlled with therapy [19]. Several therapeutic aids are useful for treatment. The first is
the use of dopamine agonists. If there is no adequate effectiveness, inhibitors of
phosphodiesterase type 5 (tadalafil, vardenafil, sildenafil) are extremely effective.
Phosphodiesterase type 5 (PDE 5) enzymes are highly concentrated at the level of visceral
smooth muscle where reduce cyclic adenosine monophosphate guanosine (cGMP), the second
messenger of nitric oxide, involved in the relaxation of vascular smooth muscle [19]. This
pathway is essential for vasodilatation in the corpus cavernosum. Sildenafil, tadalafil and
vardenafil can sometimes cause mild and transient side effects: headache, flushing, dyspepsia,
rhinitis, abnormal vision, back pain and myalgia. Apomorphine is indicated in patients with
orthostatic hypotension in which PDE inhibitors are contraindicated [20]. Hypersexuality is
one of the possible manifestations of the disorder of impulse control, which affects about 5%
of PD patients [4]. This dysfunction is more frequent in patients taking dopamine agonists or
IMAO-B, in those with a history of mood disorders, anxiety, irritability or aggressiveness,
impulsivity, alcohol or drug abuse [4]. When hypersexuality is associated with mild cognitive
impairment, the use of acetylcholinesterase inhibitors may be therapeutical. PD-related SD,
which has been suggested as a result of central and autonomic dysfunction compounded by
defective motor skills, reduces self-esteem so that comorbid psychiatric states like anxiety
and depression are rather common in these patients [16]. However, it has received scant
attention both in clinical context and in research. SD in PD is often underrecognized and
undertreated. However, some studies have shown that, in both genders, sexual difficulties in
getting aroused and decreased desire are highly frequent in PD. In addition, decreased sexual
desire in patients with PD correlates with reduced general satisfaction from life. Although
erectile dysfunction and premature ejaculation have been pointed out as the main causes of
higher levels of sexual dissatisfaction, men with PD may have lack of drive and interest in sex
even thought they are still potent. Studies about SD are incomplete and contradictory [16].
Some authors have already considered some variables when assessing SD in PD such as age,
stage and disease duration and severity, impact in activities of daily living, and quality of life.
However, many variables, such as psychiatric disorders, cognition, fatigue, apathy, sleep
disorders, drug therapy, and personal relationships have been neglected. Data regarding SD in
PD are scarce; nevertheless, the prevalence of sexual problems in PD seems to be higher than
in the general population. Lindau et al. have recently published the results of a community-
based survey assessing sexual life in more than 3,000 elderly [21]. The most important factors
in the development of SD were aging and female gender. Among women, low desire was the
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most prevalent sexual problem, while erectile dysfunction was the most prevalent one among
men. In PD, decreased interest in sex was associated with aging and female gender, too.
However, depression seems to be the most important predictor of loss libido. The relationship
between depressive disorders and sexual disorders is well established. The largest study
assessing the prevalence of SD in depressed patients showed that 52.8% of untreated patients
reported decreased libido [22]. Lipe et al [23] reported a study in which the sexual function of
a group of male Parkinson's disease patients was compared with a group of patients with
arthritis. Sexual problems were found to increase in relation to disease severity and
depression in both groups; moreover, the two groups were similar in all measured aspects of
sexual functioning, with the exception of more arousal dysfunctions in the PD group.
Interestingly, a recent study has reported hypersexuality as a complication of levodopa
treatment in PD [24]. The general lack of professionals’ interest in sexual function in
Parkinson's disease may relate to two main assumptions, neither of which is warranted. First,
Parkinson's disease is not generally assumed to be associated with physiological dysfunction
or neuronal damage that would interfere with the sexual response. Autonomic dysfunction
affecting the urogenital system is, however, found in some patients with idiopathic
Parkinson's disease, whereas in patients with Parkinsonism, especially in multiple system
atrophy, such autonomic dysfunction may be the main problem. Second, there may be an
implicit assumption that patients with Parkinson's disease, being generally middle-aged or
elderly, are not interested or have a diminishing interest in sex. While the frequency of sexual
intercourse may diminish with age, this does not mean that sexuality plays no role in the lives
of the elderly. This assumption also ignores the significant proportion of cases with early
onset Parkinson's disease who develop the disease in early or mid-adulthood when reduced
sexual activity is not the norm. While autonomic nervous system involvement may be a
possible cause of primary sexual dysfunction in some patients with Parkinson's disease, many
other factors may lead or contribute to secondary sexual dysfunction, either in the patient,
their partner or both. The motor symptoms of Parkinson's disease may make the act of sexual
intercourse difficult. Fatigue may also play a role. Anti-Parkinsonian medication may have
some effect on both libido and the sexual response. The hypersexuality reported in some
patients may be a problem, whereas the desire of an increasing in frequency of sexual
intercourse is not shared by both partners. Diminishing physical capacity may necessitate the
patient taking a more passive role. In addition, because of drug regimes, motor function for
many patients is at its best in the morning and worst at night. A shift in the pattern of sexual
activity may therefore be desirable to take advantage of the optimum motor status of the
patient. Difficulties may develop in couples who do not want to try, or are unwilling to make,
such adaptive changes in sexual behaviour, either in its timing, or in the roles played by
individual partners. Furthermore, if the patient's movement disorder is disruptive at night, the
couple may take sleeping in separate beds or even in separate rooms, thus decreasing the
opportunity for spontaneous sexual contact. In conclusion, the disturbance of sexual function
in PD is a complex phenomenon resulting from the interaction of several factors:
neurodegeneration areas of central and autonomic nervous system involved in sexual
function, mental and physical impairment and disability homeostasis generated by the
disease, sexual side effects of drug therapy, altered relationship dynamics with their partner,
and comorbidities such as dyslipidemia, hypertension, diabetes, hypogonadism and
depression.
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Chapter 8

Sexual Dysfunction in Spinal Cord
Injury

Concetta Pastura, Gianni D’Aleo, Antonino Levita,
and Rocco Salvatore Calabro

Abstract

Despite advances in the field of medicine, injury to the spinal cord remains a
devastating problem. Spinal cord Injury (SCI) often results in permanent neurological
deficit and, depending on the level of injury, may leave the patient severely disabled. SCI
has a dramatic emotional impact on the patient and his family and represents a high
burden to society. Moreover, patients with SCI have a poor quality of life, often
worsened by the presence of sexual dysfunction, which is really dramatic especially at a

young age.

Introduction

Spinal cord injury can be divided into traumatic injury and non traumatic injury.

Traumatic Spinal Cord Injury

Between 2000 and 2003 the most common causes of SCI were motor vehicle crashes
(50,4%), falls (23,8 %), sports (9%), violence (11,2%) and others (5,6 %).

The sports associated to high risk of traumatic SCI are: rock climbing, surfing and diving.

SCI causes incomplete tetraplegia in 34,5% of cases, complete paraplegia in 23,1%,
complete tetraplegia in 18,4%, and incomplete paraplegia in 17,5% [1-2] .

In SCI patients reported mortality ranges from 4,4-16,7%) [3] .
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In Italy the most common causes of traumatic SCI are: falls 22%, sport 8%, suicide
attempts 4%, violence 2%, other 9% [4] .

If we exclude the gunshot wounds, from cuts and/or bullet fragments, the most common
cause of traumatic SCI is the result of a force that is applied at distance from the region where
the damage occurs, i.e. hyperflexion (determining forward bending of the spine),
hyperextension (determining bending backward of the spine), rotation (determining twisting
of the spine) and compression (determining crushing of the spine).

The cervical spine and the point of transition between the dorsal and lumbar spine, are the
most affected segments, since they are more mobile. Over 2/3 of spinal injury involves C3,
C4 and C5 vertebral bodies , with complete spine injury in 20% of cases, 1/3 of spinal injury
involving the dorsal and lumbar spine, especially from D1 to D5 and from D1 a L1, with
complete spine injury in 39% of cases.

Non Traumatic Spinal Cord Injury

Excluding multiple sclerosis (MS), the most common causes of SCI in the young are:
tumors (25%), vascular disease (25%), inflammatory disease (19,5 %) spinal stenosis
(18,6%), degenerative central nervous system (CNS) diseases (10 %) and other 7 % (5) (table
1).

SCI Syndromes

According to the International Standards for Neurological Classification,

SCI can be classified as tetraplegia (quadriplegia) if it involves a cervical spinal segment or
paraplegia if it involves a thoracic, lumbar, or sacral spinal segment. SCI is further identified
as being complete (absence of all motor or sensory functions at the lowest sacral level) or
incomplete (at least some preservation of motor or sensory functions below the level of the
injury, including the lowest sacral level).

Complete SCI is a functional transection of the spinal cord in which electrical impulses of
sensory information going up to the brain, as well as motor information coming down from
the brain, are disrupted. It is the complete loss of neural communication across the injury
level evidenced by the neurologic examination that establishes a poor prognosis of recovery.

Incomplete spinal cord injuries cover the spectrum from patients that have minimal
preservation of distal sacral function to those that are practically normal. Even the more
severe incomplete injuries have a significantly better prognosis than a complete SCI.

In the central cord syndrome, the patient’s upper extremities are neurologically impaired,
particularly the hands, but the lower extremities are relatively spared. If severe, the patient
may appear to have a complete loss of neurologic function below the level of the injury but
maintains bowel and bladder control.

In anterior spinal syndrome the patient is weak in all four extremities with loss of pain
and temperature sensation in all extremities; however, vibration and position sense (posterior
columns) remain intact. This syndrome is thought to be the result of inadequate blood supply
from the anterior spinal artery, either occlusion through compression or embolization.
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Table 1. Causes of non traumatic SCI

Causes
Tumors Extradural

Intradural-extramedullary
Intramedullary
Vascular disease Spinal cord ischemia

Spinal cord hemorrhage (hematomyelia, subarachnoid,
epidural and subdural hemorrhage)

Myelitis Infective (viral, bacterial, protozoal and parasitic)
(transverse, widespread

. . Noninfectious
and disseminated)

Stenosis

Malformation Chiari malformations (from type | to type IV and
acquired)
Vascular malformations (epidural, cavernous, complex,
arteriovenous malformation, arteriovenous fistula, dural
arteriovenous fistula, metameric and disseminated
angiomatosis)
Syringomyelia
Spina bifida (occult and manifest spina bifida such as
meningocele and myelomeningocele)

Genetic diseases Spinocerebellar ataxia

Motoneuron diseases

Hereditary spastic paraplegia

The posterior columns are spared, because this area is supplied by the paired posterior
spinal arteries. In 1850, Brown-Sequard described a functional hemisection of the cord that
now bears his name, the Brown-Sequard syndrome. Clinically, it is characterized by weakness
ipsilateral to the injury and controlateral loss of pain and temperature. The anatomic basis for
these neurologic findings is that postsynaptic pain and temperature fibers cross in the spinal
cord near their point of origin, whereas motor fibers cross in the brainstem. Lesions of one
side of the spinal cord interrupt ipsilateral descending motor pathways and contralateral
ascending pathways conveying pain and thermal sensations.

Cauda equina, which arises from conus medullaris, supplies the legs as well as bowel,
bladder, and genital areas. Lesions of this structure lead to lower extremity weakness and
numbness with associated bowel, bladder and sexual function deficiencies [6].
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Physiology of the Erection and Ejaculation

Erection

A parasympathetic centre (reflex-activated centre), located in the spinal cord segments
S2-4 is the main mediator of erection. The efferents run in the nervi errigentes, but the final
pathway is believed to be short adrenergic nerves that release norepinephrine. The afferents
transmitting penile sensation run in the pudendal nerve to the sacral centre.

A sympathetic centre, psychologically activated and located in T11-L2, likewise mediates
erection through fibres in the hypogastric nerves to the corpora cavernosa.

Erection is sustained by compression of the veins between the expanded corpora and the
tunica albuginea. It is the smooth muscle relaxation of the penile arteries and in the corpus
cavernosum, which leads to the penile erection. This is a result of
parasympathetic/noradrenergic noncholinergic neural pathway activation and simultaneous
inhibition of sympathetic outflow.

Ejaculation
The sympathetic nervous system (T11-L2) sends efferent fibers in the hypogastric nerve

to vasa deferentia, seminal vesicles and prostatic smooth muscle fibers, and gives rise to the
peristalsis necessary for seminal emission i.e. the first phase of ejaculation. Closure of the
bladder neck as well is enforced through sympathetic stimulation.

The parasympathetic centre (S2-4) supplies nervi errigentes with efferents to the prostate
glands, in part leading to the formation of seminal fluid.

A somatic centre, located in S2-4, with fibers in the pudendal nerve, supplies the
bulbospongiosus and ischiocavernous muscles and the muscle of the pelvic floor to bring
about the clinic contractions causing the projectile ejaculation with release of semen from the
urethra: the second phase of ejaculation. Therefore, if a person has a lesion of this centre,
ejaculation is not projectile, but dribbling in nature [7].

Sexual Function in Spinal Cord Lesion Men

Studies on war veterans identified spinal reflex and psychogenic pathways for erection
and showed that level and completeness of spinal cord damage determine the extent to which
erectile and ejaculatory capacity is affected [8]. Indeed, the impact on sexual functioning
depends on the degree of injury and its location on the spinal cord [9,10] .

After SCI involving specific spinal centre, male patients may present erection, ejaculation
and fertility dysfunction, while women may experience [11-13] pain with intercourse and
inability to reach orgasm [14,15] . Erectile dysfunction is defined as the inability to achieve or
maintain an erection sufficient for satisfactory sexual activity [16] .

Guttman [17] distinguished three phases in the pathophysiology of the sexual
dysfunction: spinal shock, reflex return and readjustment.

The phase of spinal shock lasts from few hours to several weeks, during which there is a
complete or almost complete suppression of reflex activity below the level of the cord lesion.
Male genital reflexes (reflex penile erection, bulbocavernosus and scrotal reflexes) are
abolished or profoundly depressed; erectile and ejaculatory functions are abolished.
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Spinal shock is believed to be due to the sudden interruption of the suprasegmental
descending fiber systems that keep the spinal motor neurons in a continuous state of
subliminal depolarization [18] . The period of spinal shock is the main reason why it is almost
impossible to predict sexual function recovery (including erection and ejaculation) in SCL
men within the first weeks after the injury. After this phase, reflex activity and spasticity may
appear in the lower extremities, and bladder and bowel function may become reflexogenic. In
suprasacral lesions the erection reflex becomes one of the components of the autonomic
functions of the isolated cord, taking part in the “mass response'. In fact, it may appear
independently of cerebral participation, before the reflex responses of the skeletal muscles are
fully developed. Tactile stimuli of varying type and intensity, including stimulation of the
glans and around the penis, may result in erection [19] .

Sexual readjustment after injury was closely and positively correlated with willingness to
experiment with alternative sexual expressions and young age at injury. Physical and social
independence and a high mood level were further positive determinants of sexual adaptation
after injury [20] .

Three types of erections after SCL [21,22] have been described. Reflexogenic erection is
induced by cutaneous or mucous membrane stimulation from areas below the level of the
lesion, thus requiring an intact reflex arc, including S2 - 4. Psychogenic erection is induced by
psychic stimulation: visual, auditory, olfactory, as well as dreams, memories, and fantasies. In
SCL men with lesions below L2 it is believed to be via the thoracolumbar sympathetic
outflow. This erection results only in swelling and lengthening of the penis without rigidity,
and therefore, without the possibility of intromission (i.e. impotentia coendi).

Mixed erection may occur when the level of the lesion is below L2 and above S2. The
erectile response may differ individually regarding the duration and quality of the erection.

In conclusion, after a complete high lesion, psychogenic erections are lost but reflex ones
remain. Lower lesions ( at conus and cauda equina level), reduce erectile capacity. Erotic
sensations travel in spinal cord pathways close to the spinothalamic tract (23,24) .
Nevertheless, Alexander et al. described the ability to experience orgasm in about 38% of
men with apparently complete lesions [25] .

Damage to the cauda equina is likely to affect both the anterior and posterior sacral
pathways that contain somatic and parasympathetic fibers. This can determine both loss of
perineal sensation and sexual response and loss of voluntary control of the anal and urethra
sphincters. Rees et al. [19] observed that out of 36 mostly ambulant men with long-standing
cauda equina damage of various etiologies, 35 reported sustained sexual dysfunction, which
was moderate or severe in 59%, but only drugly attended to in five cases [28] . The
combination of loss of genital sensation and function makes any alleviation of sexual
dysfunction in men very difficult [27] .

It has been found that incomplete SCI patients are better in assessing their erectile
function than persons with complete lesions [29] . Courtois et al [30] observed, using penile
strain gauge and reflexogenic stimulation (masturbation) and psychogenic stimulation (film),
that erectile potential was a function of the lesion type and stimulation source.

Erection is more likely to be obtained in incomplete than complete lesions. Individuals
with suprasacral lesions with an intact parasympathetic centre, have a higher frequency of
erection than individuals with lower lesions [31].

Indeed, in a group of patients with complete and incomplete SCI, Tsuji et al [32] found
recovery of erectile function in about 25% within 1 month after injury, in 60 % within 6
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months, and in 80% within 1 year; in 5 %, the recovery occurred after 2 years. In those with
cervical or thoracic vertebral injury, 30% to 40% regained erectile function within 1 month,
and 70% to 80% within 6 months. Only 10% of those with a lumbar vertebral injury
recovered erectile function within 1 month and 40% within 6 months.

In addition to having problems with erectile dysfunction, ejaculatory function may be
compromised in SCI because of impairment in the coordinated neurologic impulses between
the sympathetic, parasympathetic and somatic nervous systems [33,34] . Ejaculation and
orgasm are likely to occur simultaneously, although a number of men with SCI achieve
orgasm without ejaculation [26] . Men with incomplete SCI are more likely to achieve
simultaneous orgasm than men with any other patterns of SCI [34,35] .

After a complete spinal-cord injury, only 4% of men with high lesions and 18% of men
with lower lesions are able to ejaculate [8]. Poor sperm quality after spinal-cord injury is a
further confounding factor. Vibrostimulation or electroejaculation from transrectal
stimulation of the prostatic nerve plexus allows sperm retrieve for assisted reproductive
techniques [26,27] .

Male infertility associated with SCI occurs from a combination of erectile dysfunction
and ejaculatory failure. In the acute phase of SCI, semen quality is normal (6-12 days post-
injury) but in the following weeks, sperm motility and viability declines [34] .

Other factors that contribute to infertility include frequent urinary tract infections,
impaired scrotal thermoregulation and retrograde ejaculation [37,38]

Sexual dysfunction has physiologic and psychological causes and its effect is influenced
by the patient’s age, gender, culture and comorbid medical conditions. Changes in physical
appearance, limited sexual positioning, autonomic dysreflexia, urinary and bowel
incontinence, spasticity, neuropathic pain and alteration of the thermoregulation, are factors
that negatively impact sexual arousal and activity [11] .

Urine leakage is possible during sexual intercourse; moreover, urine odor and external
drainage devices may negatively impact desire, libido and sexual arousal. SCI patient may
experience bowel incontinence and flatulence during sexual activity.

The possibility of autonomic dysreflexia affecting bladder and bowel function,
cardiovascular control and temperature regulation may diminish willingness to engage in
sexual activity.

The appearance and texture of the skin and the risk for skin breakdown not only limit
sexual positioning but greatly affect comfort with body [39] . The reduced capability to
balance and support the body, imposes limits on sexual positioning and movements of the
pelvis during intercourse. In addition, sudden muscle spasms can interrupt sexual activity and
restrict positioning [39,40,41] .

Nursing intervention includes fostering two-way and open communication on sexual
intimacy issues between SCI patients and their partners. Identifying new erogenous zones and
sexual positions by exploration and communication between partners is critical to returning to
a fulfilling sexual activity after SCI. Patients will not be able to use all of the coital positions
they used before SCI. It is only through personal exploration and communication that new
coital positions will be identified [11] .

Recent literature has provided insight into the psychological impact of SCI, specifically
evaluating sexual satisfaction and predictors of positive outcome [39,42, 43] .

Sexual satisfaction, desire and fulfillment are greater in patients who are engaged in a
strong emotional relationship with good communication and who are open to sexual
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experimentation, and when the patient perceives that his/her partner enjoys the sexual aspects
of their relationship [11] .

Improving sexual function remains a priority for people living with SCI and the current
means of enhancing sexual ability are still deemed unsatisfactory in regard to improving
quality of life (QoL) [41, 43, 44,45, 46, 47, 48].

Drugs for Spinal Cord Injury and Sexual Dysfunction

Sixty per cent of people with spinal cord injury (SCI) show spasticity; this is the major
secondary medical problem and is responsible for medical interventions or hospitalization
[49].

Severe spasticity can have a profound adverse impact on the patient’s ability to cope with
everyday activities and, thus, on the quality of life [50] .

Spasticity can be treated with oral medication (such as baclofen, tizanidine, clonidine),
injection of botulinum toxin for localized spasms or intrathecal administration of baclofen or
clonidine [51] .

The most used drug to control spasticity is baclofen (Beta-[4-clorofenil] GABA), a
muscle relaxant drug, derivative of the neurotransmitter gamma aminobutyric acid
(GABA).

Chronic intrathecal baclofen infusion in patients with spinal cord lesions caused a
reversible decrease of erection rigidity and/or reduced duration and impairment of ejaculation
(Denys et al, 1998). This observation led to the introduction of oral baclofen in the treatment
of refractory and recurrent idiopathic priapism [52-54] .

To the best of our knowledge, no data are available about the utility of intrathecal
baclofen for the treatment of otherwise refractory priapism that may occur in patients with
spinal spasticity. We have recently reported [55] a 41-year-old male patient who sustained a
severe traumatic spinal cord injury in a motor vehicle accident. On clinical examination he
presented with tetraplegia due to a C3-C4 lesion with a herniated disc and compression of the
dural sac.

One month after discectomy, the patient, developed a gradual increase of spasticity mild
erectile dysfunction, which enabled him to have only occasionally satisfactory sexual
intercourse, and priapism episodes.

Since high oral baclofen resulted only in a mild improvement of his spasticity and
priapism with important side effects, an intrathecal pump system (Medtronic Synchromed EL,
Minneapolis, MN) was implanted, leading to a decrease of spasticity, absence of priapism
episodes, and improvement of urge incontinence.

At 5 years follow up, the patient experienced a further episode of priapism, only when he
missed a pomp refilling.

Priapism is a persistent penile erection that is unrelated to sexual stimulation. Subtypes
include ischemic, non-ischemic, and intermittent (stuttering) priapism. Treatment of priapism
includes systemic drugs (e.g., antiandrogen hormonal agents), baclofen, digoxin, and
terbutaline); self-injection of sympathomimetic agents (e.g., phenylephrine) into the corpus
cavernosum; and as a last resort a penile prosthesis [56].

Studies in rats and humans suggest that baclofen, a GABAB receptor agonist, inhibits
penile erection and ejaculation [57,58] .
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Intrathecal injections of baclofen (0.2, 0.4, or 0.8 ug) into the subarachnoid space of the
lumbosacral spinal cord (L5-S1) resulted in a dose-related decrease of the number of animals
responding in a penile reflex test [58]

Baclofen doses of 0.2 and 0.4 ug decreased the number of erections; 0.4 ug also increased
the latency to the first glans erection; and 0.8 ug baclofen completely inhibited penile
responses in these tests. None of these doses, however, prevented rats from copulating to
gjaculation. In contrast to inhibitory effects of baclofen in the lumbosacral cord, intrathecal
injection of 0.8 ug baclofen at thoracic segments (T8-T10) did not affect penile erections
elicited after an ejaculation. The role of spinal GABAA receptors in sexual reflexes was
assessed by intrathecal injection of 0.5, 1, or 2 ug of the GABAA agonist 4,5,6,7-
tetrahydroisoxazolo[5,4-c]pyridin-3-ol into the lumbosacral cord. Only with the largest dose
of 4,5,6,7-tetrahydroisoxazolo[5,4-c]pyridin-3-ol mild inhibitory effects on penile reflexes
were observed. These data indicate that stimulation of GABAB receptors in the lumbosacral
spinal cord inhibits erectile mechanisms ex copula [58] .

In contrast, Paredes and Agmo [52] injected CGP 35348, a GABAB antagonist,
intraperitoneally in rats, completely blocking the inhibitory effect of baclofen on sexual
behavior at a dose of 100 mg/kg. The antagonist itself had no effect on these functions. This
observation corroborates the GABAB receptor-mediated inhibitory effect of baclofen on
sexual behavior.

Denys et al [54] investigated 9 men with multiple sclerosis or spinal cord injury, treated
with intrathecal baclofen administered by a telemetric pump; average follow-up was 44.4
months. Eight patients reported a decrease of erection rigidity and/or duration while being
treated with intrathecal baclofen. The authors concluded that intrathecal baclofen may
compromise penile erection and ejaculation, but in a reversible manner.

In 2 cases of idiopathic nocturnal priapism reported by Rourke et al, [59] 40 mg baclofen
taken at bedtime led to a complete resolution of symptoms while preserving normal erectile
function. A dose-response effect was demonstrated and treatment response was durable in
both patients at 5- and 12- month follow-up. In the authors’ opinion oral baclofen represents
an agent for recurrent nocturnal priapism therapy and may also represent the ideal treatment
for episodic priapism in patients with sickle cell disease.

This is the first report about the utility of intrathecal baclofen for the successful control of
otherwise untreatable priapism in a patient with severe spinal spasticity.

In our opinion a reduction of supraspinal control on the spinal cord may have induced an
up-regulation of GABAB receptors, which are involved in penile tumescence. The trauma
induced also liberation of penile reflexes with episodes of priapism. Normal full blood count
and color duplex ultrasonography of the penis excluded a vascular genesis of priapism.

Hence, evaluation of intrathecal baclofen should be considered in patients suffering from
severe and/or frequent priapism when oral baclofen and/or hormonal therapy are ineffective.

Conclusion

Spinal cord injury has a significant impact on the physiological responses of sexual
arousal and orgasm, although sexual desire perception is not significantly altered. Since
people with SCI remain sexually active, some of the barriers to sexual fulfillment including
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neutering perspectives, internal oppression, and loss of physical sensation, should be
overcome. Individuals with SCI and their partners may realize a sex life that is less genitally-
focused, more creative and mutually rewarding and neurologists should discuss about sexual
issues while approaching SCI patients, since sexuality is a fundamental part of any
individual’s Quality of life. Indeed, it is important to continue counseling and education in
this area to prevent health professionals perpetuating the myth that disabled persons are
asexual.
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Abstract

Neuropsychiatric disorders frequently alter sexual response by changing the
processing of sexual stimuli to preclude arousal or by decreasing or increasing desire or
by curtailing genital engorgement. Patients with a neurological, and/or a psychiatric
disease can challenge the ability to communicate, embrace, stimulate, engage in
intercourse, and maintain urinary and bowel continence during sexual activity. Beside the
major neurological disorders, such as multiple sclerosis, stroke and epilepsy, other
important neuropsychiatric illness can cause or can be associated to sexual dysfunction.
Herein we report on the most common sexual disorders secondary to brain injury,
polyneuropathy, myopathy and major psychiatric illness, such as schizophrenia. Sexual
headache, sleep-related and iatrogenic sexual disorders are also discussed.

9.1. Brain Injury

Sexual impairment is a commonly described consequence of traumatic brain injury (TBI).
Indeed, many authors believe that sexual dysfunction is “more often the rule than the
exception”. A brain trauma could involve all those brain regions activated during a normal
sexual response. Nevertheless, sexual impairment in injured people seems to be related both
to a direct effect of trauma on sexual pathway and to a situational change in the patient’s
mood, the latter contributing to higher rates of sexual dysfunction after brain trauma (about
36-54%) [1]. Sexual dysfunctions after TBI are more reported in men than in women, and
mostly in severe rather than minor trauma [2].
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Some investigators reported that sexual disorders do not correlate with cognitive
impairment, length of post-traumatic amnesia or physical neurological disability caused by
brain injury. Independent determinants of sexual outcome include a high sickness-impact
profile, low-self-esteem, anxiety and depression, which are considered the most sensitive
negative predictor.

Physiopathology and type of sexual disorders of post TBI patients are closely dependent
on the damaged brain area, although poor attention has been paid on understanding the
specific nature or the impact of sexual dysfunction in these individuals. The most reported
sexual dysfunctions in men after TBI are erectile dysfunction (ED) and disorders of desire,
mainly when anterior brain regions are damaged.

ED is considered to be due either to post TBI depression or to damage of the
hypothalamic-pituitary axis. Indeed, although many authors reported that head injured males
experience ED when associated to depression, it has recently been found how erectile
problems are often accompanied by signs and symptoms of cerebral damage and impaired
libido.

Changes in sexual desire and behavior are by far the most common sexual problem after
a brain injury. Since anterior brain regions are associated with emotional and behavioral
impairment, prefrontal and lobar lesions might more frequently generate hyposexuality rather
than hypersexuality. The latter is often reported as an intensified sexual experience after brain
injury, an inappropriate sexual attention towards others, or a kind of sexual exhibitionism
leading to sexually deviant criminal activities (i.e. rape or pedophilia) [3-7]. Many authors
have reported that “the sexual activity of injured subjects is often a one-side act, done without
regard for the partner”. Hypersexuality and alteration of sexual preference provide important
clues for understanding the anatomy and physiology of human sexual behavior. Lesions in
structures such as the amygdala, the hypothalamus, the temporal and frontal lobes have been
described in association to these symptoms. In particular, lesions in the frontal lobe have been
referred as an anatomical site producing true hypersexuality while the other structures are
more related to changes of sexual preference [8, 9].

Interestingly paraphilia has been described as occurring after brain damage, mostly of the
frontal lobes and diencephalic structures. As Paraphilia rarely occurs after the age of 30, an
acquired paraphilia onset in elderly people is often associated with focal brain injury [5, 7].
Many authors have tried to investigate the role of TBI in sex offenders with inconclusive
results related to complexity of this study. Lagevin has pointed out that 22.5% of sex
offenders presented a previous TBI, sometimes associated to lifestyle factors such as drug
abuse or alcohol consumption. In some case brain injury is a direct result of an aberrant
lifestyle. Moreover, sex offenders with a TBI history might be distinguishable from those
without it. Indeed, they showed a tendency to act out more with adults than with children and
a polymorphous fashion of their sexual behavior [10].

On the contrary, hyposexuality is more related to the psychological aspect of sexuality.
People with TBI reported more frequently difficulties in sexual activity and relationship than
in erectile function. Many patients report difficulties in positioning, body movement and
decreased sensation, negatively impacting on their sexual activities and interest. These
findings suggest a relationship among sexual satisfaction, level of dependence and degree of
handicap leading to a negative body image and low self-esteem in sexual activities. Indeed,
psychological factors could be the best predictor of hyposexuality in men after TBI.
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Moreover, severity of TBI has been suggested as an important predictor of sexual
disorders. However, since the global amount of brain tissue destroyed seems to be related to
the awareness level, sexual dysfunctions are more often reported in patients with milder than
severe injuries. Inconsistent results were found across studies on the effect of time post TBI.
Some authors have found a close relationship between length of time after TBI and severity
of sexual impairment, with shorter duration of time associated with better sexual function and
satisfaction. Nevertheless, recent studies have pointed out how sexual difficulties could
develop at any time post TBI as well as at any age [11].

Lesions of the frontal and temporal lobe seem to lead more frequently to sexual problems
than lesions of the posterior part of the brain. Disorder of ejaculation has also been reported in
patients after a brain trauma with delayed ejaculation as the most frequent symptom (from
17% to 36%) and premature ejaculation with an incidence of 9% [12, 13]. Some authors have
described cases of sexual hyperarousal and increased skin sensitivity of penis following minor
TBI in healthy persons, suggesting a secondary rather than primary (neurogenic) origin of
premature ejaculation [2, 11, 14, 15].

Hypotalamo-pituitary Trauma

Injury of pituitary gland is a frequent complication of head trauma and it is associated
with high mortality rate during the acute phase. Serious and life-threatening adrenal crisis due
to adrenocorticotropic deficiencies following TBI is widely highlighted in many clinical
studies. Occurrence of a fatal panhypopituitarism after TBI is associated with severity of head
trauma. Diffuse axonal injury, basal skull fracture and increased intracerebral pressure are the
most frequent physiopathological mechanisms determining panhypopituitarism. Recovery
between 6 and 12 months is almost always the rule, when hypopituitarism is quickly
diagnosed and treated.

The prevalence of endocrine dysfunction after TBI, due to anterior pituitary lesions,
ranges from 15% to 68%. Both anterior and posterior parts of the gland could be damaged.
Hemorrhage, necrosis and fibrosis in the context of pituitary gland are common complications
of TBI. Moreover, they are often associated with hypothalamopituitary impairment of the
chronic TBI phase [16].

Lesion of the anterior part of pituitary gland is associated with altered sexual desire
related to Luteinizing Hormone (LH), Follicle-Stimulating Hormone (FSH), Prolactin (PRL)
and Growth Hormone (GH) alterations. LH and FSH deficiency is associated with central
hypogonadism, especially when trauma occurs during childhood. Central hypogonadism is
also reported from 9 to 23% of men with low gonadotropin response or low testosterone
levels after TBI, while reduced GH levels could influence sexuality through reduction of
energy levels and general wellbeing.

Hyperprolactinemia is more associated with orgasm, libido and arousal disturbances in
women rather than in men. The high levels of PRL are thought to be a consequence of
antidepressants and antipsychotic treatment rather than a direct effect of trauma.

Studies on the association of sexual dysfunction and anterior pituitary hormone
impairment after TBI need further investigations [17].

Lesions of the posterior part can cause a central diabetes insipidus due to depressed
antidiuretic hormone blood level. Sexual dysfunctions following posterior pituitary trauma
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often occur with altered sexual arousal due to low oxytocin blood level, especially in women.
Nevertheless, oxytocin has also inhibitory properties concerning postcoital satiety and male
refractory period [18].

Deficiency in neuropeptidergic molecules as hypothalamic Orexin-A (i.e. Hypocretin-1)
is sometimes associated with TBI. Orexins are involved in regulation of sleep-wake cycle and
low levels are often evidenced in patients in the subacute phase of moderate to severe TBI. In
these patients, levels of hypocretin-1 in the cerebrospinal fluid are comparable to those of
narcoleptic patients. Reduced cerebrospinal fluid levels of Orexins are associated with
hypersomnolence which may interfere with the normal sexual intercourse, behavior and
arousal of posttraumatic patients [2, 19].

Kluver-Bucy Syndrome

Kluver-Bucy Syndrome (KBS) is one of the most common temporo-limbic syndromes
caused by a bilateral damage of anterior temporal lobes. KBS is quite frequent in post TBI
patients due to the injury of temporal and orbitofrontal areas with the bone of middle and
anterior cranial fossae.

In 1939 Kluver and Bucy bilaterally removed the anterior temporal lobes in primates and
noted six different neuropsychiatric symptoms, i.e. “Psychic blindness”, hypersexuality,
altered emotional behavior, hyperorality, “hypermetamorphosis” and memory deficit, related
to limbic cortex and amygdala involvement. They termed psychic blindness as the inability of
animals to recognize emotional significance of the object, while they used
hypermetamorphosis to indicate the tendency to react to every visual stimulus especially with
the mouth. Indeed, their animals became tame with an excessive and sometimes life-
threatening oral exploration of the environment.

In humans, KBS is rare and described as typical in the post-traumatic remission phase
and associated with favorable prognosis in the outcome of traumatic disturbances of
consciousness in survivors of head trauma [20]. Human KBS is a more complex behavioral
syndrome. Some authors attribute this complexity to the evolutionary advances of the human
brain. Therefore, patients with KBS didn’t show the full-blown syndrome but often other
accompanying symptoms such as aphasia, amnesia, echopraxia, dementia and seizures. The
presence of at least 3 of the 6 aforementioned main symptoms is mandatory for the diagnosis.
Among humans, altered emotional behavior and hyperorality are the most common features,
while hypersexuality is less common.

Alterations in emotional behavior in humans include apathy, lethargy and emotional
unresponsiveness, whereas KBS patients with aggressive and hypomaniac mood associated
with hyperorality and hyperphagia have been reported.

Hypersexuality presented itself with a wide clinical spectrum varying form an
inappropriate or obscene language in specific contexts to a dirty behavior acting with
whatever person. The most reported symptoms are changes in sexual orientation, compulsive
masturbation, inappropriate sexual remarks and gestures without care of situation.

Frequent causes of KBS are infectious diseases such as herpes virus encephalitis,
hypoxia, hepatic and metabolic impairment. KBS is also observed in cases of pontine
mielinolysis related to rapid correction of hyponatremia, or following temporal status
epilepticus when associated with bilateral mesial temporal sclerosis. The latter could explain
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the easy response to carbamazepine treatment in these subjects. KBS episodes are often
reported in severe TBI patients during recovery of awareness, especially when MRI shows a
mesial and/or basal temporal lobe involvement [21-23].

Specific sides of the disease are still under debate. Although many authors have
highlighted the role of the two amygdalae, recently someone has shown how the disruption of
limbic circuitry associated with mediodorsal thalamic relay could develop KBS. The complex
pathways connecting the dorsomedial thalami with prefrontal or limbic areas are essential for
memory and regulation of impulses and emotions. This cerebral circuitry involvement could
explain the symptoms variability of KBS in humans [24-26].
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9.2. Sexual Headache

The second edition of the International Headache Society (IHS) classification defines
“headache associated with sexual activity” (HSA) as bilateral headache precipitated by sexual
excitement (masturbation or coitus), which occurs in the absence of any intracranial disorder
and which can be prevented or eased by ceasing sexual activity before orgasm [1].

The IHS classification differentiates two types of HSAs. Type 1 is a dull ache in the head
and neck associated with the awareness of neck and/or jaw muscle contraction which
increases with sexual excitement. It is also called preorgasmic headache. Type 2, so-called
orgasmic headache, is a sudden severe (‘explosive’) headache which occurs in orgasm [2].



Sexuality in Other Neuropsychiatric Disorders 139

A third type of sex-related headache consisting in a holocephalic, late coital, long lasting
headache, has been classified as a secondary headache disorder, since its clinical features
(most severe in an upright position and improving with recumbency) are consistent with low
CSF pressure headache [3].

HSAs are rare and only a few studies have investigated the epidemiological aspects. The
exact prevalence of HSA is unknown. Until 1986, 110 cases of HSA had been reported in the
available literature [2]. In the only population-based epidemiological study, the lifetime
prevalence was about 1% [4]. It is likely that the prevalence of this headache is
underestimated, since patients often feel embarrassed to report intimate details about their
sexual activities. A 3-4:1 male to female ratio more is reported for HSA. The mean age at
onset is between 30 and 40 years old, with a first peak between the ages of 20 and 30 and the
second between 35 and 44 [2]. About 22% of patients experiencing HSA have preorgasmic,
while the remaining 78% have the orgasmic variant. The mean duration of severe pain is
similar for both types of HSA (30 minutes), but the mean duration of milder pain is more
prolonged with type 2 (4 hours vs. 1 hour). The time of onset, however, is by definition
different for the 2 types. In type 2 it occurs simultaneously with orgasm or less than 5 seconds
before, while in type 1 it has a mean time of onset of 150 seconds preceding orgasm [3].

Migraine is comorbid in 30% of type 2 patients as opposed to 9% of those with type 1.
Comorbid primary exertional headaches are also seen in 35% of type 2 cases while only seen
in 9% of type 1 patient [5, 6].

The usual setting for both types is sexual intercourse with the patient’s usual partner;
however, 1/3 reports it with masturbation as well. A certain percentage of patients report that
they can terminate the headache by stopping sexual activity; 51% report that they can lessen
the pain intensity by taking a more passive role [2]. In most cases, these headaches seem to
occur in bouts that recur over a period of weeks to months before resolving.

The exact pathophysiology of HSA is unknown. The pathophysiologic mechanisms
proposed for sexual headaches are largely speculative. It was supposed that HSA exhibits as
main mechanism a trigeminal vascular effect, but a definite muscular component is also
present. Muscular contraction plays a major role especially in milder headaches that become
more intense as the sexual excitement increases (type 1 HSA) [3,7,8]. Lance proposed that
Type 1 sexual headache arises from excessive contraction of neck and jaw muscles during
sexual activity and might be avoided by conscious relaxation of these muscles during
intercourse [9].

Explosive (Type 2) headaches are attributed to rapid increases in blood pressure and heart
rate that occur during orgasm. Indeed during orgasm, blood pressure may increase by 40-100
mmHg systolic and 20-50 mmHg diastolic, and this physiologic change has been suggested to
play a role in the genesis of HSA [7-9]. Studies indicate that patients who experience type 2
headaches may have impaired cerebrovascular autoregulation. The cerebral vessels of these
patients may dilate unpredictably in response to low pH as compared to normal healthy
control [10, 11]. Some authors suggest that there is a possible link between type 2 headaches
and migraines, and have postulated a release of catecholamines, neurokinins and serotonin
during HAS [5, 6]. High blood pressure, pre-existing migraine and psychological factors are
predisposing factors. HSA is more common in middle-aged hypertensive or obese males. The
partial response of orgasmic headache to triptan therapy indirectly supports a
pathophysiological similarity to migraine.
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Since the third type of HSA resembles the clinical picture of a low pressure headache, it
has been postulated to be pathophysiologically related to an acquired CSF leak. In particular
it may arise from a tear or widening of a tear in the arachnoid mater during sexual intercourse
[3].

Prognosis of HSA is good and should be explained to the patient. There is no treatment in
the acute phase. As a preventive step, sexual activity could be stopped during the bout of
headache, and a passive role can be beneficial. However, HSAs are not always benign.
Presentation of headache can mimic conditions such as subarachnoid haemorrhage, vascular
thrombosis, hemispherical infarction, reversible sensory disturbances and homonymous
hemianopia. Thus, they can be confused with “thunderclap” headaches that occur during
coitus and signal a sudden intracranial event, such as subarachnoid haemorrhage.

With the first episode it is mandatory to exclude potential life-threatening and disabling
causes. There are estimates that subarachnoid hemorrhage occurs in 4-12% of cases of all
cases of headache occurring during sexual activity (3). An accurate anamnesis can help to
differentiate the benign coital headache from more malignant causes such as subarachnoid
haemorrhage: isolated coital cephalalgia is usually repetitive, unpredictable and episodic,
while severe headaches lasting for more than 24 hours or associated with a loss of
consciousness are unlikely to be HSA.

However, a prompt and thorough neurological examination is imperative, as well as
evaluation for vascular abnormality or subarachnoid hemorrhage with brain CT and lumbar
puncture (if within hours of the onset) or brain MRI (if days or weeks have elapsed). This is
especially important when the headaches are explosive (type 2). In fact, to meet the IHS
criteria for the diagnosis of headache associated with sexual activity, structural causes must
be excluded [1].

Orgasmic headache can be frightening, distressing and disabling. After serious
underlying pathology has been excluded by the appropriate investigations, the most important
aspect of treatment is to reassure the patient and partner about this usually benign, self-limited
disorder. In the majority of patients the headache disappears without any specific treatment.
Nevertheless, acute or prophylactic treatment can be necessary in patients with severe acute
pain or with repeated attacks. Follow-up studies investigating HSA prognosis showed
recurrence rates from 33% to 50% after 6 years [12]. The presence of concomitant primary
headache syndromes (migraine or tension-type headache) was hypothesized to be a risk factor
for recurrence of HSA. Concomitant exertional headache and an early onset of the disease
seem to be associated with an episodic course of HSA, whereas a later onset of the disease
seems to be associated with a chronic course. HSA attacks are usually short lasting without
need for acute medical treatment but the duration of pain varies widely. About 15% of
patients suffer from severe pain for 4 h up to 24 h, necessitating effective acute treatment.
Indomethacin has also been suggested for acute treatment of HSA, showing good results in
90% of cases [12]. Triptans seem to be an alternative option for those patients not tolerating
indomethacin. For triptans with low absorption rates (such as naratriptan), earlier
administration 60 min before sexual activity may be favourable [13]. For those patients with
longer lasting bouts or with a chronic course of the disease, prophylactic treatment can be
indicated. B-blockers (propranolol or metoprolol) can be recommended for prophylaxis of
HSA, with success rates of approximately 80% [12].
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9.3. Sleep Disorders

A linkage between sleep disorder and sexual dysfunction has been studied worldwide. An
underlined sleep disorder in patients suffering from erectile dysfunction (ED) could cause a
failure of response to pharmacological treatment. Then, evaluation of sleep quality in these
patients has to be promoted as an alternative approach to improve their outcome.

In 2002, Seftel et al. screened all the patients which reported symptoms of ED. Using a
home-made questionnaire, they found a prevalence of OSAS symptoms in 26.8% patients
with ED, followed by a 13.6% of insomnia, and 2% of RLS and narcolepsy.

To our knowledge, in the last decades several studies have found a predominantly
reversible association between ED and Obstructive Sleep Apnea Syndrome (OSAS).
Nevertheless, all the sexual dysfunctions could worsen with the presence of sleep disorder
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and many sleep disorders could lead to a reversible sexual dysfunction. An accurate
assessment and management of sleep disruption can restore the normal sexual function [1,2].

Herein we report a systematic analysis of the most common sleep disturbances presenting
with sexual dysfunction.

Severe Chronic Insomnia. A chronic alteration of a normal sleep pattern can determine an
altered control of sexual function leading to disorders of desire and finally to ED.

Hyposexuality is the most common sexual dysfunction in subjects with insomnia.
Pathophysiology has not been well elucidated. The most reliable hypothesis is a disruption in
testosterone secretion in men suffering from sleep disorders. In 1998, Luboshitzky evidencied
a nocturnal rise of testosterone in the young shortly after falling asleep that peaked at the first
REM episode and lasted at the same level until awakening. This hormonal rise seems to be
correlated to the REM latency and influenced by age. Indeed, in the elderly the reduced sleep
efficiency and the delayed REM latency could cause a reduction in testosterone levels. At the
same time, insomnia can cause a disruption in testosterone rhythm leading to sexual
dysfunction such as loss of desire and ED.

Nevertheless, several studies have pointed out the presence of an increased sexual desire
in patients suffering from insomnia since the juvenile age. Although there is an evidence of
physically exhaustion in these patients, someone can experience during daytime a feeling of
mind body speed up and an excessive libido and genital hyperarousal. These patients
sometimes reported strong sexual sensations in the genitalia and general sexual heightening
without erotic thoughts or altered consciousness that would only partly and briefly be relieved
having frequently sex also with different partners. A successful control of insomnia with
drugs could control this excessive libido and genital hyperarousal, showing a direct role of the
disruption of the sleep in the genesis of this specific sexual dysfunction. Pathophysiology of
the hypersexuality in these persons is not even well understood [3].

A video-PSG is mandatory for the diagnosis in order to discover low sleep efficiency and
an altered sleep pattern with reduced REM sleep, delayed REM latency and increasing
percentage of stage 1 and stage 2. The Nocturnal Penile Tumescence REM sleep Monitoring
(NPTRM) with an ambulatory tool could show a high level of false positive results for
organic ED, due to the altered REM phases.

OSAS. The most studied sleep disorders associated with sexual dysfunction is by far
OSAS. A direct role for sleep apnea in producing ED is suggested by those studies indicating
that treatment for sleep apnea with CPAP restores erectile function. To date, several
mechanisms have been proposed to understand the pathophysiology of OSAS-related sexual
dysfunction. The most important are:

Dysfunction of pituitary-gonadal axis, due to sleep fragmentation and deprivation
causing a significant disruption of the pulsatile testosterone rhythm.

Increasing sympathetic activity, showed by an increasing plasma level of
norepinephrine, especially at night in any sleep disorders, which might be in
opposition to the normal physiological mechanisms allowing normal erectile
function.

Peripheral nerve dysfunction, noted from the altered response of the bulbo-cavernous
reflex in patient with OSAS suffering ED; the degree of this alteration is related to
OSAS severity and nocturnal hypoxia level
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Oxidative stress, due to a high production of reactive oxygen species in OSAS
patients (in particular superoxide, hydrogen peroxide and peroxynitrite) that increase
the incidence of apoptosis in endothelial cells, leading to denudation of endothelium
with a further decrease in NO concentration; these mechanisms collectively inhibit
NO-mediated cavernous tissue relaxation.

e Increased production of endothelin, a vasoconstrictor related to the level of
hypoxemia during the night that might oppose penile tumescence.

Furthermore, OSAS is often associated to hypertension an diabetics, which are well
known risk factors for ED. The presence of these risk factors could sometimes explain the
failure of CPAP treatment in improving OSAS-related ED [1].

Video-PSG is the gold standard tool for the diagnosis of OSAS, but a cardio-respiratory
screening for sleep apnea with a home-monitoring device is also used to detect the presence
of a sleep apnea index (AHI) > 5, that is mandatory for the diagnosis of OSAS. Sexual
dysfunction, especially ED, is a common complication of moderate to severe OSAS (AHI >
15).

Narcolepsy. Narcolepsy is a sleep disorder of unknown origin and characterized by four
symptoms such as excessive daytime sleepiness, cataplexy, sleep onset (hypnagogic) or sleep
offset (hypnopompic) hallucination, sleep paralysis. Diagnosis is made with clinical relevant
symptoms and confirmed by video-PSG showing a reduced latency to sleep and REM phase,
and an increasing percentage of stage 1 and REM. A subsequently Multiple Sleep Latency
Test (MSLT) must detect a mean sleep latency <8 minutes and the presence of two or more
Sleep Onset REM Periods (SOREMPs). Sexual dysfunctions in narcoleptic patients are not so
common.

The most frequent sexual dysfunctions in narcoleptic patients are altered sexual desire
and ED. The latter is mainly reported as a side effect of therapy like Modafinil, used for
excessive daytime sleepiness, and Selective Serotonine Re-uptake Inhibitors (SSRI) or
Tricyclic antidepressant, used for cataplexy.

Altered sexual behaviors are differently reported in narcoleptic patients with cataplexy
rather than those without cataplexy. Patients presenting with cataplexy usually experience
hyposexuality generally linked with avoidance of intensive feeling provoking cataleptic
attack. Otherwise, many clinicians often reported hypersexuality in their narcoleptic patients
without cataplexy mostly related to their particular personality. As well as in Kleine-Levine
Syndrome, disinhibition in young narcoleptic patients is widely reported. Furthermore, some
authors recently found a linkage between narcolepsy, dissociation state and schizotypal
personality sharing a common brain domain [4,5].

Restless Legs Syndrome (RLS). RLS is a clinical syndrome characterized by the presence
of an irresistible urge to move the legs to avoid a deep sensation in the lower limbs occurring
when the subject lies down, especially in the evening in the transition from wake to sleep.

Some reports have pointed out the presence of rhythmic, pelvic, intermittent and
stereotyped coital-like movement in patients suffering of RLS during wake-sleep transition.
These movements are not accompanied by sexual sensation. They seem to be linked to the
classic periodic limb movement of RLS because they are responsive to dopamine agonist
treatment such as pramipexole or ropinirole. Some authors have also reported cases of men
with compulsive masturbation practice used to alleviate the bothersome sensation of RLS. In
these cases orgasm is associated with dopamine and opioid release and mediates the
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therapeutic effect on RLS symptoms. Moreover, a hyposexuality in these patients, mainly due
to the altered dopaminergic pathways of this disease, has been also demonstrated. Sexual
dysfunctions in RLS patients are directly related to the severity of symptoms. Thus, patients
with moderate-to-severe RLS often complain of sexual dysfunction. Treatment with
dopaminergic agonist could reduce the severity of sexual dysfunctions thanks to a direct
action upon the dopaminergic pathways and/or the consequent effect on RLS symptoms.
Nevertheless, hypersexuality in patients suffering of RLS is also reported as a side effect of
dopaminergic treatment [6].

Kleine-Levine Syndrome (KLS)

KLS is a rare disease characterized by recurrent episodes of hypersomnia and a wide
range of cognitive and/or psychiatric disturbances such as compulsive behavior and mood
disorders.

KLS is the first cause of recurrent hypersomnia usually affecting adolescent males.
Patients are always tired and drowsy during the sleep attack and become irritable or
aggressive when awakened or prevented from sleep. Between two different sleep episodes,
patients present with attention, memory and confusion defects, derealization or hallucination,
depressive mood or sometimes hypomaniac episodes, compulsive behavior and sexual
disturbances. Secondary KLS mainly due to neurological disease involving thalamus and
brain fronto-temporal areas (i.e. bilateral hypothalamic or thalamic infarct, multiple sclerosis,
hydrocephalus, severe infectious or autoimmune encephalitis, brain trauma, paraneoplasia)
has been reported, but a primary form of the disease is the most frequent clinical presentation.
The pathophysiology of primary KLS is still poorly understood with possible environmental
factors acting on a genetic predisposition as the most trustworthy hypothesis. Among
environmental factors, KLS episodes could be triggered by severe encephalitis (especially
viral infection), a mild to moderate head trauma, or alcohol consumption. Common
pathophysiological mechanism is autoimmune encephalitis restricted to the hypothalamus and
adjacent area. Indeed, an increasing permeability of blood-brain barrier facilitating the
passage of circulating pathogenic agent or immunoglobulin to the brain is thought to be the
most plausible pathogenic mechanism.

Sexual disorders are common in KLS patients. Hypersexuality is the most common
symptoms presenting in more than half of the patients with a higher prevalence in men than in
women. However, hyposexuality is also reported in a lower percentage of episodes (about
20%). Hypersexuality shares the same psychopathology of compulsive behavior in these
patients. The intensity of these abnormal behaviors may vary. Some behaviors could be
considered as mildly inappropriate when acted in a given context of education or culture (i.e.
use of obscene words in front of parents or doctors). On the other hand, sexual disinhibition
occurs sometimes simultaneously with other repetitive or stereotypical compulsions (i.e.
setting fire), associated to a disturbed state of consciousness that is struggle to describe, and
always during an attack of hypersomnia. The presence of sexual dysfunction is often
associated with a worsening in the length of the disease.

Clinical examination is unremarkable in all cases of primary KLS. Standard EEG could
sometimes detect the presence of slowed activity (delta or theta) in both fronto-temporal areas
but without relevant clinical significance. Brain MRI is negative, but functional neuroimaging
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may detect a reduced cerebral blood flow in the temporal or fronto-temporal areas in some
patients. Diagnosis is almost based on the clinical signs. Medical tests are aimed at
eliminating other neurological causes of secondary KLS (mainly infections). A video-PSG
could demonstrate the presence of a high length in mean Total Sleep Time during both
nocturnal and 24-h recording, with an increased percentage in all sleep stages. MSLT confirm
the hypersomnia state with a low account of mean sleep latency and sometimes with a
narcolepsy-like pattern (two or more SOREMPS) [7].

Parasomnias and Forensic Considerations

The link between sleep and sex is very intricate. Despite the presence of sexual
dysfunctions related to altered sleep-wake cycle, many patients could experience abnormal
sexual behaviors during parasomnia. In the International Classification of Sleep Disorders
(ICSD-2v), Parasomnia groups all sleep disorders characterized by the presence of
undesirable physical phenomena that disrupt the normal sleep. The pathophysiology of this
disorder is recently explained with the hypothesis of a dissociative state. According to this
theory, every subject exists in one of three different states of being including awake, NREM
sleep and REM sleep. Each state is characterized by specific features and commonly they
cycle during daytime. A dissociative state is characterized by the association of the
characteristics of at least two different states of being in the same subject at the same time.
REM Behavior Disorder (RBD) and Narcolepsy are two examples of sleep disorders with a
dissociative state. Many patients suffering from RBD could report sexual content of their
dream associated with a frankly sexual acts during sleep. Likewise hypnagogic or
hypnopompic hallucination in narcoleptic patients could incorporate sexual content.

The so-called sexsomnia, characterized only by the recurrent presence of sexual
behaviors during sleep, is the most famous parasomnia with only sleep-related sexual
activities. Sleepsex behavior is rather used to define the presence of a sexualized act during a
parasomnia episode. The most common sleepsex behaviors are masturbation, sexual
vocalization, moaning and fondling rather than sexual intercourse itself. Sleepsex behavior
could be found in patients presenting with sleep related seizures such as Nocturnal Temporal
Lobe Epilepsy (NTLE) and in some cases of Nocturnal Frontal Lobe Epilepsy (NFLE). The
latter could show mainly a sexualized pelvic thrusting as hyperkinetic features of the seizures.
NTLE or NFLE could also presented with sexualized acts during epileptic discharges that are
sexual hyperarousal, ictal sexual automatism and ictal orgasm. Video-PSG is mandatory to
detect this abnormal behavior during sleep and the typical electrophysiological features in the
cases of epilepsy.

Sleep-related painful erection is another form of parasomnia defined by the ICSD-2v as
penile pain that occurs during REM-sleep related erection. This condition could determine
frequent awakenings of the subject finally leading to a reduced sleep quality with a compliant
of excessive daytime sleepiness. The erection and pain completely ceased as soon as patients
awoke, while erections in the awaking state did not produce pain. Sometimes patients could
present some genital abnormalities (such as Peyronie’s syndrome) or neurological injuries
(such as compression of the anterior hypothalamus), but in most cases there is no evidence of
urologic or neurologic disease. Some patients may experience an increasing libido or sexual
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activity in the effort to reduce or avoid the painful erection. Video-PSG shows reduced sleep
efficiency with frequent awakenings during REM-sleep related erection [8].

Furthermore, some sexualized parasomnias are recognized in patients with brain injury or
as clinical feature of psychiatric diseases. Hypersexuality in the transition from sleeping to
waking is the most common sexual dysfunction in these patients. Moreover, sleep could
exacerbate a condition of persistent sexual arousal syndrome, whereas the genital sensation
and urges of achieving orgasm is not accompanied by any subjective sexual desire.

The linkage between parasomnia and sexuality is recently growing in importance for
forensic implication in sexual abuse crime, especially in minor. Some legal defense in
different crimes (especially homicide) are built upon the absence of full alertness or
impairment of brain function related to sleep disorder. In the last years a large number of
defendant’s lawyers adopted the so-called “sleepwalking defense”. This kind of defense is
based on the scientific evidence of some NREM parasomnia predisposing, priming and
precipitating factors in adults, especially in the subjects having a familiar and personal history
of parasomnia. In the last years, this defensive line has been critically reviewed for the
following two main considerations. Firstly, “the knowledge of a parasomnia with a low
frequency of presentation in childhood is a physiological feature, becoming a disease only if
it remains in adult age”. Secondly “the set of circumstances resulting in a sexual misconduct
during presumed parasomnia have to be extraordinary, unique and not ever more repeatable”.
Then, continuous sexual abuses made by a person aware of his parasomnia are legally
culpable [9].

In 2002, Guilleminault et al. advised a flow-chart for the management of patients
reported an abnormal sexual behavior during sleep or sleepsex. First of all, an extensive
history of the patients should be performed including a detailed description of the event,
exhaustive family and personal history with particular attention to sleep disorders such as
parasomnia, habits like drug use or alcohol intake and psychiatric evaluation. Moreover, the
history should be accompanied with interviews of bed partner or family members to highlight
the description, frequency, nature (i.e. age of onset, stereotypical or not) of the event, attitude
of the subject when awake or after a sleep-related event. A comprehensive neurological work-
out, including EEG studies and video-PSG is useful to confirm the diagnosis and to avoid
possible complex partial seizures potentially responsible for the behavior [10].
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9.4. Other Neurological Diseases

Sexual disorders in chronic and disabling neurological diseases are common and
underweighted symptoms. To our knowledge, sexuality in patients affected by
polyneuropathies, motor neuron disorders and myopathies has been poorly reported so far.

The negative self-image and the fear of the partner’s negative thoughts could cause
insecurity and low interest in sex. Indeed, these patients are reluctant to approach sexual
problems and consider these as another untreatable sign of the disease.

Disability may be an important trouble afflicting patients’ moods. The most reported
sexual disorder in these patients is loss of libido or orgasm disorders often psychogenic in
origin and due to low self-esteem or scare of transmitting the hereditary disease to their
offspring. However, genetic advances could improve these patients’ sexual behavior: genetic
counseling is growing in importance since prenatal and preclinical diagnosis could show the
possibility, the predisposition and prevalence of genetic diseases, estimating the magnitude of
recurrence risks, which is important for family planning (1, 2).

In Amyotrophic Lateral Sclerosis (ALS) sexual disorders are commonly associated with
physical weakness and body changes. ALS patients may present a loss of strength in the
pelvic muscle floor and a restricted pulmonary function that worsen sexual intercourse.
Despite the reduction of all voluntary movement, neurophysiological tools don’t show
alteration in sexual reflexes so to lead to erection and ejaculation disorders. Indeed, many
patients report masturbation and normal orgasm experiences. In a recent report, the most
frequent sexual concerns were loss of libido, the patient’s inhibition to show his/her body
naked, and changes in couple relationship. The last problem seems related to the partner
shifting from the role of lover to caregiver. The patient’ s sexual passivity is another frequent
reported condition leading to a reduced sexual behavior.

A decreased libido and erectile dysfunction might occur also in hereditary motor neuron
diseases such as Kennedy’s Syndrome (a X-linked bulbospinal muscular atrophy). In these
patients altered sexual function is often associated with genital abnormalities such as
testicular atrophy and gynecomastia [3].
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In Myopathies, such as muscular dystrophy, sexual disorders seem to be the same as in ALS
patients. The reduced strength of voluntary muscles could lead to a reduction of sexual behavior.
The association with the psychological impact of a disabling condition can provoke an
indifference to sexual activity. The scare of transmitting the disease to the children is the most
important cause of loss of libido in patients presented with progressive muscular dystrophy. Good
genetic counseling could improve the reproductive decisions in these patients improving their
sexual behavior. In 1998 Egger and Zats reported the effect of clinical degree of disease and of
recurrence risk on reproductive decisions in patients affected by Becker, limb-girdle and
facioscapulohumeral muscular dystrophy. They found how the early onset, the disease severity
and the past reproductive history could reduce reproductive outcome, while emotional/sexual
dysfunctions seem to correlate with a reduction in family planning [2, 4].

Patients presented with Polyneuropathies refer a reduction of libido mainly related to the
aforementioned psychopathological issues. An impairment of erection and ejaculation is also
frequently reported. Neurophysiological tests may show an increased latency in penile dorsal
nerve conduction and pudendal Somatosensorial Evoked Potential in association with
aberrant bulbo-cavernosus reflexes. Moreover, the involvement of sensitive fibers may avoid
the patient’s use of condom causing an increasing risk to contract a sexually transmitted
disease. In addition to the worry of procreating a sick offspring, the partner’s refusal or
inability to contraception may determine psychogenic anejaculation and orgasmic disorders.

Amyloid and rare inherited neuropathies may show urogenital symptoms as early
manifestation. Dysautonomia related to small myelinated and unmyelinated nerve fiber
involvement can lead to bladder and sexual dysfunction in these patients. A high incidental
rate of erectile dysfunction is also observed in residual disability by Guillan-Barré Syndrome.

Neuropathy in Diabetes Mellitus could present itself with sexual dysfunctions. Erectile
dysfunction and retrograde anejaculation are the most reported sexual problem related to
nerve dysfunction in diabetic patients. Erectile dysfunction in diabetic patients has many
causes. Metabolic processes with variations in blood sugar concentration and acidosis may
reduce cavernous tissue blood flow in association with the typical vascular damage of the
small vessels. Atherosclerosis of dorsal penile artery is also frequent in diabetic patients.
Moreover, pelvic muscle electromyography and pudendal nerve conduction analysis show a
significantly higher rate of abnormalities in impotent diabetic males rather than potent
diabetic men [1, 5, 6].

References

[1] Lundberg PO, Ertekin C., Ghezzi A., Swash M., Vodusek D. Neurosexology.
guidelines for neurologists. european federation of neurological societies task force on
neurosexology. European Journal of Neurology. 2001 2001;Sect. 8 (2-24).

[2] Eggers S, Zatz M. How the magnitude of clinical severity and recurrence risk affects
reproductive decisions in adult males with different forms of progressive muscular
dystrophy. J. Med. Genet. 1998 Mar;35(3):189-95.

[3] Wasner M, Bold U, Vollmer TC, Borasio GD. Sexuality in patients with amyotrophic
lateral sclerosis and their partners. J. Neurol. 2004 Apr;251(4):445-8.



Sexuality in Other Neuropsychiatric Disorders 149

[4] Antonini G, Clemenzi A, Bucci E, Morino S, Garibaldi M, Sepe-Monti M, et al.
Erectile dysfunction in myotonic dystrophy type 1 (DM1). J. Neurol. 2009
Apr;256(4):657-9.

[5] Rees PM, Fowler CJ, Maas CP. Sexual function in men and women with neurological
disorders. Lancet. 2007 Feb 10;369(9560):512-25.

[6] Vinci P, Gargiulo P, Navarro-Cremades F. Sexuality in Charcot-Marie-Tooth disease.
Eura Medicophys. 2007 Jun;43(2):295-6.

9.5. Major Psychiatric Diseases

Although sexuality is an important part of human life, sexual functioning in individuals
with severe mental illness, such as schizophrenia, has received little attention. While patients
may feel uncomfortable raising the subject because of cultural barriers or the mistrust of
clinicians, the latter may be reluctant to discuss sexual concerns with their patients because
they fear that sexual issues might exacerbate psychiatric symptoms or slow recovery, or may
view sexual complaints as relatively minor when addressing symptoms associated with
mental illness. The sexual response cycle can be affected by the illness itself or by
medication. For some patients psychotropic treatment may improve sexual function
secondary to the improvement of psychiatric symptoms; for other patients, psychoactive
drugs may cause a worsening of sexual life. Male chronic mental patients are at higher risk of
fathering unwanted children or of acquiring and transmitting sexual transmitted diseases.
These patients have little access to health care, poor impulse control and judgment, and
limited understanding of counseling messages. They are more likely to use illicit drugs, which
are associated with high-risk sexual behavior, and to have short-term sexual encounters
because of difficulty in maintaining stable relationships. Moreover, they may also engage in
dangerous sexual behavior because of self-destructive suicidal or homicidal impulses.
Interestingly, despite being at high risk of HIV infection, as a group, they are less likely to be
tested for HIV. Several factors can disrupt sexual behavior in patients with major psychiatric
disorders including biological factors, such as functional or structural alteration of cerebral
regions mediating sexual behavior, psychopathological factors, poor social functioning,
psychological factors, such as low self-esteem and social stigma, and side effects of drugs [1].
Limited existing data suggest that sexual dysfunction is common in patients with
schizophrenia [2-5]. Indeed, it has been estimated that 30-60% patients with schizophrenia
had sexual disorder with impairments in arousal and orgasm mainly reported in treated
patients. Diminished libido, retrograde and spontaneous ejaculation, and priapism have also
been described. The relation between sexuality and schizophrenia is complex. Since the
illness presents at a young age, in parallel with the reproductive period onset, an alteration in
the hypothalamic-pituitary-gonadal axis has been hypothesized. Indeed, lower levels of total
gonadotropins and testosterone have been reported in un-medicated male with schizophrenia
relative to controls. Most studies, however, have showed that conventional antipsychotic
medications cause most of the sexual problems in schizophrenics through several
mechanisms. Although it is important to examine the relationship between medication and
sexual disturbances in schizophrenia patients, these patients may have underlying hormonal
disturbances that preexist or contribute to sexual impairment. Medical comorbidity including



150 Giuseppe Gervasi, Domenico Italiano, Carmela Rifici et al.

obesity, diabetes and cardiovascular disease, which are common in patients with
schizophrenia, as well as concomitant medications, should be also taken into account.
Moreover, lack of sexual activity may result directly or indirectly from low social confidence,
few personal relationships, a loss of impulse control, and deficit symptoms such as lack of
interest and anhedonia. One recent study found that sexual dysfunction in male patients with
schizophrenia was associated with diminished quality of life, decreased occurrence of
romantic relationships, and reduced intimacy when relationships are established [6].
Assessing sexual functioning in these patients is challenging. So far no single instrument or
method to assess sexual functioning in patients with schizophrenia has been routinely used.
Among several available instruments, the CSFQ (Changes in Sexual Functioning
Questionnaire) has the advantages of being validated, gender specific, addressing phase-
specific functioning and monitoring changes over time.

Similar to patients with schizophrenia, those affected by schizoaffective or bipolar
disorder have a high frequency of sexual dysfunction, in particular hyposexuality manifesting
as diminished sexual experience, sexual desire and performance with a consequent lessened
interest in sexual activity or less access to sexual partners.

Borderline Personality Disorder is a complex mental illness characterized by a pervasive
pattern of instability in emotion regulation, interpersonal relationships, self-image, and
impulse control. Impulsivity affects multiple areas of life such as spending money, traffic
behavior, substance abuse, eating, and sexuality. Clinical experience suggests that impulsive
sexual behavior, identity disturbance, and unstable relationships accompanied by hyper- as
well as hyposexual disorders (often leading to sexual avoidance or promiscuity) are
frequently seen phenomena in borderline patients.

The ability to experience pleasurable, anxiety free mood states is vitally important for
overall well-being with a consistent relationship between mental health, mental illness, and
sexual functioning, and between sexuality and mood. In fact, one indicator of positively
functioning mental health is a normal sexual expression, and rates of sexual dysfunction from
30% to 70% have been reported in depressed population [7-8]. Potentially, all phases of the
sexual response cycle, with possible exception of resolution, are associated with depression;
in addition, pain disorders are also found often in depressed people. Sexual desire disorders
are common in up to 50% of people who are depressed, with the likelihood of a sexual desire
disorder sometimes more than 5 times as likely in depressed than in non-depressed people.
Disorders of arousal are also common either when assessed by subjective self report measures
or by objective measures such as nocturnal penile tumescence. Nevertheless, so far none of
these works has clearly established whether sexual dysfunction is caused by depression or if
depression is caused by sexual dysfunction; rather than one causing the other, it seems likely
that there are reciprocal and bidirectional effects of each type of dysfunction upon the other,
or that they often appear together and are not easily separable.

A strong relationship exists between anxiety and sexual dysfunction, although it is not as
clear as in depression. Generalized anxiety disorder appears to be associated with all phases
of the sexual response cycle; obsessive compulsive disorder and panic disorder seem to be
primarily associated with lowered sexual desire and sexual aversion, although lower arousal,
pain, and reduced satisfaction have also been noted. Social phobia also appears to be related
to lower sexual desire and to premature ejaculation, while post-traumatic stress disorder, in
individuals with a history of sexual abuse, is often linked to sexual avoidance, hyposexuality,
and sometimes hypersexuality.
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9.6. Iatrogenic Sexual Dysfunction

Drug-induced sexual dysfunction (SD) is a common problem occurring during treatment
of a variety of illnesses, including depression, schizophrenia, hypertension and diabetes
mellitus. Antidepressants, among all psychotropics, are most likely to cause SD, and orgasm
disturbances (delayed ejaculation or anorgasmia) are the type most commonly associated with
them [1-2]. The association of antidepressants and decreased libido must be viewed
cautiously, since 50% to 90% of untreated patients with depression experience decreased
libido [3]. In fact, many patients with depression experience increased libido when they are
successfully treated with an antidepressant. Similarly, although antidepressants have been
reported to cause arousal disturbances, erectile dysfunction is more likely to be related to
depression or secondary to drug-induced ejaculatory delay. Indeed, the relationship between
sexual dysfunction and depression seems to be bidirectional, in that the presence of either one
of these conditions may trigger or exacerbate the other, and the treatment of one condition
may improve the other. Treatment-emergent SD can be an added source of distress for
patients with depression, which, if left untreated, may prolong or worsen the illness,
compromise treatment outcome, affect quality of life, and lead to noncompliance with
treatment. The overall prevalence rate of SD in medicated patients with major depressive
disorder is estimated to be more than 50% (4). Tricyclic antidepressant (TCA)-related SD is
particularly high, although the lack of available standardized assessment measures, when
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these drugs were in development, limits comparison with current agents. Limited evidences
suggested that amitriptyline, clomipramine and imipramine are more often associated with
alterations in orgasm, desire and even arousal. Among monoamine oxidase inhibitors,
moclobemide is associated with low incidence of SD (5).

Selective serotonin reuptake inhibitors (SSRIs) have been associated with adverse effects
on all three phases of sexual function, although their most prominent effect is delayed
orgasm/ejaculation and anorgasmia. SSRIs have also been reported to cause decreased libido.
The consensus from a series of well-designed comparative studies is that up to 60% of
patients receiving SSRIs report some form of treatment emergent SD [5, 6, 7]. Interestingly,
in a recent large series of patients with SD, the use of SSRIs, but not other antidepressants or
benzodiazepines, negatively affected almost all the components of the sexual response cycle.
Moreover, the use of SSRIs was associated with a mild hyperprolactinemia. The effects of
SSRIs on arousal and orgasm may be mediated by stimulation of serotonergic projections
from medullary raphe nuclei to the spinal cord. The decrease of libido may be due to
decreased dopaminergic activity mediated by stimulation of serotoninergic projections from
midbrain raphe nuclei to the mesolimbic dopamine system. In particular, although these
effects seem to be related to the stimulation of serotonin, especially on 5HT2 receptors, other
mechanisms are likely to be involved. For example, the high rate of SD associated with
paroxetine ( i.e. anorgasmia and erectile dysfunction) may be attributed also to cholinergic
receptor blockade and nitric oxide synthase-inhibiting effects.

Reboxetine, a norepinephrine transporter inhibitor (NRI), has demonstrated superiority in
sexual function outcomes compared with different SSRIs (i.e. citalopram, paroxetine and
fluoxetine). There is some evidence that noradrenergic effects may mitigate the serotonin
influence on sexual function. Indeed, treatment-emergent SD with duloxetine and
venlafaxine, two common serotonin noradrenaline reuptake inhibitors (SNRIs), has been
demonstrated to be significantly lower, when compared with other SSRIs. Mirtazapine-
induced SD are significantly less common than with SSRIs, SNRI, and TCA. Mirtazapine
stimulates noradrenergic and serotoninergic activity through its agonist effect on postsynaptic
receptor 5-HT1a and concurrent antagonist effect on 5-HT2 and 5-HT3s receptors; the 5-HT2
blockade prevents serotonin —mediated adverse effects on sexual function.

With its dual inhibition of norepinephrine and dopamine reuptake, bupropion is devoid of
any direct effects on the serotonin system and has the potential to positively affect arousal and
desire. In fact, it has been demonstrated that bupropion resulted in less SD than fluoxetine,
paroxetine, or sertraline, with regard to orgasm dysfunction [8]. SD is considered as one of
the most common reasons for patients’ dropping out of treatment with antidepressant. Patients
should be counseled about the potential for antidepressant-induced changes in their sexual
function and told that such changes can be managed. Options include waiting for tolerance to
develop, decreasing the dosage, giving drug holidays, augmenting therapy with an additional
drug, and switching to an alternative antidepressant less likely to cause SD. Nevertheless, no
trials assessing management for antidepressant-induced SD were found showing a benefit of
psychological interventions, mechanical devices, or changes to antidepressant medication
regimen [9]. There is some evidence that for men with antidepressant- induced ED, the
addition of sildenafil is of benefit in improving sexual function, while at the present, it is
unclear if the addition of bupropion or buspirone is of benefit.

There are only sporadic reports of the impact of mood stabilizing agents on sexual
function. Lithium carbonate resulted in reduced sexual interest and increased erectile
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difficulties in 20% of bipolar and schizoaffective male patients, although there was no
correlation between lithium level and loss of overall satisfaction during sexual activity.

Many anticonvulsivants, such as carbamazepine and valproate, are commonly used as
mood stabilizers and, as better specified in a previous chapter, they may lead to SD through
complex and still poorly understood mechanisms [10].

Benzodiazepines (BDZ) act to increase the inhibitory process of the central nervous
system primarily though y-aminobutyric acid, a chief inhibitory neurotransmitter. Although
the overall risk of SD with BDZ is relatively low, high dose BDZ therapy has been associated
with an increased incidence of SD. In contrast, anxiolytics which act primarily on 5-HT1A,
such as buspirone, are associated with improved sexual function.

Decreased libido is very common with the older conventional antipsychotic drugs (e.g.,
haloperidol, fluphenazine, and chlorpromazine), since they are potent dopamine blockers also
increasing prolactin levels, with 30% to 60% of patients experiencing disturbances in sexual
function [11-12]. Among the newest atypical antipsychotic drugs, risperidone is most likely
to cause elevations in prolactin levels and hyperprolactinemic symptoms such as
gynechomastia , erectile dysfunction, and decreased libido. On the contrary,
hyperprolactinemia is rarely associated with quetiapine, ziprasidone, aripriprazole, or
clozapine [11]. Moreover, risperidone has also been associated to ejaculatory dysfunction,
such as retrograde ejaculation [13]. Interestingly, because of their increased serotoninergic
effects, atypical antipsychotics may cause additional adverse effects on arousal and orgasm
function.

Beyond psychotopics, many other drugs, such as antihypertensives (especially
hydrochlorothiazide and propanolol), cimetidine, amiodarone, may impair sexual function.

Beside the aforementioned drug-induced SD, even surgery may cause iatrogenic SD.

Surgical techniques for primary cancer are designed to excise the tumour beyond its
margins to mitigate regional tumour spread. However, because the autonomic nerves are
intimately related to the structures within the surgeon’s operative field, damage to these
nerves and subsequent SD has been regarded as an inevitable part of radical surgery for
cancer of prostate, bladder and rectum. When pelvic autonomic innervations are bilaterally
disrupted, PDEis can have no benefit as their action depends on some neural integrity to
supply a minimum of nitric oxide neurotransmitter. Nerve-sparing surgical techniques are
promising, and their benefits for sexual function have been proved by some authors [14].
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Abstract

Since sexual dysfunction is very common in male affected by neurological diseases,
it is mandatory that neurologists are aware of sexual problems and of their treatment in
order to improve patient’s quality of life. Erectile dysfunction (ED) is a highly prevalent
problem increasing with age, as well as the major men’s sexual concern. Significant
advances in the pharmacologic treatment of ED have occurred in recent years, most
notably after the introduction of sildenafil, the first oral selective phosphodiesterase type
5 inhibitor. Nevertheless, many other oral, local and surgical treatments are available and
their efficacy and safety depend on the specific cases. Also disorders of desire and
orgasm may affect neurological patients and the proper treatment is herein discussed in
order to help physician in patient management. Also rehabilitation techniques, including
neurosurgical treatment for erection and anejaculation, are described in this chapter.

Introduction

Significant advances in the understanding of the physiology and pathophysiology of male
sexual function, and in methods of its investigation and treatment, have been attained during
the past decades. Since sexual dysfunction is very common in male affected by neurological
diseases, it is mandatory that neurologists are aware of sexual problems and of their treatment
in order to improve patient’s quality of life.

Sexual counseling is an important part of the rehabilitation strategy of neurological
disorders. Indeed, the first step is to let the patient know that is permitted to discuss sexuality
in the clinical setting. After giving essential information about sexual physiology and
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practical issues that are pertinent to a person with particular symptomatology and handicap in
question, a specific therapy may be proposed.

This chapter is aimed at elucidate the available treatment options of neurogenic sexual
disorders, with regards to pharmacological therapy and rehabilitation techniques.

1. Erectile Dysfunction

Erectile dysfunction (ED) is a highly prevalent problem increasing with age, as well as
the major men’s sexual concern. ED shares common risk factors with cardiovascular diseases,
i.e. diabetes mellitus, dyslipidemia, smoking, hypertension, absence of physical exercise and
obesity.

Moreover, ED is associated with a high incidence of depressive symptoms and has a
profound negative impact on the quality of life of patients and their partners. Neurologic
erectile dysfunction can be broadly defined as an inability to sustain or maintain a penile
erection owing to a neurologic impairment, both centrally and peripherally.

Oral pharmacotherapy is currently the mainstay of treatment for ED. Although a number
of oral prescription drugs may have the potential to be used to treat impotence, most of these
drugs act centrally, they are not so effective in this regard and have a number of side effects.

Significant advances in the pharmacologic treatment of ED have occurred in recent years,
most notably after the introduction of sildenafil, the first oral selective phosphodiesterase type
5 (PDES5) inhibitor, in 1998. Sildenafil quickly gained acceptance by the medical community
and the public because of its broad efficacy for different types of ED and its ease of use. Two
PDES inhibitors, vardenafil and tadalafil, have since joined sildenafil to compete in the ED
market [1]. Sildenafil is a potent and selective inhibitor of the catalytic site of the
phosphodiesterase 5 (PDES5), an enzyme that hydrolyses cyclic GMP (cGMP). When a man is
sexually aroused, cGMP synthesis in penile vascular smooth muscle increases and
accumulates in healthy individuals; if sildenafil (or vardenafil and tadalafil) is present, PDE5
catalytic activity will be blocked and cGMP accumulation will be enhanced in the penile
tissues. The resulting increase in intracellular cGMP activates the cGMP-dependent protein
Kinase finally leading to a lowering of cytosolic Ca”" and relaxation of the vascular smooth
muscle of penile arteries and corpora cavernosa [2]. Interestingly, action of PDES5 inhibitors
(PDESI) to improve erection requires sexual arousal in order to increase nitric oxide (NO)
release from nerve terminals in the penile vasculature. Several studies have been published
exploring the efficacy and safety of PDESI in patients with diabetes, hypertension,
cardiovascular diseases, depression, kidney and liver diseases and different neurological
disorders such as spinal cord injury (SCI) and multiple sclerosis (MS) [3-4-5]. A recent study
by Lombardi et al [5] showed that sildenafil is efficient and well-tolerated in the long term
treatment (i.e.10-year-follow-up) for ED caused by SCI. Another study by the same
authors[4] demonstrated that tadalafil seems to be a practical option in minimizing ED and
increasing QoL for men with MS. PDE5i Have limited contraindications, including
concomitant use of nitrates, patients with a history of retinitis pigmentosa or diseases
predisposing to priapism such as leukemia or multiple myeloma. Moreover, attention may be
paid to those patients who demonstrate hemodynamic instability while receiving o-blockers
alone, since they are at increased risk of symptomatic hypotension with concomitant use of
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PDE5i. Common adverse events with all three PDE5i include headache, flushing, nasal
congestion and dyspepsia. Specific drug-related adverse effects include visual disturbance,
mainly for sildenafil and vardenafil, and myalgia/back pain, mainly for tadalafil. However,
these adverse events are generally mild, self-limited after long-term use and not associated
with treatment discontinuation. Lastly, the possible relationship between non-arteritic anterior
ischemic optic neuropathy (NAION) and PDES5i use has raised important questions;
nevertheless, to date, there is no epidemiological evidence that the incidence of NAION is
higher in patients receiving PDES5i [6].

Of particular recent interest has been the utilization of PDE5i as routinely dose
medication. Based on existing animal data, it has been hypothesized that administration of
daily PDESi may help to prevent apoptosis in the corporal sinusoids, preserve smooth muscle
content, and reduce collagen accumulation in a variety of disease states. Therefore, routine
dose PDES5i has been investigated as means for long-term modulation and treatment of ED
(typically Ed related to cavernous nerve or corporal tissue damage), stuttering ischemic
priapism, and some lower urinary tract symptoms. Although several small studies have
supported daily low-dose sildenafil for penile rehabilitation, the largest trial to date has
suggested no erectile function benefit from routine dose vardenafil. Thus, in the absence of a
large studying demonstrating clear long-term benefit from daily use of PDES5i for penile
rehabilitation, this form of therapy should still be considered investigational [7].

A variety of new PDES5i with promising pharmacokinetic properties, i.e. avanafil,
udenafil, lodenafil, mirodenafil and SLx2101, are in development for the management of ED
in humans.

Patients with severe neurological damage, post-radical prostatectomy, severe vascular
disease may not respond to PDES5i, probably due to a decreased expression or activity of
neural or endothelium NO synthase. When novel dosing strategies are not effective in
optimizing the efficacy of PDES5i in these specific cases, other treatment options should be
considered (see table 1).

Phentolamine. Phentolamine induces relaxation of corpus cavernosum erectile tissue by
direct antagonism of both o, and o, adrenergic receptors and by a possible indirect activation
of the NO synthesis. To date, phentolamine has been used mainly as an adjuvant to other
intracavernous vasoactive agents. However, its effectiveness in the management of erectile
insufficiency, at an oral dose of 40-80 mg, has been suggested in recent limited studies,
reviewed by Goldstein (8). Although the drug is associated with possible severe adverse
events, the most common described side effects are nasal congestion, headache, dizziness and
tachycardia [9-10].

Yohimbine. Yohimbine facilitates erection by blocking central o, adrenergic receptors
and produces an increase in sympathetic drive and firing rate of neurons within the brain
noradrenergic nuclei. It has been demonstrated that this centrally-acting drug (up to 6 mg) is
superior to placebo in the treatment of ED, even if, in generally, available results on treatment
are not impressive. Moreover, in a pilot study yohimbine has been shown to improve
antidepressants-induced impotence. The reported side effects, when this drug is used for
purpose other than ED, include increases in heart rate and blood pressure, orthostatic
hypotension, anxiety, agitation and manic reactions, but the side effects observed in ED
patients are usually mild [9-10].
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Table 1. Therapeutic approaches to erectile dysfunction of organic causes

/I. Oral and topical pharmacoptherapy \

f A CENTRAL AGENTS |
- Adrenergic recepfor antagonist

Phentolamine
Yohimbine
Delguamine

- Dopaminergic receptor agonist
Apoemorphine
Bromocriptine

- Serotoninergic recepfors antagonist
Trazodone

B. PERIPHERALLY ACTING AGENTS
Phosphediesterase-5 inhibitors (sildenafil or other)
Nitrogliceryne
l-Arginine
Minoxidil

II. Intracavernosal therapy
Papaverine
Papaverine-phentclamine mix
Prostaglandine E1
Trimix (Papaverine-Phentolamine-Prostaglandine
El)
Calitonine Gene-related Peptide (CGEF)

s Penile vascular surgey

V. Penile prosthesis
1 ll
\ V. Penile vacuum devices /

Apomorphine. Apomorphine is a non selective dopamine agonist with moderate efficacy
and good tolerability in the treatment of mild ED. Interestingly, stimulation of the dopamine
D2 receptors located in the medial preoptic area of the hypothalamus may induce penile
erection in rats, while D1 receptors are believed to have the opposite effect. Apomorphine
may be considered a valid alternative ED treatment either when injected subcutaneously or
when sublingually assumed (the sublingual formulation 2 and 3 mg have recently led to
approval for clinical use in several countries). The drug may be used as an adjunct to
sildenafil in patients who are minimally responsive to single-agent therapy, or for whom a
lower dose of sildenafil may be necessary, secondary to cardiovascular comorbidities.
Apomorphine is associated with bradycardia, dizziness and syncope, whereas nausea is the
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most common adverse event with the paraventricular nucleus as the main neuroanatomical
substrate of this effect [11].

Naltrexone. It is well documented that chronic injection of opioids can lead to decreased
libido and impotence, possibly due to hypogonadotropic hypogonadism. Assuming that
endogenous opioids may be involved in sexual dysfunction, opioid antagonists, such as
naltrexone, have been suggested to be effective as a treatment for ED. Indeed, it has been
shown that naltrexone increased the frequency of morning erection and successful coital
attempts [12].

Trazodone. Trazodone is an atypical antidepressant drug, which selectively inhibits
central 5HT uptake and increases the turnover of brain dopamine. It is likely that major
therapeutic effects of trazodone on libido and erectile function is mostly mediated through the
stimulation of 5HT1c receptor and, possibly, through o-adrenoceptor blockage leading to a
subsequent reduction in the sympathetic tone. Its therapeutic use for management of ED
remains controversial, although it has been demonstrated to restore erectile function in up to
60% of the patients and, anyway, the drug may be a valid alternative in some anxious and
depressed men.

Dietary supplements. Men have relied on dietary aids to alleviate andrologic disorders for
century and across cultures. Several dietary supplements and nutraceuticals worldwide used
not only have purported benefits on erectile function, but also on the cardiovascular system in
general [13]. This mirrors recent findings that erection and cardiovascular health are not only
affected by the same risk factors, but that impotence is frequently a precursor of
cardiovascular disease. Thus, this supplements maybe used in those patients with associated
vascular and neurologic sexual dysfunctions. L-arginine is a nitric oxide (NO) donor for
neural and endothelial NO-synthase increasing NO production when consumed in
supraphysiologic doses of more than 3 g per day. NO plays a central role in mediating
erection trough vasorelaxation, by way of increased levels of cyclic guanosine
monophosphate and decreased calcium levels in vascular smooth muscle cells. To boost NO
levels, L-arginine is often combined with the NO-synthase stimulant pygnogenol, a pine bark
derivative, and this combined approach seems to be effective even in human ED. Although
ginkgo biloba has been used more frequently to improve cerebrovascular microcirculation, its
central effect have been postulated to ameliorate antidepressant-induced ED. Of the different
varieties of ginseng which are frequently found in dietary supplements, Korean Red Ginseng
has been most extensively studied in relation to Ed with inconsistent results. Finally, an
improvement of erectile function has been described with L-carnitine, which acts through a
prostaglandin-induced vasorelaxation of arterioles.

Local Therapies

Injectable and intraurethral agents were relegated to second line therapy after the
appearance of the effective oral PDE5i. However, the local delivery of medication remains
useful as in about 25-30% of ED patients PDESi are ineffective [14,15].

Papaverine. Intracavernosal papaverine injection was the first clinically effective
pharmacological therapy for ED. Papaverine is an opium alkaloid which acts as a non specific
phosphodiesterase inhibitor with an increase in intracellular cAMP and cGMP leading smooth
muscle relaxation and penile erection. Injections of the drug alone produce a full erection
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(lasting from 30 min to more than 240) in about 35-55% of patients, depending on dose used
(from 3 mg to more than 100 mg) and the underlying pathology. Patients with underlying
arterial disease tend to require higher doses with a low rate of sexual response, while patients
with neurological disease require small amounts and experience a more lasting response.
Papaverine systemic side effects may include hypotension with reflex tachycardia, peripheral
vasodilatation, elevation in liver enzyme; local adverse effects are fibrosis and priapism, the
latter occurring more frequently in patient with neurological and psychological disease.

PGELl. PGEL is a potent smooth muscle relaxant and vasodilator in man, acting via
activation of EP prostaglandin receptors that results in an increase in the intracellular
concentration of cCAMP. It also has an o, adrenergic blocking effect and hence has the
potential of reducing sympathetic overtone in patients with psychogenic ED. Intracavernosal
PGEL is licensed for the treatment of men with ED and its efficacy was largely demonstrated
[16]. The most common adverse event is penile pain, while prolonged erection occurs in
about 5% of the patients.

Vasoactive Intestinal Polypeptide and Phentolamine. Vasoactive intestinal peptide (VIP)
is a neurotransmitter which exerts regulatory actions on blood flow, secretion and muscle
tone. VIPergic nerves are most densely concentrated in the penis around the pudendal arteries
and in the erectile tissue of the corpus cavernosum. VIP has been shown to elevate cAMP
intracellular concentrations without affecting cGMP levels. The first instance of the use of
VIP as intracavernosal injection monotherapy for ED was disappointing and it has shown
more promise when used in combination with phentolamine, which may facilitate penile
erection by inhibiting the functional predominance of o4 receptor activity that maintains
erectile tissues in a flaccid state [17].

Combinations. Phentolamine, papaverine, PGE1, and VIP are the vasoactive agents most
commonly used in combination therapy of ED. This treatment is not only predictably more
efficacious as a result of well-planned strategies based on sound pharmacological principles
but it is also associated with a reduction in incidence of side effects and cost per dose.

Both PGEL1 (alprostadil) and PGE2 (dinoprostone) are used as intraurethral treatments of
erectile insufficiency. Medicated urethral system for erection (MUSE) is a licensed alternative
way to deliver alprostadil to corporal bodies. MUSE involves the insertion of a delivery
catheter into the meatus depositing an alprostadil pellet in the urethra so that the drug is
absorbed through the urethral mucosa. The efficacy and tolerability of MUSE has been
widely demonstrated, even if intracavernosal alprostadil is considered more effective.

Although there has been considerable interest in the potential use of topical agents applied to
the skin of the penis, the clinical results have been disappointing so far. Indeed, achieving a
functional erection with topical application of vasoactive drugs has been limited, but with more
success in patients with psychogenic and neurogenic disorders than in those with vascular
diseases. Vasodilating agents topically used include nitrates, PGEL, papaverine, minoxidil,
aminophylline, and co-dergocrine [10].

Non Surgical Devices
Vacuum constriction device. The device usually consists of a wide clear plastic barrel

that is placed around the penis and sealed against the pubic region. It provides passive
engorgement of the penile tissue through the generation of an increasing negative pressure in
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the cavernous sinusoidal spaces, in conjunction with a constrictor ring placed in the root of
the penis to retain blood within the corpora cavernosa. Generally, these devices are used as a
non invasive method of treatment for patient with vascular and neurogenic ED. The only
contraindications are bleeding disorders and anticoagulation therapy. Pain, inability to
ejaculate, and numbness are the most common adverse event, while skin necrosis can be
avoided removing the constriction ring within 30 minutes. Efficacy rates (i.e. erection
satisfactory for intercourse) as high as 90% have been described regardless of ED etiology.

Constrictive ring. The constrictive ring is likely to be the only external device needed for
management of ED in patients with mild to moderate venous leakage and no coexisting
significant arterial insufficiency.

Surgical Treatment

About 40% of patients with ED have evidence of abnormal arterial flow, only partly
involving aortoiliac carrefour, since most men with major vessel disease rarely present with
impotence. Conversely, the majority of vascular ED patients have pathological changes in the
small vessels of the penis and, generally, revascularization for such smaller arteries is
challenging with long-term patients’ dissatisfaction and complications including pain, altered
sensation, shortening of penile length and glans hyperemia. Also the long-term success rate of
penile vein ligation is poor. Penile prosthesis offers a valid therapeutic alternative for patients
who fail vasoactive drugs and vacuum-constrictive devices and who are not candidates for
vascular reconstruction procedures. Devices are placed by creating an adequate space within
both cavernosal bodies, followed by implanting a prosthetic erectile element. The two erectile
elements are linked to a pump that is implanted into the scrotum, and to a fluid reservoir that
is located into the scrotum, the pelvis or the abdominal cavity. Several factors have to be
taken into account when selecting one of the different marketed devices, including penile
size, presence of intracorporeal fibrosis, and the expectation of the patient and his partner.
Possible complications are device failure, penile shortening, and infections. The development
of microsurgical techniques and free tissue transfers hold to promise of success for phallic
reinnervation, whereas the major sensory nerve of the donor free flap is usually coapted to the
pudendal nerve. Unfortunately, this procedure is mainly performed as a part of the total
phallic reconstruction in patients with micropenis, penile trauma or in female-to-male
transsexual conversion so far [10; 15].

Future Treatment

- Bremelonotide. It is a synthetic peptide analogue of «-melanocite stimulating
hormone («-MSH) and is am antagonist of melanocortin receptors 3 and 4. The
effects of a-MSH on sexual behavior, including grooming, stretching, yawing and
penile erection, have been demonstrated in laboratory animals. Melanotan Il as
subcutaneous injection was shown to induce penile erections in patients with
psychogenic and/or organic ED.
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- Glutamate receptors agonists. Hippocampal glutamate ionotropic receptors may play
a significant role in initiation of penile erection. In rat model, hippocampal of
glutamate receptor subtype agonists produced multiple episodes of intracavernosal
pressure.

- Serotonin receptors agonists. It is well known that serotonin exert a general
inhibitory effect on male sexual behavior, although the amine may be inhibitory or
facilitatory depending upon actions at different sites and on different serotonin
receptors. RSD 992, an agonist at 5-HT2c receptors, induced erections and facilitated
male copulative behavior, suggesting an important role for this receptor in the control
of erectile mechanisms.

- Rho-Kinase inhibitors. There is considerable activity of rho-kinase in the human
erectile tissue, and inhibition of rho-kinase mediated functions relaxes erectile tissue
in vitro. Topical application of a rho-kinase inhibitor produced erectile responses in
rodents.

- Gene therapy. The application of gene therapy for ED represents an exciting new
field, which may effectively restore or supplement defective function and/or
antagonize the expression of a mutant gene. Local gene therapy, as shown in
preclinical studies, represents a viable treatment option for ED in diverse
pathological conditions, including aging, diabetes, dyslipidemia, and cavernous nerve
injury.

- Tissue Engineering. This new technique is being currently investigated for
reconstructing penile tissue or treating ED, although currently tissue engineering
belongs to the field of basic research. Nevertheless, new research is underway, in
particular, on phallic reconstruction and tunica tissue for reconstruction of severe
cases of Peyronie’s disease. [2;15].

2. Disorders of Ejaculation

A. Premature ejaculation

Since premature ejaculation (PE) is mostly due to a psychogenic etiology, psychosexual
treatment is considered the mainstay with high rates of success. Nevertheless, it has been
shown that the failure of psychosexual-behavioral therapy, such as the stop-start technique
and the start-stop-squeeze by Master and Johnson, may be related to the pooled patients with
different PE categories, age groups, anxiety level, sexual experience and somatic
vulnerabilities (i.e. urologic and neurogenic hypersensitivities), investigated in many of the
studies.

Extending the ejaculation time is a common side effect of many antidepressants, which
therefore can be used in PE continuously and at a low dosage or just on-demand. The tricyclic
antidepressants such as clomipramine, and the selective serotonine reuptake inhibitors
(SSRI), such as paroxetine, are the most common and effective drugs used in PE. Indeed, they
promote serotonin activities though the inhibition of its reuptake and especially clomipramine
seems to increase the sensory threshold for stimuli in the genital area, possibly through
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inhibition of the adrenergic receptors in the peripheral sympathetic system. The use of a
adrenergic receptor blockers to delay PE is based on the understanding that sympathetic
nervous system is the responsible for the peristaltic movements of the seminal fluid through
the male genital tract. Preliminary studies have confirmed the effectiveness of these agents in
PE, but large well controlled trials should be fostered to examine both efficacy and safety of
long-term use. In some cases, local anesthetics can be used. Generally, anesthetic creams are
applied to the glans penis and penile shaft under occlusive cover (condom) for at least one
half-hour before the sexual intercourse. Dermal analgesia reaches its maximum at 2-3 h, and
persists for 1-2 h after removal [10,15,18,19]. To date, the only drug regularly approved for
the treatment of PE is dapoxetine, which has been shown to be effective in several large
clinical trials. The drug has the shortest half-life of all SSRIs, which is claimed to account for
its failure as an antidepressant and optimal profile in PE. It may be assumed therefore that the
clinical utility of dapoxetine is the consequence of the acute elevation of 5-HT on each
occasion the drug is taken ‘on demand’ [20].

B. Anejaculation/Anorgasmia

Since the most common etiology of anorgasmia is the intake of psychotropic agents,
regaining of the orgasmic sensation may be achieved with discontinuation and/or substitution
of the incinting drug.

In cases of anejaculation, vibratory stimulation may be helpful, but intact dorsal penile
nerves are necessary for the ejaculatory response. If the aim is to retrieve sperm for assisted
fertilization, electroejaculation is preferred, as better specified in the above section.

Interestingly, a recent study showed that autonomic stimulation with midodrine enhanced
orgasm rate, in spinal cord injured men, mainly by creating anterograde ejaculation [21].

C. Painful Ejaculation

Ejaculatory pain represents a component of sexual dysfunction that has received little
attention in the literature so far. Postorgasmic pain is associated with prostatitis, chronic
pelvic pain syndrome, benign prostatic hyperplasia, ejaculatory duct obstruction, prostate
radiation, and radical prostatectomy. Different etiopathogenetic theories have been postulated
including bladder neck closure after radical prostatectomy, ejaculatory duct stones,
antidepressant medication, and compressive pudendal neuropathy. The treatment options vary
from self-care to medication with alpha-blockers such as tamsulosin, antidepressants such as
amitriptilyne, antiepileptics, antinflammatory agents and muscle relaxants, and even surgical
procedures such as pudendal nerve decompression. We have recently described an unusual
case of painful ejaculation due to spinal cord injury dramatically improved after topiramate
administration; a central sensitization of the central pattern generator for ejaculation was
supposed by the authors [22]. Nevertheless, since post-ejaculation pain is often psychogenic,
treatment relies entirely on psychosexual and behavioral intervention, but patients who are
severely anxious and unable to relax may benefit from a benzodiazepine agent.
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3. Priapism

Prolonged erection may be a side effect of intracorporeal injection and, less frequently,
can be associated with systemic drug intake such as phenotiazine and trazodone. Mild cases
may be treated with oral intake of a-receptor agonists such as pseudoephedrine. More severe
cases of priapism lasting for more than 4 h usually require corporeal aspiration and irrigation
with a solution of heparin and epinephrine. Occasionally, prolonged priapism (of more than
24-36 h duration) requires surgical placement of an arterio-venous shunt, which will cause a
venous leakage and a possible failure of response to future vasoactive drugs.

Interestingly, cocaine-induced priapism can be a high flow variant that is refractory to
therapy and may require shunt placement or even partial penectomy.

4. Abnormal Sexual Desire

A. Hypoactive or Deficient Sexual Desire

It is well known, that primary neurological disorders are associated with diminished
sexual arousal, but proper counseling and rehabilitation, especially in patients with brain
injury, may lead to an improvement in libido and other sexual dysfunctions. Thus, although
desire disorders in neurological disease may be multifactorial in pathogenesis, treating the
primary CNS disease, by itself or in conjunction with other treatment modalities, may well
help to recovery sexual libido. Male sexual dysfunction associated with insufficient androgen
levels can be treated by testosterone replacement therapy (i.e. intramuscular injection of long-
acting testosterone esters in oil) [23-24]. Among the various centrally acting agents,
administration of dopaminoagonists (apomorphine, bromocriptine, pergolide and cabergoline)
and the new antidepressant drug bupropion has been associated with increased libido.
Psychosexual approach may be useful in many cases, even if desire disorders have a
substantially poorer response than other forms of sexual dysfunction.

B. Hypersexuality

Increased sexual desire that as to be treated is rare and it is more often reported in
neurodegenerative disorders or after brain injury involving specific neural pathways. In some
circumstances, androgen antagonists (i.e. cyproterone acetate, medroxyprogesterone acetate)
may be effective; in severe cases neuroleptics should be used.

Pelvic Floor Rehabilitation

Erectile dysfunction is defined as the persistent failure to achieve and sustain erections of
sufficient rigidity for penetration during sexual intercourse. The role of the perineal muscles
in the erectile mechanism is still under debate. Perineal musculature is composed of two kinds
of muscle fibers [25]. Slow contraction fibers (Type I) are responsible for the muscle tone and
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organ support while fast contracting fibers (type Il), localized mainly at the periurethral
sphincter level, and are responsible together with the aponeurotic elements of the urethral
closure during the abdominal pressure increase. Aim of the perineal rehabilitation is to tones
up and to strength both muscle fibers; the slow fibers with smooth and long contractions and
the fast fibers with stronger and faster contractions. The final effect of the reinforcement
treatment is to increase the motor units, improve the excitation frequency, increase the muscle
mass.

Superficial pelvic floor muscles, which are active during erection enhancing rigidity, are
located besides the ischiocavernosus and bulbocavernosus muscles. The bulbocavernosus
muscle has three functions: it is responsible for preventing blood from escaping during an
erection by exerting pressure on the deep dorsal vein; it is active and pumps during
gjaculation; and it empties the bulbar urethra by reflex action after micturition (26). Thus,
pelvic floor muscle exercises should be considered as a first-line approach for men seeking
long-term resolution of erectile dysfunction without acute pharmacological and surgical
interventions. Perineal conservative treatment includes different types of perineal
rehabilitation, i.e. the pelvic floor muscle training (PFMT), the biofeedback (BFB), the
functional electric stimulation (FES), and the programs of perineal re-education. Direct
interventions prescribed by physical therapists include the following elements: coordination
of care, communication and documentation, patient education and direct intervention i.e.
treatment of pelvic floor muscle disorders. The primary intervention prescribed by physical
therapists has always been therapeutic exercises including core strengthening of abdominal
muscles, postural and pelvic floor muscles [27]. Breathing and relaxation exercises are typical
key components of patient rehabilitation. Relaxation involves the quieting of the autonomic
nervous system and includes visualization [28], soft tissue mobilization, heat modalities and
positioning. Scar management (abdominal or perineal) includes soft tissue mobilization,
application of heat or cold, and therapeutic ultrasound. Manual therapy techniques include
myofascial release, trigger point release, soft tissue mobilization and massage [29]. The
exercise program starts with the supine position, followed by exercises in the side position,
standing position, and crawling position. In these positions the duration of contractions of the
pelvic floor muscles varies from 3 to 30 seconds. The frequency of contractions varies from
10 to 30 times, equally parted between quick and sustained contractions. Methods of
strengthening may include electrical stimulation, muscle re-education using biofeedback
techniques or instruction.

Biofeedback involves the use of external or internal sensors that record levels of muscle
activity, which are displayed on a computer while the patient do exercises. This visual
technique can provide motivational support as it increases the awareness of correct muscle
contractions in various positions. Pelvic floor biofeedback therapy is a treatment intended to
help patients learn strengthening and relaxing their pelvic muscles. It uses electronic and
mechanical instruments to accurately measure the action of pelvic floor muscle, and provides
‘feedback’ information to the patient so to learn how better use the pelvic muscles.
Biofeedback uses computer graphs or lights as a teaching tool to help patient identify and
learn the correct muscle control and better locate the pelvic muscles by changing the graph of
light when he squeezes (tighten) the right muscle. A sensor is placed in the rectum to sense
the contraction of the pelvic muscles.

The system can also deliver a painless electrical stimulation to the pelvic muscles which
causes their contraction. The patient both workout and learn the right sensation of pelvic



166 Rocco Salvatore Calabro, Anna Furnari and Placido Bramanti

muscle contraction through this stimulation. Muscle strength is assessed also using an anal
manometer; each participant is positioned supine with a view of the computer screen for
feedback. The air-filled, sheathed and lubricated anal probe, with a diameter of 1 cm, is
inserted into the anal canal as far as the probe external position marker (to a depth of 4 cm) in
order to approximate to the puborectalis muscle. Patients are instructed to voluntarily tighten
and lift the pelvic floor muscles as strongly as possible as if preventing the flow of urine, and
to hold this contraction for 10 seconds. A scrotal lift and penile retraction is confirmed to
ascertain that the pelvic floor muscles are contracting correctly. The maximum anal pressure
reading achieves from the best of three pelvic floor muscle contractions (maximum anal
pressure) and the lowest pressure obtained while attempting to maintain a 10-second hold
(anal hold pressure) is recorded in cmH2O. A resting time of 10 seconds is often given
between each contraction. Biofeedback treatment is accomplished also trough the use of an
anal probe attached to a portable electromyography. The activity registered from the pelvic
floor muscles and the sphincter is collected by electromyography using surface electrodes.
Surface electrodes are placed at both sides of the anus, after drying the area and localized the
sphincter of the anus: the two active electrodes are placed laterally to the anus; the reference
electrode is placed in a neutral area, usually an arm or a leg.

Electrical stimulation is used to improve awareness of the muscles of the pelvic region
and to assist the patient in contracting the ischiocavernosus and bulbocavernosus muscles
(30). A symmetric biphasic low-frequency current is used with either an anal plug or
superficial electrodes on the centrum tendineum. Pulse frequency is 50 Hz, and pulse duration
is 200 microseconds. Each burst of electrical stimulation lasts 6 seconds, with a 12-second
rest between bursts. The electrical stimulation lasts for 15 minutes, with an intensity of
stimulation that achieved a muscle contraction within the patient's pain limit. As a rule, an
anal plug is used for feedback as well as for stimulation. As soon as the patient is able to
voluntarily contract the appropriate muscle, he is asked to repeat the contractions daily. Each
patient has to perform 40 short and 50 long-lasting contractions in a prone, sitting, or standing
position. Moreover, patients are asked to do 30 contractions in the morning, 30 contractions
in the afternoon, and 30 contractions in the evening.

Sacral Neuromodulation

Neuromodulation by means of sacral roots electric stimulation with therapeutic purpose
is based on different action mechanism: the central one by efferent nerves (in order to abolish
bladder instability by external sphincter contraction); and the peripheral one by building an
electric field which stimulates the afferents fibers (myelinated type A-delta and A-beta
somatic) transmitting sensorial impulse form the corresponding metamers to the sacral roots
S2-S4 [31-32]

As therapeutically technique, sacral neuromodulation has founded its place in chronic
urination dysfunctional treatment after failure of several treatments. According to FDA,
indications are: urgency urinary incontinence because of overactive bladder, associate to fecal
incontinence or urethral overactivity; bladder outlet dysfunction and urgency frequency
syndrome or not; chronic pelvic pain. Clinically it is also used for enuresis, detrusor-sphincter
dyssynergia and interstitial cystitis.
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Before Neuromodulation can be applied, patient should be accurately evaluated in order
to evidentiate his ability to collaborate in fulfilling urinary diary and Quolity of Life
questionnaire. The urodynamics diagnosis results fundamental to determine the type of
mictional alteration.

The phases of sacral neuromodulation are the following:

- Sacral Root evaluation: This first phase consist of the placement of an electrode in
the sacral foramen S3, which would be connected to a external stimulus generator for
5 to 7 days with the objective of evaluating the integrity of the motor and sensorial
somatic fibers (the motor answer is the pelvic floor contraction; the sensitive is the
paresthesia in the perineum and the external genitalia).

- Subchronic Phase: The second phase determines the therapeutic effect of the
stimulation by means of mictional diary in the patient, which must be over 50% than
the initial symptoms.

- Definitive implantation: It consists of the placement of a four definitive electrodes of
stimulation within different sides. Every single electrode is surgically placed under
general anesthesia with long life muscle relaxants in order to reproduce the answer
achieved in the evaluation of the sacral roots. Thereafter they are connected
subcutaneously to an impulse generator placed in the external superior quadrant of
the gluteus muscle or in the anterior abdominal region. Nevertheless, the placement
of a percutaneous definitive electrode connected with a subcutaneous generator under
local anesthesia has been recently developed, in order to reduce patients’ surgical
injuries and X-ray exposure.

Table 2. EFNS recommendations for treatment option in neurosexology

Treatment options

Permission Counselling to open the mind of the patients to the
existence of sexual disabilities
Limited information Giving the patients proper information about

sexual issues in his particular type of
disorder/injury

Specific suggestions Practical information about position and
stimulation techniques (vibrators) and technical
aids and devices (vacuum extractor devices)
should be given

Intensive therapy Using specific medical as well as surgical,
treatment available, for the different types of
problems (i.e. i-PDE).

Assisted fertilization Semen can be retrieved by the use of penile

(spinal cord injuries only)  vibratory stimulation (PVS) or Rectal probe
electroejaculation.




168 Rocco Salvatore Calabro, Anna Furnari and Placido Bramanti

Conclusion

Sexual disabilities such as loss of desire, erectile dysfunction and disturbance in
ejaculation and orgasm are very common among patients with neurological disorders. Thus,
all neurological patients should have the opportunity of sexual counselling. A careful case
history should be taken, neurological examination should include the sacral segments and
neurophysiological test, in addition to other indicated investigations, should be considered in
patients seeking medical advice because of a sexual disability.

EFNS treatment options in patients affected by neurogenic sexual dysfunctions are shown
in table 2.
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