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anaging patients with lower urinary tract symptoms
uggestive of benign prostatic hyperplasia

ary McNaughton-Collins, MD, MPH, Michael J. Barry, MD
eneral Medicine Division, Massachusetts General Hospital, Boston, Mass.
ABSTRACT: Many men with lower urinary tract symptoms suggestive of benign prostatic hyperplasia
can be managed safely and effectively by primary care providers. After a basic evaluation to exclude
other diseases that may cause lower urinary tract symptoms, quantifying the degree of symptoms and
bother, and perhaps making an assessment of prostate size, the primary care provider can determine
which men require immediate evaluation by a urologist and which men may choose among various
treatment options, including watchful waiting and various single agent or combination medication
strategies. Recent information about risk factors for disease progression has also helped to inform
patient decisions on which treatment option is best for the individual patient. The purpose of this
review is to provide primary care providers with an approach to the management of men with lower
urinary tract symptoms suggestive of benign prostatic hyperplasia.
© 2005 Elsevier Inc. All rights reserved.
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enign prostatic hyperplasia is a common, bothersome
roblem in aging men, characterized by lower urinary tract
ymptoms and sometimes associated with urinary incontinence
nd sexual dysfunction. Men with lower urinary tract symp-
oms suggestive of benign prostatic hyperplasia have impaired
ealth-related quality of life. The economic impact of benign
rostatic hyperplasia and its treatments is substantial. Primary
are providers frequently diagnose and treat men with this
ondition, especially because of the advent of effective medical
herapy, in addition to minimally invasive and surgical thera-
ies. The purpose of this review is to provide an approach to
he management of men with lower urinary tract symptoms
uggestive of benign prostatic hyperplasia.
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pidemiology and risk factors

he absence of a uniform, internationally accepted epi-
emiologic definition of benign prostatic hyperplasia has
indered understanding its true prevalence. Autopsy
tudies have shown that the prevalence of histologic
enign prostatic hyperplasia increases with age from ap-
roximately 8% for men aged 30 to 39 years to 40% to
0% for men aged 50 to 59 years to more than 80% for
en aged more than 80 years (Figure 1).1 Population-

ased studies have shown that prostate volume increases
ith age,2,3 whereas peak uroflow decreases with age.4

owever, from the patient perspective, it is the preva-
ence of clinical manifestations of benign prostatic hy-
erplasia that is most important. In a community-based
tudy of Dutch men aged 50 to 74 years, the prevalence
f benign prostatic hyperplasia ranged from 4% to 19%,
epending on which of 8 case definitions of clinically
mportant disease was used.5

The natural history of untreated benign prostatic hyper-

lasia is becoming clearer as long-term outcomes are being
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efined in population-based studies6-8 and placebo groups
f large randomized trials.9-11 Benign prostatic hyperplasia
eems to be a progressive condition with certain baseline
arameters, such as age, prostate volume, and serum pros-
ate-specific antigen (PSA) level, allowing for risk stratifi-
ation.12,13 The risk of progression to benign prostatic
yperplasia-related surgery is approximately 1% to 2.5%
er year,9,10 and the risk of developing acute urinary reten-
ion, a painful condition warranting urgent treatment, is
pproximately 1% to 2% per year,7-10,14-16 depending on the
tudy population; other complications, such as chronic renal
ailure secondary to obstructive uropathy or severe urinary
ract infection, seem to be rare.

The absence of a uniform epidemiologic definition of be-
ign prostatic hyperplasia has also hindered the study of risk
actors for benign prostatic hyperplasia. Race seems to influ-
nce the risk of having benign prostatic hyperplasia severe
nough to warrant surgery, with Asian men less likely to
ndergo surgical treatment for benign prostatic hyperplasia
han white and black men, who have similar risks.17 Family
istory also seems to be a risk factor for benign prostatic
yperplasia, especially if the affected individual was younger
han 60 years at diagnosis; twin studies indicate a greater than
-fold higher risk in monozygotic twins with affected sib-
ings.18 Despite the apparent influence of family history on risk
f benign prostatic hyperplasia, the exact role of genetic factors
emains unclear.19,20 Hepatic cirrhosis is negatively associated
ith benign prostatic hyperplasia, possibly because of the

irculating levels of estrogens relative to androgens.21 Physical
ctivity decreases the frequency of lower urinary tract symp-
oms.22,23 The relationship between cigarette smoking and be-
ign prostatic hyperplasia is equivocal, because studies differ
n whether there is a positive or negative association,24 and
imilarly, the relationship between obesity and benign prostatic

igure 1 Prevalence of benign prostatic hyperplasia (BPH) his-
ology with age in 1075 human autopsies. (From: Berry SJ, Coffey
S, Walsh PC, et al. The development of human benign prostatic
yperplasia with age. J Urol. 1984;132:474, with permission.)
yperplasia is ambiguous.24 p
athophysiology

enign prostatic hyperplasia is characterized histopathologi-
ally by both stromal and epithelial cell hyperplasia, which
evelops primarily in the periurethral or transitional zones of
he prostate, in contrast with prostate cancer, which generally
rises in the peripheral zones (Figure 2).25 As multiple small
odules grow and coalesce to form discrete adenomas, varying
egrees of bladder outlet obstruction can result (“static” com-
onent of benign prostatic hyperplasia). In addition, smooth
uscle in the bladder neck, prostate, and prostate capsule is

ichly innervated with alpha2-adrenergic receptors and also
lays a role in bladder outlet obstruction (“dynamic” compo-
ent of benign prostatic hyperplasia). The lower urinary tract
ymptoms characteristic of benign prostatic hyperplasia is
hought to develop from a combination of static and dynamic

igure 2 Sagittal diagram of distal prostatic urethral segment
UD), proximal urethral segment (UP), and ejaculatory ducts (E)
howing their relationships to a sagittal section of the anteromedial
onglandular tissues (bladder neck [bn], anterior fibromuscular
troma [fm], preprostatic sphincter [s], distal striated sphincter [s]).
hese structures are shown in relation to a three-dimensional

epresentation of the glandular prostate: central zone (CZ), periph-
ral zone (PZ), transitional zone (TZ). (From: McNeal J. Normal
istology of the prostate. Am J Surg Pathol. 12:619;1988, with

ermission.)
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1333McNaughton-Collins and Barry Benign prostatic hyperplasia
actors, as well as the bladder’s response to outflow obstruc-
ion.

Traditionally, symptoms have been grouped into two cate-
ories: bladder voiding (obstructive) symptoms, which pre-
umably result primarily from bladder outlet obstruction, and
ladder filling (irritative) symptoms, which presumably result
rimarily from detrusor instability.26 However, this framework
or explaining the symptoms associated with benign prostatic
yperplasia is overly simplistic, especially given that studies
ave shown the severity of lower urinary tract symptoms
orrelates poorly with the measurements of prostate size, the
egree of bladder outlet obstruction, and the severity of unin-
ibited detrusor contractions. Moreover, improvement in
ymptoms with treatment does not correlate well with im-
rovement in these objective parameters.

Although the cause of the development and progression of
enign prostatic hyperplasia remains obscure, two factors seem
o play an important role, namely, aging and the presence of
unctioning testes. Testosterone is converted by the 5-alpha-
eductase enzyme into dihydrotestosterone, the major intra-
rostatic androgen. Men who were castrated before puberty or
ith congenital 5-alpha-reductase deficiency do not develop
enign prostatic hyperplasia, and men who undergo medical or
urgical castration later in life experience apoptosis of the
rostatic epithelial cells. The factors postulated to control be-
ign prostatic growth are frequently classified into extrinsic
nd intrinsic groups. The etiologic factors extrinsic to the
rostate gland include androgens, estrogens, nonandrogenic
ndocrine factors, diet, and genetics, whereas intrinsic factors
nclude various peptide growth factors.27

merican Urological Association guideline for
he diagnosis and treatment of benign
rostatic hyperplasia

he Agency for Healthcare Policy and Research has devel-
ped28 and the American Urological Association (AUA) has
pdated29 a widely accepted guideline for the diagnosis and
reatment of benign prostatic hyperplasia. The following rec-
mmendations are based on the consensus of a multidisci-
linary panel of experts. For diagnostic tests, the panel used the
erms “recommended,” “optional,” and “not recommended.”
he details of the grading for diagnostic and treatment recom-
endations can be found on the website www.auanet.org.

iagnosis

edical history (recommended)

stablishing a working clinical diagnosis of symptomatic
enign prostatic hyperplasia requires a careful history be-
ause not all lower urinary tract symptoms are caused by

enign prostatic hyperplasia, and not all men with benign a
rostatic hyperplasia have lower urinary tract symptoms.
he clinician should elicit a medical history sufficiently
etailed to cover all of the patient’s symptomatic concerns,
ncluding fear of prostate cancer, and then focus on quan-
ifying the lower urinary tract symptoms. Because symptom
cores alone do not define the morbidity of a prostate prob-
em as perceived by an individual patient (ie, the amount of
other may differ greatly among individuals with the same
egree of symptom severity),30 determining the amount of
other associated with the lower urinary tract symptoms is
mportant and should be a major factor in deciding whether
reatment is necessary. The American Urological Associa-
ion Symptom Index (AUASI)31 is a validated, seven-item
uestionnaire used for assessing the frequency of seven
ower urinary tract symptoms (Figure 3). The International
rostate Symptom Score32 contains the same symptom
uestion set as the AUASI, and it also includes a separately
cored quality of life question addressing the degree of
other associated with the symptoms.

Men with lower urinary tract symptoms related to benign
rostatic hyperplasia generally have a balance of voiding and
lling symptoms that slowly progress with age. Rapid onset,
resentation before age 50 years, filling symptoms without
oiding symptoms, and a single dominant symptom such as
octuria are “red flags” suggesting a diagnosis other than
enign prostatic hyperplasia. Although prostate cancer is fre-
uently a concern among men with lower urinary tract symp-
oms, men with lower urinary tract symptoms suggesting be-
ign prostatic hyperplasia should be advised that there are no
ata to suggest that they have an increased risk of prostate
ancer.33-35 The differential diagnosis of lower urinary tract
ymptoms includes systemic diseases causing urinary fre-
uency and nocturia, such as diabetes, heart failure, and hy-
ercalcemia; bladder outlet obstruction caused by urethral
trictures (clues to a stricture include prior genitourinary in-
trumentation, trauma, or sexually transmitted disease); pros-
atitis or male chronic pelvic pain syndrome (pain is not char-
cteristic of benign prostatic hyperplasia); and neurologic
isease affecting the bladder (relevant neurologic diseases in-
lude prior stroke, Parkinson’s disease, or diabetic neuropa-
hy). A complete list of medications should be obtained be-
ause many medications, especially over-the-counter cold and
llergy remedies, can affect the urinary tract. Also, the clinician
hould inquire about any previous genitourinary malignancies,
ross hematuria, and prior acute urinary retention or urinary
ract infection. Voiding diaries36 may be helpful in some pa-
ients, especially those with nocturia as the predominant
ymptom.

hysical examination (recommended)

physical examination, including a digital rectal examination,
ocused abdominal examination, and focused neurologic ex-

mination, should be performed. The clinician should examine

http://www.auanet.org
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he size, symmetry, and texture of the prostate. Benign pros-
atic hyperplasia characteristically produces a symmetrically
nlarged, relatively firm prostate on examination. Asymmetry
n texture or hard nodules suggest prostate cancer, but these
ndings are nonspecific. Studies have shown great interexam-

ner variability of digital rectal examination findings related to
rostate cancer.37 Because the digital rectal examination usu-
lly results in an underestimation of prostate size,38 when a
linician thinks the prostate is enlarged, it usually is; however,
t may be enlarged even if the clinician did not think it was.
his discrepancy is important because for some benign pros-

atic hyperplasia medical therapies, efficacy is related to pros-
ate size. The lower abdomen should be palpated for evidence
f a grossly enlarged bladder. A focused neurologic examina-
ion should assess the lower extremities for peripheral neurop-
thy, and the perineal area and inner thighs for saddle anes-
hesia, because a patient with neuropathy or saddle anesthesia
s more likely to have a neurologic disorder affecting the
ladder than benign prostatic hyperplasia. In addition, patients
onsidering alpha-blocker therapy for benign prostatic hyper-
lasia should have their baseline supine and standing blood
ressure levels checked.

rinalysis (recommended)

urinalysis should be performed for evidence of pyuria or
ematuria. Although benign prostatic hyperplasia can some-
imes cause microscopic hematuria, this finding should prompt

Figure 3 American Urological Asso
urther evaluation to exclude a genitourinary malignancy. m
rostate-specific antigen (in select patients)
recommended)

he role of PSA testing in men with lower urinary tract symp-
oms has been controversial. Men with lower urinary tract
ymptoms suggestive of benign prostatic hyperplasia are not
ore likely to harbor prostate cancer,33-35,39 and the diagnostic

ield of PSA measurement as a screening test for prostate
ancer deteriorates in the setting of benign prostatic hyperpla-
ia because of the lower specificity. On the basis of these
oncerns, the initial 1994 Agency for Health Care Policy and
esearch guideline28 determined that PSA testing was optional
nd advised making a shared decision about whether to pursue
his diagnostic test in the evaluation of benign prostatic hyper-
lasia with each individual patient. However, more recent data
how that serum PSA is a predictor of the natural history of
enign prostatic hyperplasia; men with higher serum PSA
evels have a higher risk of future growth of the prostate,
ymptom and flow-rate deterioration, acute urinary retention,
nd benign prostatic hyperplasia-related surgery.13,40-42 There-
ore, the revised 2003 AUA guideline29 actually recommends
SA testing, at least in select men, that is, men likely to have
t least a 10-year life expectancy (�75 years with average
omorbidity) and in whom the known presence of prostate
ancer would change management or the PSA measurement
ould change the management of the patient’s lower urinary

ract symptoms. In the absence of strong evidence that PSA
esting improves patient outcomes, the panel made this recom-

Symptom Index (with permission).31
endation on the basis of their expert opinion and consensus.
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1335McNaughton-Collins and Barry Benign prostatic hyperplasia
rine cytology (in select men) (optional)

rine cytology may be considered in men with a predomi-
ance of irritative symptoms, especially with a history of
moking or other risk factors, to aid in the diagnosis of bladder
ancer as the cause of the lower urinary tract symptoms, rather
han benign prostatic hyperplasia.

rinary flow rate (optional)

fter the initial evaluation of men with lower urinary tract
ymptoms suggestive of benign prostatic hyperplasia, urinary
ow rate recording (uroflowmetry), which can be done in the
rologist’s office, may be helpful in men with a complex
edical history and in men who prefer aggressive treatment for

heir bothersome lower urinary tract symptoms. Uroflowmetry
s generally not necessary before watchful waiting or medical
herapy.

ostvoid residual (optional)

fter the initial evaluation of the patient, estimation of
ostvoid residual urine by ultrasound may be appropriate. As
ith uroflowmetry, postvoid residual measurements are not
ecessary before embarking on a treatment course of either
atchful waiting or medical therapy. However, as with uro-
owmetry, postvoid residual measurements may be helpful in
orting out patients with complicated medical histories and for
atients desiring invasive therapy for their bothersome benign
rostatic hyperplasia symptoms.

ressure-flow urodynamic study (optional for men
onsidering invasive benign prostatic hyperplasia
herapies)

he simultaneous measurement of bladder pressure and urine
ow, the pressure-flow urodynamic study, is considered the
old standard for the diagnosis of bladder outlet obstruction.43

his invasive study is not indicated to predict the response to
edical therapy but is considered optional in men before

urgical therapy. There is not universal agreement regarding
he use of this test, however, because many men with lower
rinary tract symptoms who have equivocal or even no evi-
ence of bladder outlet obstruction according to pressure-flow
esults go on to have good symptomatic results with surgical
reatment.44 The pressure-flow study may be particularly help-
ul in sorting out symptoms in men with concomitant neuro-
ogic diseases known to affect bladder function or in men with
ersistent symptoms after surgical therapy.

rethrocystoscopy (optional for men considering
nvasive benign prostatic hyperplasia therapies)

he endoscopic appearance of the prostatic urethra and bladder

oes not predict the response to therapy but may guide the m
hoice of therapy in men who have already decided to proceed
ith an invasive treatment approach. Urethrocystoscopy may
e appropriate for men with a history of microscopic or gross
ematuria or risk factors for a urethral stricture.

ransrectal or transabdominal prostate ultrasound
optional for men considering invasive benign
rostatic hyperplasia therapies)

lthough transrectal or transabdominal prostate ultrasound is
ot necessary before watchful waiting or medical therapy, they
ay be considered when minimally invasive or surgical treat-
ents are chosen, because the size and shape of the prostate

land may help surgeons and patients select among the various
inimally invasive and surgical therapies available.

erum creatinine (not recommended)

ecause of the rarity of obstructive uropathy, the revised
gency for Health Care Policy and Research guideline29 rec-
mmends against routine measurements of serum creatinine in
he initial evaluation of men with lower urinary tract symptoms
uggestive of benign prostatic hyperplasia.

illing cystometrography and imaging of the
pper urinary tract by ultrasonography or
xcretory urography (not recommended)

hese diagnostic tests are not recommended for the evaluation
f a typical patient with lower urinary tract symptoms sugges-
ive of benign prostatic hyperplasia; they may be helpful in
valuating certain patients with hematuria, urinary tract infec-
ion, renal insufficiency, or a history of urolithiasis or urinary
ract surgery.

reatment

ntil recently, the main goal of the treatment of benign
rostatic hyperplasia was the reduction in bothersome lower
rinary tract symptoms; newer data have suggested that
nother legitimate goal of benign prostatic hyperplasia ther-
py is the reduction in the risk of future complications, such
s acute urinary retention and progression to benign pros-
atic hyperplasia-related surgery. For the goal of reduction
n bothersome symptoms, it is important for clinicians to
uantify the frequency and severity of a patient’s lower
rinary tract symptoms, as well as the degree of bother
ssociated with the symptoms to help the patient make the
ight treatment decision. For the goal of reduction in risks of
uture complications, it is important to assess the size of the
rostate gland, because prostate size predicts these future
isks.

atchful waiting

atchful waiting, the treatment strategy whereby men are

onitored by their clinicians but do not receive an active
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herapeutic intervention, is generally the preferred approach
or men with mild benign prostatic hyperplasia symptoms
mild symptoms, AUA scores 0-7, are rarely bothersome) or
oderate (AUA scores 8-19) to severe (AUA scores 20-35)

ymptoms without much associated bother. Watchful wait-
ng includes the periodic reassessment of symptoms and
other, and counseling about simple measures to relieve
ymptoms such as avoiding certain medications (eg, over-
he-counter cold and allergy preparations that may exacer-
ate symptoms), decreasing caffeine and alcohol, and de-
reasing fluid intake before bedtime. Counseling might also
nclude advice to some men about their risk of future benign
rostatic hyperplasia complications and the option of med-
cal intervention if a man has a large prostate gland produc-
ng symptoms (even if the man has little associated symp-
om bother), because men with larger prostate glands may
e at increased risk of clinical progression.

lpha blockers

lpha-blocker therapy is based on the theory that lower
rinary tract symptoms attributed to benign prostatic hyper-
lasia are caused, in part, by alpha1-adrenergic mediated
ontraction of smooth muscle in the prostate and bladder
eck, leading to bladder outlet obstruction.45 A variety of
lpha-adrenergic receptor blockers such as alfuzosin, dox-
zosin, tamsulosin, and terazosin are available.46 The onset
f action of alpha-blocker therapy is generally rapid, but
ome alpha blockers require titration, with higher doses
chieving greater symptom improvement (Table 1). In ad-
ition, alpha-blocker therapy does not decrease the prostate
ize or PSA level; the effect of alpha-blocker therapy is
ndependent of prostate size.46 Although the various alpha
lockers seem to have similar clinical effectiveness, the side
ffect profiles may vary to some degree, depending on the
electivity of the agent. The side effects of alpha-blocker
herapy primarily include orthostatic hypotension, dizzi-
ess, asthenia, ejaculatory problems, and nasal congestion.
f note, caution is warranted in combining alpha-blocker

herapy with the phosphodiesterase type 5 inhibitors used to
reat erectile dysfunction (which commonly coexists with
enign prostatic hyperplasia), because of the concern of
nducing hypotension. Sildenafil at doses higher than 25 mg
hould not be taken within 4 hours of an alpha blocker,
ardenafil should not be taken at all by men receiving alpha
lockers, and tadalafil should be taken with tamsulosin only
t the lower dose of 0.4 mg daily.

Although randomized clinical trials have shown that alpha-
locker therapy reduces symptoms and clinical progression, as
efined primarily by worsening symptoms,10,47 these agents do
ot reduce the risk of progression to surgery or acute urinary
etention.10 In addition, alpha-blocker monotherapy can no
onger be considered an optimal strategy to manage concom-
tant hypertension;48 in general, hypertension should be man-

ged separately from benign prostatic hyperplasia. f
-alpha-reductase inhibitors

inasteride and dutasteride are the 5-alpha-reductase inhibitors
vailable to date. These agents block conversion of testoster-
ne to dihydrotestosterone. For symptom reduction, these
gents work less quickly and less effectively than alpha block-
rs. They are not first-line therapy for patients with bothersome
ymptoms and no evidence of prostate enlargement. A 5-al-
ha-reductase inhibitor can be considered for men who have
ymptoms and an enlarged prostate as determined by digital
ectal examination. If a PSA is available, a cutoff of more than
.5 ng/mL has an approximate 0.70 positive predictive value
or a prostate larger than 40 g, and an approximate 0.70
egative predictive value.49 However, 5-alpha-reductase inhib-
tors do reduce prostate size,9,50 and they address the treatment
oal of prevention of disease progression, by reducing the rate
f progression to surgery (from 8.3% to 4.2% over 4 years in
ne trial) or acute urinary retention (from 6.6% to 2.8% in the
ame trial) for men with larger prostates.9 Data from the same
rial indicate that approximately 15 patients with larger pros-
ates would have to take finasteride for 4 years to prevent the
evelopment of acute retention or progression to surgery in one
f those patients. These agents can also decrease gross hema-
uria because of benign prostatic hyperplasia in men in whom
ther causes, such as bladder or prostate cancer, have been
uled out. The main side effects include ejaculatory dysfunc-
ion, erectile dysfunction, and decreased libido; however, in a
ong-term study of 5-alpha-reductase inhibitor versus placebo,
ny adverse effects were noted in the first year.50 The 5-alpha-
eductase inhibitors also decrease the PSA level by approxi-
ately 50%.50,51 Although these agents do not seem to inter-

ere with the detection of prostate cancer, the PSA levels must
e interpreted differently. The simplest strategy is to double the
easured PSA and then interpret it as usual.52

Of note, finasteride has been studied as chemoprevention

Table 1 Medications commonly used in the treatment of
men with lower urinary tract symptoms attributed to benign
prostatic hyperplasia

Drug
Tablet/capsule
sizes (mg)

Recommended
dose steps

Alpha blockers
Alfuzosin* 2.5 2.5 mg TID
Alfuzosin extended

release*
10 10 mg QD

Doxazosin 1, 2, 4, 8 1, 2, 4, 8 mg QD
Doxazosin GITS* 4, 8 4, 8 mg QD
Tamsulosin 0.4 0.4, 0.8 mg QD
Terazosin 1, 2, 5, 10 1, 2, 5, 10 mg QD

5-alpha-reductase
inhibitors

Finasteride 5 5 mg QD
Dutasteride 0.5 0.5 mg QD

QD � every day; TID � three times per day; GITS � Gastrointestinal
Therapeutic System.

*Not available in the United States as of this writing.
or prostate cancer; although finasteride reduced the 7-year
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1337McNaughton-Collins and Barry Benign prostatic hyperplasia
umulative risk of a prostate cancer diagnosis from 24.4% with
lacebo to 18.4%, the risk of a high-grade prostate cancer
ncreased from 5.1% with placebo to 6.4% with finasteride.52

he apparent increase in high-grade cancers may simply rep-
esent a grading artifact attributable to finasteride.53 These
ontroversial findings should be covered in a discussion on
hether to prescribe finasteride or dutasteride for men with
enign prostatic hyperplasia.

ombination therapy

he combination of an alpha blocker and a 5-alpha-reductase
nhibitor is an attractive option because of the different mech-
nisms of action of the agents. The use of combined treatment
eems most appropriate for men with bothersome symptoms
ecessitating quick relief and who also have a substantial risk
f progression. Although short-term (�1 year) treatment with
ombination therapy was shown to be no more effective for
ymptom relief than alpha-blocker therapy alone,54 the long-
erm (5-year) combination of finasteride plus doxazosin (Fig-
re 4)10 decreased the risk of overall clinical progression of
enign prostatic hyperplasia, defined largely by worsening
ymptoms (an increase of at least 4 points over baseline in the
UA symptom score), more than treatment with either drug

lone. In addition, combination therapy or finasteride alone
not doxazosin alone) reduced the risk of acute urinary reten-
ion and the need for invasive therapy. The side effects re-
orted with combination therapy reflect the combined side
ffect profiles of both alpha blockers and 5-alpha-reductase

igure 4 Combination therapy for benign prostatic hyperplasia.
n placebo, finasteride, doxazosin, and combination therapy with
east 4 points over baseline in the American Urological Associat
nsufficiency, or recurrent urinary tract infection. P values are for
autista, OM, et al. The long-term effect of doxazosin, finasteride
yperplasia. New Engl J Med. 2003;349:2392, with permission, C
nhibitors. w
omplementary and alternative medicines

lthough the use of phytotherapy for “prostate health” is wide-
pread nationally and internationally, the guideline panel con-
iders complementary and alternative medicines for benign
rostatic hyperplasia as “emerging therapies” and does not
ecommend them as treatments for benign prostatic hyperpla-
ia at this time. Meta-analyses have demonstrated some im-
rovement in lower urinary tract symptoms with phytothera-
ies, such as extracts of saw palmetto,55 rye grass pollen,56

ygeum africanum,57 and beta sitosterols.58 However, the ef-
ects seem to be small, and the trials have generally had
ethodologic problems, such as short durations of follow-up

nd incomplete outcome assessments. The mechanisms of ac-
ion of these preparations are poorly defined and their compo-
itions vary, so standardization has been a concern.

inimally invasive therapies

inimally invasive office-based techniques have been devel-
ped to relieve lower urinary tract symptoms without hospi-
alization and with less sedation and fewer side effects. Trans-
rethral microwave thermotherapy heats and coagulates
rostate tissue using a microwave antenna, transurethral needle
blation uses radiofrequency needles placed directly into the
rostate to generate heat and cause coagulation, and transure-
hral water-induced thermotherapy uses heated water circu-
ated through a catheter system and pressure from a balloon
ithin the prostatic urethra to cause coagulation necrosis of
rostatic tissue. The mechanisms by which these procedures

mulative incidence of progression of benign prostatic hyperplasia
ride and doxazosin. Progression was defined by an increase of at

ptom score, acute urinary retention, urinary incontinence, renal
mparison with placebo. (From: McConnell, JD, Roehrborn, CG,
mbination therapy on the clinical progression of benign prostatic
ht © 2003, Massachusetts Medical Society, All rights reserved.)
The cu
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ork are poorly understood, and their long-term effectiveness
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emains unclear. However, they seem to produce an initial
evel of symptom relief intermediate between drug therapy and
ransurethral prostatectomy.

urgical therapies

he “gold standard” for treating symptomatic benign prostatic
yperplasia is still transurethral prostatectomy. Surgical inter-
ention is an appropriate option for men with very bothersome
ower urinary tract symptoms and who have acute urinary
etention or other benign prostatic hyperplasia-related compli-
ations. Generally, men will have tried medical therapy before
roceeding with surgery, but this is not a requirement, because
ome men may simply prefer the most definitive therapy ini-
ially for their bothersome symptoms. As with other benign
rostatic hyperplasia decisions, it is ultimately the patient’s
iew of the risks and benefits that drive the choice of treatment.
ransurethral prostatectomy generally requires a brief hospital
tay and a temporary indwelling catheter. In a randomized
linical trial comparing transurethral prostatectomy and watch-
ul waiting,59 the patients who underwent transurethral pros-
atectomy experienced a reduction in both symptoms and be-
ign prostatic hyperplasia complications. In addition, the risks
f sexual dysfunction and incontinence, traditionally consid-
red potential side effects of transurethral prostatectomy, were
o greater with transurethral prostatectomy. Retrograde ejacu-
ation, however, is a common outcome of transurethral pros-
atectomy, and men should be warned to expect this result
hen considering transurethral prostatectomy. The symptom

mprovement with transurethral prostatectomy is generally du-
able, with a 5-year risk for reoperation of only 5%.60 Al-
hough the standard transurethral prostatectomy uses a wire
lectrode to resect obstructing tissue, there are variations on
his theme that involve rolling electrodes or laser energy to
aporize the prostate tissue. Although these methods may
ause less bleeding in the short term, the longer term outcomes
re not yet defined. For men with very large prostates in whom
ransurethral prostatectomy may be challenging, an open pros-
atectomy is an option, which also generally results in dramatic
nd durable symptom improvement. The guideline suggests
hat the choices of surgical approach (open or endoscopic) and
nergy source (electroresection vs laser) are technical decisions
ased on the patient’s prostate size, the surgeon’s experience
nd judgment, and the patient’s comorbidities.49
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