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INTRODUCTION

Benign prostatic hyperplasia (BPH) is a common condition in older
men. The prevalence of histologic BPH in autopsy studies rises from
approximately 20% in men 41-50 years old to 50% in men 51-60 years
old, and to over 90% in men older than 80 years [1]. Enlargement of
the prostate may result in subsequent bladder outlet obstruction, which
can produce lower urinary tract symptoms (LUTS) or complications
such as infection, vesical stones, urinary retention, and deterioration of
renal function. LUTS are divided into obstructive (voiding) and irrita-
tive (storage) components. Obstructive symptoms include slow stream,
intermittency, hesitancy and straining and irritative ones include in-
creased daytime frequency of urination, nocturia, urgency and urge
urinary incontinence. It is estimated that 25 to 50% of men with BPH
have LUTS and 50% of men with LUTS have bladder outlet obstruction
due to BPH or other urethral conditions [2].

Until recently, it was widely assumed that male sexual dysfunc-
tion was a natural consequence of ageing in men. The results of a
population-based study of men 40 to 70 years old, the Massachusetts
Male Aging Study (MMAS), demonstrated the prevalence of complete
erectile dysfunction (ED) increased from 5% for men 40 years old to
15% for those 70 years old with a combined prevalence of 52% for
minimal, moderate and complete impotence in this population [3]. The
Global Study of Sexual Attitudes and Behaviors (GSSAB) is an interna-
tional survey of various aspects of sex and relationships among adult
men 40-80 years old from 29 countries. Based on GSSAB data, the
prevalence of erectile difficulty ranged from 12.9 to 28.1%, lack of in-
terest in sex ranged from 12.5 to 28.0% and premature ejaculation
ranged from 20.7 to 30.5% in different regions [4]. The MMAS, GSSAB
and other epidemiology studies all support the fact that male sexual
dysfunction, including ED, ejaculatory dysfunction and hypoactive
desire, are very common problems in men.

LUTS/BPH AND SEXUAL DYSFUNCTION

Because both LUS/BPH and sexual dysfunction occur more fre-
quently in the elderly, itis difficult to ascertain whether LUTS/BPH con-
tributes to sexual dysfunction. Many observational studies have shown
a significant relationship between them. The link between LUTS and
sexual dysfunction was confirmed by the Multi-National Survey of the
Ageing Male-7 (MSAM-7) which included 12,815 men 50-80 years old
in the United States and 6 European countries [5]. This study showed
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that most men over 50 years old were sexually active despite a strong
decrease in mean sexual intercourse/sexual activity with LUTS sever-
ity (ranging from with 7.5 episodes of sexual activity per month in men
in their sixties to 3.2 per month in men in their eighties). ED assessed
by the International Index of Erectile Function-Erectile Function domain
score was strongly related to LUTS severity. After controlling for age,
LUTS severity was by far the strongest predictor of ED, with an OR
(odds ratio) for severe vs. mild LUTS of 8.90 (6.85-11.55) followed by
diabetes, 3.01 (2.60-3.29); cardiac disease, 2.17 (1.92-2.46);
hypertension, 1.83 (1.66-2.01) and dyslipidemia, 1.57 (1.41-1.73).
Ejaculatory dysfunction (reduced amount of ejaculate and pain/dis-
comfort on ejaculation) assessed by the sexual section of the Danish
Prostate Symptom Score was also strongly related to LUTS severity
51

Another recent population-based study investigated the relation-
ship between LUTS and sexual dysfunction in men 40 to 65 years old
in Denmark and also showed that LUTS was an independent predictor
of ED in multivariate logistic regression analysis [6]. Analysis of baseline
data from the randomized, placebo-controlled, Medical Therapy of
Prostatic Symptoms (MTOPS) trial also indicated a significant relation-
ship between LUTS and erectile function, ejaculation, overall sexual
satisfaction, and sexual desire after controlling for age, hypertension,
dyslipidemia, and diabetes [7]. Interestingly, sexual function domains
in the MTOPS trial were also significantly related to two objective vari-
ables of BPH progression, peak flow rate and prostate size [7].

POSSIBLE LINKS BETWEEN LUTS/BPH AND SEXUAL
DYSFUNCTION

Because the risk factors and mechanism of ED and LUS/BPH are
multifactorial, it is unlikely that there will be a single common patho-
physiology underlying the development of both conditions in an indi-
vidual [8]. Some evidence for a pathophysiological link between LUTS/
BPH is found in a rabbit model of bladder outlet obstruction [9]. There
was an imbalance between nitric oxide and endothelin-1, as well as
adverse ultrastructural changes in the corpus cavernosum, suggest-
ing that this contributes to impairment of nitric oxide-mediated smooth
muscle relaxation [9].

A recent hypothesis proposed that increased rho-kinase activity
in smooth muscle leads to increased sensitivity to calcium, a height-
ened response to mediators of smooth muscle contraction, and tissue
changes in the prostate, urinary tract and penile smooth muscle [10].
Clinically, this would translate into increased bladder neck tone caus-
ing LUTS and increased penile muscle tone leading to ED [10].

a1-adrenergic receptors are known to play an important role in
mediating the tone of smooth muscles in various tissues. It has been
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suggested that a1-adrenergic receptors are upregulated in patients
with LUTS associated with BPH, resulting in increased smooth muscle
tone in the prostatic capsule and bladder neck [11,12]. Penile detu-
mescence and erection are dependent on the balance between con-
traction and relaxation of the corpus cavernosum smooth muscle [13].
Adrenergic-mediated contraction of smooth muscle may also be regu-
lated by rho-kinase [14], which has been found in the prostate [15]
and vas deferens [16]. Alteration in a.1-adrenergic receptor-mediated
smooth muscle tone and its regulators may be a common component
involved in LUTS associated with BPH, ED and ejaculatory disorder.

It is well recognized that the development of BPH requires the
presence of androgens and that the marked reduction in serum test-
osterone caused by chemical or surgical castration reduces prostate
volume. Androgen receptors, which are present in both the stroma
and epithelium of the prostate as well as in most blood vessel endo-
thelial cells, smooth muscle cells, and fibrocytes [17], may play a role
in the interaction between the stroma and the epithelium of the prostate.
Testosterone is required for pubertal acquisition of gender character-
istics as well as adult sexual behavior and functional capacity, includ-
ing libido, ejaculation, and spontaneous erections. With aging the pro-
duction of testosterone declines and its bioavailability is reduced. Ad-
ditional studies are needed to assess whether alterations in sex hor-
mone levels and their receptors play a role in the pathophysiology of
BPH and sexual dysfunction.

IMPACT OF 5a-REDUCTASE INHIBITORS ON SEXUAL
FUNCTION

Dihydrotestosterone (DHT) is the androgen primarily responsible
for prostate growth and enlargement. Inhibition of the enzyme 5a-
reductase, which catalyzes the formation of DHT, represents another
approach to treating LUTS associated with BPH. Two 5a-reductase
inhibitors, finasteride and dutasteride, are currently used in the treat-
ment of symptomtic BPH in men with enlarged prostates.

Ejaculation disorders associated with finasteride range from de-
creased volume of the ejaculate to failure of ejaculation. Randomized
clinical trials in men with symptomatic BPH demonstrate an incidence
of ejaculatory dysfunction associated with finasteride ranging from 2.1
to 7.7% (Table 1) [18-20]. Most subjects experienced the onset of ejacu-
latory dysfunction, like other sexual dysfunction, within the first 9 months
of treatment with finasteride. Nearly all trials involving finasteride in the
treatment of LUTS resulting from BPH demonstrate a statistically sig-
nificant increase in ED. In the PROSPECT trial, the incidence of ED in
the finasteride and placebo groups was 15.8% and 6.3%, respectively

Tablel. Thesexua side-effects of finasteride and dutasteride

(P <0.01) [21].

Dutasteride, an inhibitor of type 1 and 2 5a-reductase isozymes,
is used for treatment of BPH, providing greater suppression of DHT
than finasteride. When compared with patients receiving placebos,
patients treated with dutasteride 0.5 mg once-daily (OD) in 3
randomized, double-blind, clinical trials experienced significantly higher
incidence rates of ED (7% vs. 4 % for the placebo group), ejaculatory
dysfunction (2% vs. 1% for the placebo group), and hypoactive desire
(4% vs. 2% for the placebo group) (Table 1) [22].

IMPACT OF 0.1-BLOCKERS ON SEXUAL FUNCTION

In the 1980s. Lepor and associates recognized that prostatic
smooth muscle tension was mediated by a1-adrenoreceptors which
led to the development of a-blockers as a treatment for LUTS. This
dynamic component of prostatic obstruction accounts for approximately
40% of outflow obstruction due to BPH [23]. There are 4a-blockers
approved by the U.S. Food and Drug Administration to treat LUTS,
doxazosin, terazosin, tamsulosin and alfuzosin. At therapeutic doses,
these 4 a1-adrenergic receptor blockers have demonstrated similar
effectiveness in relieving LUTS associated with BPH [24].

Terazosin appears to be associated with a relatively low incidence
of ejaculatory dysfunction. In the Veterans Affairs Cooperative Study
the incidence of ejaculatory dysfunction with terazosin in a study popu-
lation of 610 men was 0.3% [18]. In the Hytrin Community Assessment
Trial (HYCAT), it was also low, 1.4%, but significantly different statisti-
cally from a placebo (P = 0.01) [25]. The incidence of sexual side ef-
fects was low and similar to those in the groups taking alfuzosin 10 mg
OD (ED, 1.5%; loss of ejaculation, 0.6%) and the placebo group (ED,
0.6%; loss of ejaculation, 0%) [26]. During treatment with doxazosin,
the rates of ED and ejaculatory disorder were generally comparable to
those observed with placebo treatment [27]. In 2 randomized, double-
blind, placebo-controlled studies in men with BPH, treatment for 13
weeks with doxazosin, which was titrated to 8 mg OD, resulted in sig-
nificant improvement in sexual function for those patients with sexual
dysfunction at baseline [28].

Perhaps because of its higher pharmacological selectivity for a1A-
receptors in the bladder neck, seminal vesicles, and vas deferens,
however, tamsulosin is associated with a significant incidence of ejacu-
latory dysfunction. A 3-year European follow-up study reported a cu-
mulative rate of ejaculatory dysfunction with tamsulosin of 5.4%, but
only one patient (0.3%) discontinued the medication because of ab-
normal ejaculation [29]. In a combined analysis from double-blind clini-
cal trials with tamsulosin, the frequency of overall abnormal ejaculation

VA Study [18] PROWESS Study [19] PLESS Study [20] Dutasteride Trials[22]
1-yr follow-up 2-year follow-up 4-year follow-up 2-year follow-up
Placebo Finasteride Placebo Finasteride Placebo Finasteride Placebo Dutasteride
(n=305) (n=310) (n=1591) (n=1577) (n=1376) (n=1384) (n=1555) (n=1605)
Decreased libido 1.0% 5.0% 2.8% 4.0% 2.6% 2.6% 2.1% 4.2%*
Erectile dysfunction 5.0% 9.0%* 4.7% 6.6%* 5.1% 5.1% 4.0% 7.3%*
Decreased gjaculation NA NA NA NA 0.5% 1.5% NA NA
Ejaculation disorder 1.0% 2.0% 0.6% 2.1%* 0.1% 0.8%* 0.8% 2.2%*

*P < 0.05; NA: not available.
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(including retrograde ejaculation, ejaculation failure, and ejaculation
decrease) for a 0.4 mg dose and a 0.8 mg dose was 8.4% and 18.1%,
respectively [30].

Except for the low risk of ejaculatory disorders that may be in-
duced by treatment with a-blockers, most data suggest a beneficial
role for a-blockers with regard to all aspects of sexual function. The
tools actually available do not take into account clearly the ejaculation
phenomenon; they are more focused on the erection dimension. The
European study demonstrated improved total sexual function in pa-
tients treated with tamsulosin compared with a placebo [31], and a
study of alfuzosin treatment in a general practice setting recorded a
significant improvement in patients' perceived sexuality after 12 months
of treatment [32]. In an observational study of men with BPH, treat-
ment with doxazosin for 1 month resulted in a significant improvement
in sexual function compared with that at baseline, especially for those
with moderate-to-severe ED at baseline [33]. These studies provide
evidence that treatment of LUTS with a-blockers in men with BPH may
in fact improve erectile function.

Two mechanisms have been proposed to explain patients' im-
proved sexual function following treatment for LUTS/BPH with a-
blockers. First, as the symptoms become less bothersome, patients
may thus be better able to enjoy other facets of life [34]. Alternatively,
inhibition of the a.1- and a1D-adrenoreceptor subtypes that predomi-
nate in cavernosal smooth muscle should facilitate penile erection [35].
The mechanism by which a-blockers affect the erectogenic response
is via relaxation of the smooth muscle in the penile arteries or the cor-
pora cavernosum, thus improving the inflow of blood [35].

SEXUAL DYSFUNCTION FOLLOWING TRANSURETHRAL
PROSTATECTOMY

The gold standard for the surgical treatment of BPH remains the
transurethral prostatectomy (TURP). The American Urological Asso-
ciation Cooperative Study enrolled 3,885 patients from 13 institutions
and reported a 13% incidence of ED following TURP [36]. However,
the Veterans Affairs Cooperative Group Study on TURP demonstrated
that the incidence of ED in men with moderate LUTS/BPH who under-
went TURP was lower than that for those in the watchful waiting group
after follow-up for 3 years [37]. In a study examining 127 men's self
evaluations of sexual dysfunction after TURP, 54% of the responders
claimed deterioration and 50% of those blamed the surgery, but the
actual rate was less, as confirmed by more objective reports [38]. The
ED perceived immediately after TURP may be temporary. Tscholl et al
selected 98 men with a normal Snap-Gauge test prior to TURP, and re-
tested them on their 4th postoperative night. At that stage 34/98
(34.7%) were judged impotent, but on re-testing these 34 men at 3
months, only 8 remained so (8. 2%) [39]. In a recent randomized, con-
trolled trial, a significant decrease from baseline in the percentage of
men with ED was demonstrated after TURP, and men who underwent
TURP were significantly more likely to have an improvement in erectile
function than those who had watchful waiting [40]. Neurapraxia from
thermal injury or the emotional stress of surgery have been proposed
as possible mechanisms [41].

Retrograde ejaculation is the most common complication of TURP,
occurring in more than 50% of patients [24]. In some series, retro-
grade ejaculation has been reported in almost all men and needs to
be discussed with all patients. Most older men are typically not both-
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ered by it. Open prostatectomy also has little effect on erectile function,
and, like TURP, is associated with a high risk of retrograde ejaculation.

SEXUAL DYSFUNCTION FOLLOWING OTHER SURGICAL
TREATMENTS

The data on ED after minimally invasive procedures are scant and
not always reported. With transurethral microwave thermotherapy
(TUMT) for symptomatic BPH, ED occurred in less than 5% of partici-
pants [42,43]. Retrograde ejaculation is less common with minimally
invasive procedures than with TURP. Typically the incidence of retro-
grade ejaculation is less than 40% after transurethral incision of the
prostate and usually less than 20% with other therapies. In one study,
ejaculatory disorder was reported in 11% of patients with TUMT [44].

High-power potassium-titanyl-phosphate (KTP) photoselective
laser vaporization of the prostate has become a popular procedure for
symptomatic BPH recently. Paick et al reported a significant improve-
ment in the erectile function domain, increasing from 11.3 at baseline
to 14.7 (P = 0.015), 6 months after KTP laser surgery for BPH in 45 men
[45].

CONCLUSIONS

Medical and surgical therapy for LUTS associated with BPH can
have a significant impact on quality of life through adverse effects on
erectile and ejaculatory function. Research during the past decade
has firmly established that ED and ejaculatory dysfunction are highly
prevalent conditions in aging men, especially in those with LUTS asso-
ciated with BPH. Sexuality is an important issue for men and should be
included in discussions concerning treatments for LUTS/BPH. Physi-
cian awareness of these complications and a willingness to discuss
them with the patient can minimize their impact.
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