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Sexuality, in broad terms, consists of those physiological, anatomical, and 
behavioral functions that support or effect the union of male and female gametes 
and thus ensure continuation of the species. The focus of this discussion is upon 
sexual function in a narrow perspective - desire, arousal, ejaculation, and orgasm -
and on clinical dysfunction of these parameters including such conditions as 
impotence, failure of ejaculation, dyspareunia, and anorgasmia. 

Because of the complexity of the neurogenic reflexes and of the endocrine 
control systems involved, sexual dysfunction is exceedingly common. Indeed, in 
men occasional impotence occurs at all ages, and by age 65 a fourth of men have 
experienced erectile failure (1). The frequency of sexual dysfunction in wornen is 
probably equally common. Only a portion of the abnormalities have an organic 
basis, the remainder being functional or psychogenic in character (2). There is no 
arena of medicine in which psychological factors interdigitate more closely with 
endocrinology than in sexual function. From the standpoint of clinical medicine, 
the primary objective is to delineate the organic causes of sexual dysfunction and 
to devise appropriate endocrine, pharmacological, or surgical therapy for those 
cases that have an organic basis. It should always be kept in mind, furthermore, 
that counseling (and treatment) of psychogenic causes of sexual dysfunction can 
frequently best be handled by the physician who takes an interest in the problem 
rather than by a psychiatrist or sex therapist. 

Investigation of the physiology of normal and abnormal sexual function lagged 
behind most aspects of applied physiology because of a paucity of adequate 
technical means to quantify states of sexual arousal. In large part this deficit has 
been repaired by the development of a variety of techniques for measuring blood 
flow to the genitalia and by the application of the techniques of modern molecular 
pharmacology to sexual studies. As a consequence, there is now considerable 
insight into the neurogenic, vascular, and muscular actions involved and into the 
mechanisms by which hormones integrate and control the process. The sexual 
response of the male has been studied more extensively than that of the female, 
but on the basis of the available evidence, it is likely that the two processes are 
fundamentally similar. 

MALE SEXUAL RESPONSE 

The Penile Vasculature 

The erectile tissue of the penis is composed of two functional compartments -
the corpora cavernosa and the corpus spongiosum. The corpora cavernosa consists 
of two cylinders with a common septum that is perforated by vessels that allow 
free passage of blood from one to the other and thus allows the two bodies to 
function in part as a single unit (3) (Figs. 1 and 2). The corpus spongiosum contains 
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the urethra and enlarges distally to form the bulk of the glans penis. The erectile 
tissues are surrounded by a dense fascial sheath, termed Buck's fascia, which 
anteriorally anchors the penis to the symphysis pubis (4). 
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Fig 1.-Anatomy of the penis. Included is a cross-sectional and unfolded longitudinal view of the pendulous portion of the penis. 
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The arteries of the penis are derived from the internal pudendal arteries and 
divide into three sections-- the dorsal artery of the penis, the profunda branch that 
supplies the corpora cavernosum, and the branch that supplies the urethra and 
spongiosum. Anastomoses connect all three pairs of arteries along the entire 
course. The venous drainage consists of three major divisions -- superficial, 
intermediate, and deep-- as well as anastomotic communicating vessels that allow 
the system to act as one functional bed. The more superficial veins drain into the 
saphenous, femoral, and scrotal system whereas the remainder drain into the deep 
veins. In the flaccid state, most blood is shunted away from the erectile tissue, 
possibly by direct anteriovenous anastomoses (5). 

Three types of nerve fibers ·innervate the penis sympathetic, 
parasympathetic, and somatic. The somatic innervation is derived from S -5 and 
involves almost all components of the penis, particularly the sensory innerkti~n of 
the skin. The sympathetic component is derived from spinal cord segments T ll. and 
T.l ?. The parasympathetic fibers arise from ventral root segments 52 ana 54• 
Tnese two types of autonomic fibers intermingle and give rise to the prosta t1c 
plexus and distally to the cavernous plexus of nerves. Direct electrical stimulation 
of the plexus along the posterior surface of the prostate results in erection. The 
predominant type of nerve ending in the penis itself is adrenergic, and 
norepinephrine is present in the corpora cavernosa in large amounts (6). 
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Erection 

Penile erection is the consequence of engorgement with blood that results in 
rigidity of the penis. During its development the volume of blood entering the 
penis must exceed the volume leaving it, and when full erection is achieved a new 
steady state ensues in which inflow equals outflow. Detumescence in turn requires 
that outflow temporarily exceed inflow. Whether penile erection is the result of 
diminished outflow or increased arterial inflow or both was long disputed, but the 
bulk of evidence favors increased inflow because of decreased resistance within the 
vascular bed as the major event (7). Neurologically-media ted venous control 
mechanisms may also play a role. (The long-held view that venous valves or 
polsters play the central role in controlling the exit of blood from the penis has 
been refuted by careful anatomic studies.) 

The flaccid penis contains about 8 ml of blood, and the erect penis contains 
about 62 ml. lntrapenile blood flow increase on average about 25 fold from an 
average of 2 ml/ 100 g/min in the flaccid state to rates as high as 50 ml/ 100 g/min 
during erection (9-11). This change is unaccompanied by alterations in cardiac 
output or in blood flow to the pubic area. Increased blood flow by itself could not 
change the volume of the penis, and most theories of erection assume that blood is 
shunted away from the erectile tissue in the flaccid state and that AV shunts are 
closed during erection, thus diverting blood into the cavernous spaces. When the 
human penis is perfused with saline, moderate swelling occurs at rates less than 20 
ml/minute, and full erection occurs at rates of perfusion between 20 and 50 
ml/min; once erection is achieved it can be maintained by lower perfusion rates of 
around 12 ml per minute (12). The maximal flow rates decline with age, 
presumably because of arteriolar narrowing (13) . 

Two types of stimuli can elicit an erection (Fig. 3). Psychogenic stimuli 
include auditory, visual, olfactory, gustatory, tactile, and imaginative influences. 
Reflexogenic stimuli include those derived from genital manipulation. These 
various inputs work via parasympathetic and sympathetic mechanisms. 
Reflexogenic erection in men is believed to be mediated by parasympathetic 
efferents. The neural effectors of psychogenic erections may be predominately 
sympathetic (7). The final neurotransmitter(s) for these systems are not known 
with certainty, but a - adrenergic receptors are more abundant than 13-receptors 
(14, 15). a-adrenergic blockers can produce erections, and it is possible that 
chronic a-adrenergic-mediated arterial constriction must be released before 
erection occurs. Cholinergic nerve endings are also present in the penis (16, 17). 

Vasoactive intestinal polypeptide (VIP) may also play a major role as an 
e'ffector of erection. VIP nerve fibers are present in the male urogenital trac t and 
are particularly rich in the smooth muscle of the penis; this mediator may act like 
a-adrenergic receptors tonically to inhibit smooth muscle contraction in the tissue 
{18-20). Other candidates for roles as inhibitory mediators have been proposed (21). 

Emission, Ejaculation, and Orgasm 

The emission of the semen into the posterior urethra is the result of 
contractions of the ampulla of the vas deferens, the seminal vesicles and the 
prostatic smooth muscles. The process is a cord reflex and like erection is under 
considerable cerebral control (7). Ejaculation -- the expulsion of the semen from 
the urethra-- results from the squeezing action of the bulbocavernosus muscles at 
0.8 second intervals accompanied by simultaneous contraction of the muscles of the 
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pelvic floor and of the distal sphincter of the bladder (22). Ejaculation is normally 
a reflex reaction to the collection of semen in the bulbous urethra (23). If the 
sphincters fail, semen may regurgitate into the bladder. Orgasm, the pleasurable 
sensation that accompanies ejaculation, is even less well defined. Whether the 
perception of the contractions of the pelvic musculature during ejaculation is the 
sine quo non of orgasm is unsettled, but under rare circumstances orgasm can 
clearly be generated cerebrally without input from the genitalia, as for example in 
patients with temporal lobe lesions (22). 

Hormonal Control 

Male hormones are responsible for development of the male genitalia and for 
maturation of male erectile physiology and sexual behavior at the time of puberty. 
The role of androgens in the maintenance of male sexual behavior, once 
established, is less clear. In male animals, orchidectomy is followed by retention of 
mating capacity for a variable period of time and then by eventual failure (24). In 
the human male prepubertal castration appears to prevent uniformly the 
development of normal male behavior, and orchiectomy in the adult has sequelae 
similar to that in animals, i.e. castration of adult men causes a decline in sexual 
activity with only occasional castrated men continuing to have intercourse over a 
period of years (25, 26). Furthermore, physiological androgen replacement in such 
men causes a rapid and reliable restoration of male sexual activity (27-31). In men 
with low testosterone values (but above the castrate range) androgen replacement 
appears to enhance the frequency of spontaneous erections rather than the capacity 
to initiate and complete intercourse, suggesting the possibility that its major effect 
is at the cerebral level (31). At any rate, there is considerable similarity between 
the hormonal control of male sexual behavior in man and in animals. 

The identity of the hormones that regulate male sexual behavior is not so 
clear. Occasionally castrate males of all species sustain the capacity and the drive 
for intercourse over long periods (25, 26). In the castrate male considerable 
estrogen and small amounts of testosterone are formed in extraglandular tissues 
from adrenal androgen (32), and in some animal species estradiol enhances the 
effect of androgen on male sexual drive (33). Thus, the small amounts of 
testosterone and/or estrogen formed by this mechanism may be enough to sustain 
libido and potentia in some adult male castrates. Presumably, those men who have 
the greatest capacity to form these agents in peripheral tissues would be most 
likely to sustain sexual activity following castration. 

FEMALE SEXUAL RESPONSE 

The eli tor is is the female counterpart of the glans penis, and its erectile 
component is analogous to the corporus spongiosum. The labia minora are 
homologues of the shaft of the penis, and their erectile elements thus correspond to 
the corpora cavernosum. The labia majora (like the male counterpart the scrotum) 
does not contain erectile elements. The vagina is lined by a mucosal surface that is 
the source of the vaginal lubrication. It is presumed that the innervation of these 
components, like in the male, involves both sympathetic and parasympathetic 
components and that sexual arousal (and erection) involves increased blood flow to 
the vagina, the clitoris, and the labia minora (34). Indeed, vaginal blood increases 
from an average value of 9.8 ml/min/ 100 g to an average of 28.9 ml/min/ 100 g 
during sexual stimulation (35). 

As in men, sexual arousal in women involves varying combinations of psychic 
and reflex stimuli and is manifested by expansion of the inner two-thirds of the 
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vagina. The clitoris increases in size, the labia minora become engorged, and the 
outer third of the vagina becomes engorged. As a result the opening of the vagina 
narrows. Thus, at physiological and functional levels, sexual arousal in women is 
similar to erection in men. There is no female counterpart of ejaculation, although 
vaginal lubrication is an essential feature of sexual arousal. 

Orgasm in the female is marked by the simultaneous rhythmic contractions of 
the uterus, the outer third of the vagina, and the rectal sphincter, beginning at 0.8 
second intervals and then diminishing in intensity, duration, and regularity (34). As 
in the male, orgasm is the perception of a pleasurable sensation associated with 
these rhythmic contractions. 

Endocrine Control of Female Sexual Behavior 

In animals, oophorectomy causes a dramatic cessation of female sexual 
activity whereas in women the ablation of ovarian secretion by oophorectomy or 
via a natural menopause has no consistent effect on sexual activity (24). The 
standard interpretation is that once sexual patterns are fixed in women, sexual 
drive is endocrine independent. Indeed, it is not established whether hormones are 
involved in the genesis of normal sexual drive at female puberty. This 
interpretation may not be correct since removal of the human ovaries does not 
ablate the production of testosterone or of estrogen. Indeed in women 30- 50% of 
total estrogen production is derived uJ.timately from adrenal androgen, and about 
half of testosterone production is directly secreted by the adrenal (24, 32). The net 
effect is that castration in women cuts the production of androgen and estrogen to 
half or less and does not have a drama tic effect on the ratios of the two steroids. 
However, when castrated women are subjected to adrenalectomy (36) or to 
hypophysectomy (37), there is a profound decrease in sexual desire. Thus, it is 
possible that the sexual life of women is as hormone dependent as that of female 
animals. Adrenal androgen (ablated by hypophysectomy or adrenalectomy) could 
have a direct effect on sexual desire in women, or adrenal androgen could act as a 
prohormone for estrogen synthesis in peripheral tissues and supply sufficient 
estrogen for maintenance of sexual drive in the absence of the ovaries. It is clear, 
however, that variations in levels of the sex steroids over a broad range has at best 
only minor effects on the sex drive of women (38- 45). 
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THE EVALUATION OF SEXUAL DYSFUNCTION 

The aim of evaluation is to separate psychogenic from organic causes and to 
identify the nature of the organic cause when present. The techniques include the 
tradi tiona! medical and psychosocial history, physical examination, baseline 
laboratory evaluation, and selected specialized techniques. In women, specialized 
techniques such as vaginal photoplethysmography are largely research tools and 
have not been applied successfully for clinical use (46). In men, however, several 
procedures have proved useful in the assessment of erectile function (47, 48). 

The most widely used of these techniques is the assessment of nocturnal 
penile tumescence (NPT). Throughout adult life erections occur during the rapid 
eye movement phase of sleep, and the total time of NPT averages 100 minutes per 
night (49) (Fig. 5). Whether one has an erection upon awakening in the morning 
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depends upon the phase of sleep when awakening occurs. Consequently, a history of 
turgid erections upon awakening strongly suggests that the psychic, efferent, 
neurologic, and circulatory systems that mediate erection are intact and that 
erectile dysfunction is probably due to a psychogenic cause. The history of absence 
of nocturnal or awakening erections is, however, impossible to interpret, and 
several objective procedures for monitoring NPT have been devised for use at home 
or in the hospital setting. All involve the attachment of a strain gauge to the penis 
as a means of quantifying erections. As this procedure has been utilized more 
widely, it is now clear that it is of usefulness. While the length of "erect" time per 
night declines only slightly with age from the 20's to the 70's (50) many of these 
erections are without sufficient rigidity to allow vaginal penetration (51-53). The 
latter occurs because a maximal change in penile circumference occurs at an 
intracavernous pressure below the pressure required for full erection (54). 
Furthermore, occasional patients with sensory neuropathy may continue to have 
nocturnal erections. Recognizing these limitations, the technique appears to 
provide a valid means of identifying psychogenic impotence most of the time (55, 
56). Those patients whose expansion or rigidity characteristics are not within the 
range of normal should undergo further assessment for vascular and neurologic 
disease. The quality or rigidity of the erection can be estirna ted by transducer 
methods (53), and penile blood flow or pressure can be measured by Doppler 
techniques, although they rarely record the flow to the corpora cavernosa (58). The 
measurement of bulbocavernosus reflex latency is one means of assessing 
neurogenic causes of erectile dysfunction (47). 

SEXUAL DYSFUNCTION IN MEN 

Male sexual dysfunction, often termed impotence, can be manifested in 
several ways: loss of desire, inability to obtain or maintain an erection, premature 
ejaculation, absence of emission, inability to achieve an orgasm, or failure of 
detumescence. Some experience more than one abnormality simultaneously. Such 
com plaints can be the secondary consequence of debi li ta ting diseases, the 
consequence of specific disorders of the urogenital or endocrine systems, or the 
result of psychological problems. In all instances it is essential to separate 
psychological from organic causes because the treatment modalities are so 
different. 

Loss of Libido 

Androgens have a major influence on sexual desire in men, and a decrease in 
libido may resul t from either pituitary or testicular deficiency. This possibility can 
be assessed by measurement of plasma testosterone and plasma gonadotropins. 
However, since the level of testosterone required to sustain libido is usually less 
than that necessary for stimulation of the prostate and seminal vesicles (and hence 
for formation of the ejaculate) decrease or absence of the ejaculate is a feature of 
loss of libido associated with hypogonadism. Conversely, if the semen volume is 
normal, it is unlikely that endocrine factors are responsible for sexual dysfunction. 
Some drugs also cause loss of sexual desire, and in many instances loss of desire is 
sometimes difficult to separate from erectile failure. Likewise, causes of erectile 
failure and ejaculatory failure also tend to overlap. 

Erectile Failure 

The organic causes of erectile failure can be divided into specific subgroups 
(2, 47, 48) (Table I). In many instances a likely diagnosis can be reached by history 
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and physical exam alone. However, in the evaluation of patients it is important to 
keep several problems in mind. One, there is an enormous variability in the sex 
drive or libido of normal individuals, and no recognized cause of impotence -
whether it is castration, radical prostatectomy, or transection of the cord- causes 

Table I. Some Organic Causes of Impotence 

Endocrine 
Testicular failure (primary or secondary) 
H yperprolactinemia 

Penile Diseases 
Previous priapism 
Phimosis 
Peyronie's disease 
Penile trauma 

Vascular 
Large vessel atherosclerosis 
Arteritis 

Neurologic 
Temporal lobe lesions 
Disease of the spinal cord 
Loss of sensory input (peripheral neuropathies 

such as diabetic neuropathy; tabes dorsalis; 
disease of the dorsal root ganglion) 

Post operative disturbances of the nervi erigentes 
Perineal prostatectomy 
Vascular surgery 
Sympathectomy 
Abdominoperineal resection 

Systemic Diseases Causing Impotence 
Cirrhosis of the liver 
Renal failure 
Chronic debilitating diseases 
Congestive heart failure 
Angina pectoris 

Drugs 
Antihypertensive Drugs 

guanethidine 
reserpme 
phenoxybenzam ine 
clonidine 
methyldopa 
thiazides 
spironolactone 
chlorthalidone 

Anticholinergic Drugs 
tr ihexyphenid yl 
benztropine 
atropine 
scopolamine 

Antihistamines 
diphenhydramine 
hydroxyzine 
cimetidine 

Antipsychotic Drugs 
phenothiazine 
thioxanthenes 
butyropherone 
thior idazine 

Antidepressant Drugs 
tricyclic antidepressants 
monoamine oxidase inhibitors 

Sedatives and Drugs of Abuse 
alcohol 
barbiturates 
diazeparn 
chlordiazepoxide 
cannabis 
methadone and heroin 

Others 
fenflurarnine 
levodopa 
aminocaproic acid 
clofibrate 
baclofen 
ethianornide 
perhexiline 
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impotence in all people. The reason for this variability in response has never been 
studied systematically in physiological terms except that it is clearly not due to 
differences in plasma testosterone levels. It is likely that the fraction of men with 
the highest sex drive have a better chance of preservation of erectile capacity, 
regardless of the supervening organic disorder. Two, in regard to drugs, it is 
difficult in many instances to ascertain whether a specific side effect such as 
impotence is the consequence of the drug alone, the effects of the background 
disease, or the combined effect of a given drug and a disease such as a beta 
blocking agent in a man with mild atherosclerosis and partial decrease in penile 
blood flow. Certainly, not all patients who take these drugs develop impotence. 
This same phenomenon also occurs in other forms of impotence in which more than 
one cause may interact to produce impotence. For example, neuropathy and 
vascular insufficiency may both be involved in the impotence of diabetes mellitus, 
and it is possible that the neurogenic trauma of pelvic surgery is most apparent in 
men with underlying compromised vasculature. Drug causes can be identified with 
certainty only if the symptoms disappear when the drug is discontinued (not always 
possible in the severely ill). Three, identification and correction of an organic 
cause does not always restore potency. The effects of sexual failure can be so 
devastating to the ego as to lead to psychological impotence, and the appropriate 
management of such problems may involve both correction of the organic disorder 
and major psychological support. 

Differential Diagnosis 

Endocrine. Testicular failure is beyond the scope of this discussion. 
Nevertheless, several specific points need to be kept in mind in regard to 
impotence. The first is that testicular failure is a common side effect of cancer 
chemotherapy; such agents usually have primary toxicity on the spermatogenic 
tubules, but diminished testosterone secretion is also common. In such instances 
androgen therapy may be effective in restoring sexual drive. The second is that 
some drugs may cause impotence by endocrine mechanisms. Spironolactone and 
cimetidine act as antiandrogens by competing with androgens for binding to the 
androgen receptor (59). 

Hyperprolactinemia constitutes a special problem in impotence (60). There is 
little doubt that severe hyperprolactinemia is associated with impotence, but the 
mechanism by which this occurs is complex. In some instances, this is due to the 
effects of large prolactin-secreting pituitary tumors in causing compression of the 
remainder of the pituitary and hence in causing a secondary hypogonadism in which 
testosterone deficiency is the proximate cause of impotence. In other instances, 
however, microadenomas of the pituitary cause hyperprolactinemia without 
producing any overt adverse effect on plasma gonadotropins or plasma 
testosterone. In some (but not all) such instances impotence appears to be due to 
prolactin itself and can be cured by lowering serum prolactin to normal (60). It is 
uncertain whether in such instances hyperprolactinemia acts peripherally or 
centrally to inhibit sex drive. It is possible that some drugs such as phenothiazines 
cause impotence by enhancing prolactin levels. It should be kept in mind that 
hyperprolactinemia is an unusual, even rare cause of impotence in most clinics (61), 
but because the condition is treatable, prolactin should probably be measured as a 
routine part of the workup of impotence (60). 

Penile Diseases. Penile diseases are usually encountered by urologists. 
Priapism can result in fibrosis of the vascular sinusoids and thus lead to erectile 
incapacity (48). Peyronie's disease is a chronic inflammatory disorder of unknown 
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etiology that causes a fibrosed scar in the tunica albuginea. Impotence can result 
either from the pain associated with erection or because of the obstructive effect 
of the lesion on the peripheral normal tissue (48). Phimosis is treatable with 
circumcision, whereas early surgical repair may be unsuccessful in traumatic 
rupture of the urethra (48). 

Vascular. Vascular disturbances are probably the most obvious cause of 
impotence from an etiologic standpoint. They are fundamentally of two types. 
First, atherosclerosis of large vessels or of the common iliac, hypogastric, or 
pudendal artery can lead to inadequate perfusion of many tissues including the 
penis (62). This may be manifested by inability to obtain or to maintain an 
erection. The latter in turn may be due to a "steal phenomenon" in which 
detumescence occurs as soon as active pelvic movements begin. It appears that 
blood is drawn away from the penis to large muscle groups in the legs and hips 
during sexual activity (63). Recognizing its limitations, the best means of 
quantifying vascular insufficiency is the measurement of penile blood flow (58). 
Second, obliteration of the small vessels of the carvernous tissue is a common 
feature of aging (8, 13). The earliest manifestation of this process is hyperplasia of 
intimal smooth muscle at the branch points of the arteries. These structures were 
originally believed to be physiological regulators of blood flow (polsters) but are 
now believed to be manifestations of local atherosclerosis (8). Similar changes 
occur approximately 15 years earlier in diabetics (13). The progressive nature ·of 
these lesions probably causes the gradual diminution of erectile capacity (and more 
commonly) of erectile rigidity with age. Thus, the presence of adequate femoral, 
dorsalis pedis, and posterior tibial pulses does not preclude impediment to corpora 
cavernosa blood flow. 

Neurologic. Neurologic disorders of the central and peripheral nervous 
system are often accompanied by erectile dysfunction (64, 65). In certain of these 
disorders such as cerebral vascular accidents, it is unclear whether the effects are 
specific or nonspecific (65). The same is true of t e mporal lobe epilepsy, Parkinson's 
disease, Shy-Drager syndrome, encephalopathies, Alzheimer's disease, etc. (48). 
Two types of neurological lesions are of particular interest -- spinal cord disease 
and peripheral neuropathy. Spinal cord injuries have been studied in detail (66). 
Erection is usually unimpaired in men with incomplete upper motor neuron lesions; 
the erections are usually reflexogenic but may also occur on a psychogenic basis in 
half (66). In complete upper motor neuron lesions reflexogenic erections occur in 
90-100%. In men with lower motor neuron lesions reflexogenic reflexes are absent, 
but psychogenic erections occur in most incomplete lesions and in about a fourth of 
such subjects with complete lesions (66). Ejaculation is more impaired in upper 
than in lower motor neuron lesions, and fer till ty is present in 10 percent or less of 
these patients overall. 

Diabetes mellitus is one of the most common causes of erectile failure. 
About 15 percent of diabetic men below the age of 35 and 55 percent of diabetic 
men by age 60 are impotent. Libido is almost always preserved, and androgen 
levels are uniformly normal (67). Diabetic neuropathy has long been considered to 
be the major etiologic factor in this impotence. Somatic and autonomic nervous 
system neuropathies are more common in impotent than in potent diabetics (68), 
and defects of the sacral reflex arc have been demonstrated by several techniques 
(69). Furthermore, the norepinephrine content of the corpora cavernosa is 
decreased in diabetic patients with erectile impotence as compared with levels in 
men with impotence due to non-neurological causes (70). Nevertheless, there is 
now considerable uncertainty about impotence in the diabetic, and evidence has 
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accrued to suggest that the disorder is predominately vascular in nature. Not only 
as described above are arteriolar lesions prominent in the corpora · cavernosa of 
diabetics, but Jevitch et al have shown that 95% of impotent diabetic men have 
diminished blood flow whereas only 34% have demonstrable neuropathy (69). In 
another study 9 of 13 impotent diabetics had diminished penile blood flow (71); 
vascular lesions in impotent diabetics are similar in scope and magnitude to those 
in impotent men without diabetes (72). Furthermore, virtually all impotent 
diabetics have normal antegrade ejaculation. Thus, erectile failure in this 
condition is probably due predominately to vascular factors. 

Impotence is common after a variety of urological, abdominal, and pelvic 
operations including open prostatectomy (particularly radical prostatectomy for 
prostatic cancer), external sphincterectomy in subjects with paralysis of the 
bladder, radical cystectomy, retroperitoneal lymphadectomy, and sympathectomy 
and after extensive radiation to the pelvis (48). In contrast, impotence is unusual 
after transurethral resection (73, 74). Walsh and Donker have recently reported 
that the nerve supply to the penis (the nervi erigentes) runs through the lateral 
pedicle of the prostate (7 5, 7 6) and that if the nerves are preserved when radical 
prostate surgery is performed, potency can be preserved in most men. Lue et al 
have reported that these nerves are also adjacent to the rectum and are easily 
damaged during a variety of urological and pelvic procedures (77). Thus, it appears 
that iatrogenic impotence that follows surgical procedures is fundamentally 
neurogenic in origin and is preventable in large part (Fig. 6). 

Poinl ofdivisi 
of urethral 

br"anches 

cis ion in \ale r e.1 pelv ic h!s c1 a 

Lat. view 

Figure 6 
Top: Schematic diagram of surgical plane employed in Walsh 's 
modified radical retropubic prostatectomy indicating site for 
incision in lateral pelvic fascia which avoids injury to neurovas
cular bundle. Bottom: Schematic diagram of correct site for 
ligation of lateral pedicle. (Reprinted with permission from 

Prostate, October 1983.) 
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Systemic Diseases. It is hardly surprising that a variety of systemic diseases 
are associated with erectile impotence and that it is difficult to separate the 
effects of debilitation and psychological factors associated with the illnesses from 
specific organic effects. In some instances (cirrhosis of the liver and chronic renal 
failure) impotence occurs against a background of diminished plasma testosterone 
and elevated plasma estradiol, and endocrine factors may play a role (50). In other 
instances (men on chronic hemodialysis) neuropathy may be etiologic in impotence 
(78). In congestive heart failure cardiac output may not be adequate, and the 
psychic stress associated with severe angina may lead to erectile impotence. In 
most instances, however, it is likely debility itself which is causal. 

Drugs. A wide variety of drugs are associated with impairment of sexual 
function in men (4 7, 48, 79-81) (Table I). In some instances the effects of the drugs 
are predictable on the basis of the known pharmacology. In view of the established 
role of the central nervous system centers of arousal and of the sympathetic and 
parasympathetic nervous systems in sexual function it is logical that sedatives, 
anticholinergics, and blocking drugs can cause erectile and/or ejaculatory failure. 
Furthermore, it might be expected that antiandrogens (spironolactone and 
cimetidine) and drugs that raise plasma prolactin levels (phenothiazines) act to 
inhibit erectile capacity by these mechanisms. Nevertheless, in the case of many 
drugs, there is no ready explanation for the effect (aminocaproic acid, thiazide 
diuretics, ethianomide, etc.). Furthermore, a-blocking agents have paradoxical 
effects; injected into the corpora cavernosum they may cause erection (82), 
whereas systemically they impair ejaculation. As stated above, none of these 
agents causes impotence in all subjects, and it is a common experience for patients 
to report impotence on a given drug such as guanethidine and then experience no 
improvement when the drug is discontinued. In such instances the general 
debilitating effects of the illness for which the drug is prescribed or specific local 
factors such as vascular insufficiency may interact with the drug in question. It is 
safe to ascribe impotence to a given drug only if potency is restored upon 
discontinuation of the drug. 

With these reservations in mind, alcohol deserves special comment. 
Independent of cirrhosis of the liver, impotence is exceedingly common in alcoholic 
men (83). In part, this may be the consequence of a secondary hypogonadism that 
appears to result both from a direct toxic effect at the level of the testes and an 
inhibition of the hypothalamic-pituitary system (83). However, it is likely that the 
impotency cannot be ascribed to endocrine effects but is instead a result of other 
consequences -- nutritional and toxic -- of alcoholism. In a long-term followup of 
impotent chronic alcoholics, abstinence resulted in recovery of potency in only a 
fourth of 60 men (83). The longer the duration of alcoholism, the less the chance of 
recovery upon abstinence. 

Therapy 

In most clinics, organic causes are believed to contribute to impotence in 
about half of patients (84, 85). Therapy in some of these cases is obvious and 
successful. Effective androgen replacement in hypogonadal men, lowering of 
plasma prolactin levels to normal in men with prolactinomas, substitution of one 
antihypertensive drug for another, abstinence from alcohol or cannabis, treatment 
of a coexisting systemic disease, surgical repair of phimosis or Peyronie's disease 
can all effect dramatic cures. Furthermore, patients whose atherosclerosis is 
limited to large vessel disease may experience dramatic improvement following 
surgical repair. It is also clear that androgen therapy has no role to play in the 
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absence of true hypogonadism; in carefully controlled studies, androgen 
supplementation is no different than placebo in improving potency (86), and despite 
initial claims to the contrary LHRH therapy is not of benefit in impotence (86). 

Two radical experimental treatments have been proposed for impotence 
namely injection of phenoxybenzamine (82) or vasoactive intestinal polypeptide (87) 
directly into the corpora cavernosa of impotent men. In all likelihood the 
importance of such therapies is in the information they may shed on the normal 
process rather than as a treatment modality. 

The remaining patients who have neurogenic and vascular etiologies -- the 
majority of patients with organic impotence in most series -- are candidates for 
prosthetic surgery. Surgical management is now an effective and established 
means of treating erectile dysfunction (49, 88-90). Two types of prostheses are 
available (Table II): paired relatively rigid, fixed silicone rods that are implanted in 
the corpora cavernosa and that import a state of constant semi-erection to the 

Cost (approximate) 
Si:r.e 

Complexity of 
implantation 

Cosmetic 
results 

Postupcrati\"e 
complications 

Functional results 

Patient-partner 
satisfa~·tion 

Recommendations 
for selection of 
specific prosthesis 

TABLE II (Ref. 49) 

Compar_ison of tht: Rigid and the Inflatable Penile Prostheses 

Rigid 

$260 
12 cm-22 em lengths, diameters 0.9, 1.1 , · 

I .3 em; sdt'ction of correct size critical 
in orJer to noid SST deformity 

Relatin:ly simple, device rapidly inserted 

Permanent semiercction with potential 
for embarras~cnt and/or discomfort 

Infection. pcrCoration of glans due to in
correct sizing, pressure n('Crosis of 
urethra. O.:casional SST deformity 

Not absolutely correlated with technical 
opcrath·e result 

83-95% 
Peyronie's disease. quadriplegics with 

impaired manual dexterity, paraplegics 
with condom catheter drainage 

Inn a table 

$1.675 (1981) 
Cylinders available in se\·eral sizes ahhou~h aizin1 
less critical with this device 

Technically more difficult; requires. longer op
erating time (30 min. to > I iwur) 

Erect and Aaccid penis normal in appearance; 
prosthesis not detectable by partner 

Infection (similar incidence to that seen with semi
rigid devices); mechanical failure, paraphimosis, 
scrotal erosion/hematoma, buckling of glans due 
to improper placement of cylinders 

Direct correlation between functional and opera
tive results 

85-95% . 
Younger. physically acti\'e patients, those requiring 

intermittent transurethral procedures. or those 
with diminished penile sensation (to decrease 
risk of pressure necrosis) 

penis and the inflatable prosthesis, a hydraulically controlled device that allows 
simulation of the natural processes of tumescence and detumescence. Both types 
of prostheses are designed to provide sufficient rigidity to the penis to allow 
intromission and pelvic thrusting during coitus. When the surgery is performed by 
skilled surgeons both types of prostheses are associated with comparable 
complication rates and functional performance. Success rates, measured in terms 
of patient and partner satisfaction, are generally quite high. 
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Ejaculatory Dysfunction 

Premature ejaculation is rarely organic in nature. It is usually the result of 
anxiety about sexual performance or of some other emotional state. The 
management of premature ejaculation has been reviewed by Levine (91). 

Failure of emission can result from retrograde ejaculation, sympathetic 
denervation, drugs, or androgen deficiency. The latter is almost invariably 
associated with impotence, and pharmacologic causes, particularly guanethidine, 
phenoxybenzamine, and phentolamine, can be identified with an appropriate 
history. Retrograde ejaculation may occur following surgery on the bladder neck or 
may occur spontaneously in the course of development of autonomic . nervous 
system neuropathy. The diagnosis is established by the demonstration of sperm in a 
postcoital urine specimen. Sympathectomy or other surgery that impairs the 
autonomic innervation ot the prostate, seminal vesicles, ejaculatory ducts, and 
pelvic musculature may cause absence of smooth muscle contraction at the time of 
emission and ejaculation. 

If libido, erectile function, and ejaculation are intact the absence of orgasm 
in men is almost invariably a psychological problem. 

Priapism 

Priapism, failure of detumescence, is persistent painful erection that is rarely 
related to sexual activity. The etiology is thought to be clotting within the penile 
vascular framework, and it can either be idiopathic or secondary to sickle cell 
anemia or chronic granulocytic anemia. The sequelae of persistent erection is 
fibrosis of the vascular network and subsequent erectile impotence (48). 

SEXUAL DYSFUNCTION IN WOMEN 

Sexual dysfunction has not been studied as systematically in women as iri 
men. This is in part because of technical limitations and in part because the 
female equivalents of erection and ejaculation have Jess clearcut end points and are 
more difficult to define in quantitative terms. Most women who consult physicians 
because of sexual disturbances do so because of failure of arousal, orgasmic failure, 
dyspareunia, or vaginismus. 

Failure of Arousal 

The normal sexual response begins with arousal which causes vasocongestion 
of the vagina, labia minora, and clitoris and results in vaginal lubrication in 
preparation for intromission. This lubrication is due to the formation of a 
transudate in the vagina and in conjunction with the genital congestion produces 
the so-called orgasmic platform prior to orgasm. Healthy vaginal tissue and 
appropriate sexual stimuli -- visual, tactile, auditory, olfactory -- are prerequisites 
for genital vasocongestion and vaginal transudation. 

Estrogen deprivation associated with menopause - surgical or natural -
inevitably causes vaginal atrophy and decreased vaginal lubrication. Effective 

hormone replacement in such women enhances vaginal lubrication and sexual 
enjoyment (92). Illness that impair neurological function such as diabetes rnelli tus 
or that impair the circulation such as atherosclerosis may also impair normal sexual 
arousal similar to their effects on erectile function in men. Likewise, drugs that 
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impair male sexual function in men and systemic disorders such as cardiovascular 
disease may have similar adverse effects on sexual arousal in women. Indeed, it is 
likely that all causes of erectile failure in men (Table I) can also inhibit the sexual 
arousal of women. Nevertheless, it is generally believed that failure of arousal is 
most commonly due to psychological causes (34). 

Orgasmic Failure 

Orgasm requires intact autonomic nerve supply to the pelvic musculature. 
Failure to achieve orgasm in women is a common form of sexual dysfunction and 
may be either primary or situational. Those factors that lead to failure of sexual 
arousal in women also can cause failure of orgasm, as can gynecological factors. In 
the Masters and Johnson experience, however, 9 5 percent are believed to be 
psychogenic in origin (34). 

Vaginismus 

Vaginismus, painful, involuntary contractions of the musculature surrounding 
the entrance to the vagina, is a rare cause of dyspareunia. It may affect women of 
any age and varies in severity. It is a conditioned response to a previous organic or 
psychogenic trauma. Among organic causes are hymeneal abnormalities, genital 
herpes, obstetric trauma, and atrophic vaginitis. More commonly, however, no 
organic cause can be implicated (34). In such cases a variety of psychosocial 
factors may be implicated including negative conditioning to sex during childhood, 
traumatic sexual experiences, or phobias about pelvic examinations, pregnancy, or 
venereal disease. When the spasm is incomplete or moderate coitus may be 
possible although painful, and patients may actually present as dyspareunia. 
Treatment is directed to elimination of the conditioned response by progressive 
vaginal dilation by the patient in conjunction with psychotherapy. 

Dyspareunia 

Pain upon intercourse can be due to vagm1smus (above), to vaginal atrophy 
and diminished vaignal lubrication, or to organic causes. Uterine pain is often 
chronic and continuous and may be increased during intercourse. Causes include 
leiomyomas of the uterus (particularly submucous and degenerating leiomyomas, 
infections of the uterus, and, rarely, endometrial or cervical cancer. The most 
common cause of adnexal pain is infection which may be either chronic or acute. 
In addition, ovarian neoplasms, ectopic pregnancy, and endometriosis may cause 
adnexal pain. Vulvar or vaginal pain is usually infectious in origin; vaginitis may be 
due to a variety of organisms. Vulvar pain may arise from herpes, condyloma 
acurninata, or from cysts or abscesses of Bartholin's glands. These disorders are 
fundamentally gynecological in origin except for vaginismus. 

APPROACH TO THE PATIENT WITH SEXUAL DYSFUNCTION 

The means of determining whether sexual dysfunction is organic or 
psychogenic are imprecise. It is often difficult to determine whether a recognized 
organic problem is truly etiologic or merely coincidental. On the one hand, 
dysfunction that is psychogenic in origin may be labeled organic because · of the 
presence of a medical condition that is known to be associated with impotence. 
Likewise, a patient may appear to be psychogenically impotent or frigid because of 
changes in affect and mood that in fact develop secondary to an unrecognized 
organic cause. Even with these difficulties, proper classification is of real 
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practical import in preventing unnecessary surgery if psychological help is 
indicated and in preventing unproductive and costly psychotherapy when in fact 
surgery is appropriate. As is true with other aspects of sexual dysfunction, this has 
been studied most extensively in men. The nature of the workup depends on the 
diagnostic facilities available. In aU instances, however, the evaluation begins with 
a careful history and physical examination. 

Psychogenic impotence is an affect problem that usua11y produces selective 
erectile dysfunction. The episodic nature is evidenced by a history of normal rigid 
erections in some circumstances but not others; examples include the man who is 
unable to become erect with some but not a11 sexual partners, the rnan with normal 
erection during masturbation, and the man with normal penile nocturnal 
tumescence. Anger, guilt, and fear are common problems that preclude erection. 
The mechanism by which common emotional states cause sexual dysfunction in 
some men and have no effects in others is not known. 

Erectile dysfunction secondary to organic disease genera11y results in a 
sequence of gradua11y deteriorating sexual ability (Table III). An initial decline in 

Table III (47, 48) 

Clinical Features of Psychogenic and Organic Sexual Dysfunction 

Psychogenic Organic 

Sudden Gradual 

Course Episodic in nature; normal nocturnal 
erections and erections with fantasy 
or masturbation 

Persistent failure with sequential 
deterioration in hardness and frequency 

Patient 
Reaction 

UsuaJly believes an organic etiology 
is causal 

of erection; worsening with fatigue; 
eventual loss of nocturnal erections and of 
ability to obtain erections on masturbation 

Often assumes it is due to a 
psychological problem 

erectile hardness is fo11owed by a decrease in the frequency of erections. 
Nocturnal erections, erections with masturbation, and sexual erections are usually 
similarly impaired. AJl erections then disappear, but sex drive is uninfluenced 
(except in hypogonadal states). Psychological stress in these patients is usualJy 
reactive rather than causative. If organic dysfunction is suspected, then some 
specific pharmacological, vascular, neurological, endocrine, or organic defect 
should be sought as the cause of dysfunction, and the history should probe 
specifically for the presence of known causes of sexual dysfunction (Table 1). The 
workup should include a careful neurological exam and examination of the penis and 
testes and/or pelvic examination and a baseline endocrine evaluation (measurement 
of plasma testosterone and prostate in men and assessment of estrogenic status in 
women at the time of pelvic examination). This workup alone may allow a 
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diagnosis to be reached in many instances, for example, appropriate drug 
substitution would be indicated in a man with a history suggesting organic 
impotence that followed institution of propanalol therapy for cardiovascular 
disease. Likewise, in rare instances a decision to attempt androgen replacement 
therapy or the lowering of plasma prolactin is made at this time. In other cases the 
initial evaluation leads to addi tiona! diagnostic testing. 

The clinical importance of monitoring nocturnal penile tumescence is not 
established. However, reliable devices for its measurement are now available for 
home and hospital use. Presumably establishing total absence of nocturnal penile 
tumescence is useful and strongly suggests an organic etiology. The finding that 
nocturnal penile tumescence is present is of less significance -- no matter how it is 
documented -- unless an assessment of rigidity of the erection is done 
simultaneously (48). Therefore, it is common when the remainder of the clinical 
picture suggests an organic cause to proceed to the assessment of the penile 
vasculature which may involve assessment of penile blood flow itself or 
radiographic studies of the pelvic and internal pudendal arteries. Presumably, the 
decision to recommend a surgical prosthesis in men would be made if the erectile 
failure were due to untreatable vascular, neurogenic, or physical causes or if the 
nature of the associated systemic disease were such that resumption of an active 
sex life would not be harmful (e.g. renal failure). In those instances in which the 
sexual dysfunction is believed to be non-organic in nature, psychotherapy is 
successful in the majority (34). 
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