
Acute urinary retention (AUR) is one of the most significant complications
or long-term outcomes of benign prostatic hyperplasia (BPH). It has in the
past represented an immediate indication for surgery. Between 25% and

30% of men who underwent transurethral resection of the prostate (TURP) had
AUR as their main indication in older series,1 and today most patients failing to
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Acute urinary retention (AUR) secondary to benign prostatic hyperplasia has
in the past represented an immediate indication for surgery, and today most
patients failing to void after an attempt at catheter removal still undergo
surgery. The concept that this disease is in fact progressive in nature is slowly
being accepted. Descriptive and analytical epidemiological data have shown
that the incidence rate per 1000 person-years is less variable in the community
than previously assumed; however, the risk is cumulative and increases with
advancing age. The risk for patients diagnosed with benign prostatic hyper-
plasia is naturally higher, and analytical epidemiology has identified several
strong risk factors, the most important one being serum prostate-specific
antigen (PSA). In addition, prostate volume, maximum flow rate, and symptom
severity should be considered when counseling patients presenting with lower
urinary tract symptoms and clinical benign prostatic hyperplasia who are
considering a course of watchful waiting. Efforts toward primary prevention 
of AUR should be directed to patients at increased risk, ie, those who are
older and have more severe symptoms, larger glands, and higher PSA values.
Risk reduction with finasteride has been demonstrated, and �-blockers have
been shown to aid patients in achieving spontaneous voiding after an
episode of AUR. 
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void after an attempt at catheter
removal still undergo surgery. From
an economical viewpoint, AUR is a
significant event, and from the view-
point of the patient, often a feared
one. For the patient it presents as the
inability to urinate, with increasing
pain, a visit to the emergency room,
catheterization, follow-up visits to
the physician, an attempt at catheter
removal, and eventually recovery or
surgery—a painful and time-consum-
ing process. In older literature, the
risk of recurrent AUR was cited as
being 56%–64% within 1 week of the
first episode and 76%–83% in men
with diagnosed BPH.2-4

Etiology of AUR
The etiology of AUR is poorly under-
stood. Prostate infection, bladder
overdistension,5 excessive fluid intake,
alcohol consumption, sexual activity,
debility, and bed-rest have all been
mentioned.6

Prostatic infarction has been sug-
gested as an underlying event causing
AUR.7 Spiro and colleagues found
evidence for infarction in 85% of
prostates removed for AUR versus
3% in prostates of men having sur-
gery for symptoms only.8 In contrast,
there was no evidence of infarction
in 6 prostatectomy specimens
removed from men who had surgery
for AUR.9 Anjum and colleagues
found fundamentally similar rates 
of infarction in 35 men with and
without AUR (1.9% vs 3.0%) under-
going prostatectomy.10

From a clinical and prognostic
point of view, spontaneous AUR
should be separated from precipitated
AUR, although this is by no means
consistently done in the literature.
Precipitated AUR refers to the inabil-
ity to urinate following a triggering
event, such as non–prostate-related
surgery, catheterization, anesthesia,
or ingestion of medications with
sympathomimetic or anticholinergic

effects, antihistamines, or others. All
other AUR episodes are classified as
spontaneous.11,12 The importance of
differentiating the two types of AUR
becomes clear when evaluating 
the ultimate outcomes of patients.
Following spontaneous AUR, 15% of
patients had another episode of
spontaneous AUR, and a total of 75%

underwent surgery, whereas after
precipitated AUR, only 9% had an
episode of spontaneous AUR, and 26%
underwent surgery. 11

Epidemiology of AUR in BPH
Data are available on the incidence of
AUR from population-based studies
as well as from observational studies
and placebo-control groups of BPH
studies. These data can be analyzed
in terms of descriptive and analytical
epidemiological approaches.

Descriptive Epidemiology 
Older estimates of occurrence of AUR
range from 4–15 to as high as 130
per 1000 person-years (calculated by
Jacobsen and colleagues13 based on
studies by Birkhoff and colleagues,14

Ball and colleagues,15 and Craigen and
colleagues,16 giving 10-year cumula-
tive incidence rates ranging from 4%

to 73%). The self-reported rate of AUR
in a cross-sectional study of 2002
Spanish men was 5.1%.17

More recent data from carefully
controlled studies in better-defined
populations shed additional light on
the incidence rates in community-
dwelling men and clinical BPH pop-

ulations. AUR occurred in the VA
Cooperative study in 1 man after TURP
and in 8 of 276 men in the watchful
waiting arm who were followed for 
3 years, yielding an incidence rate of
9.6 per 1000 person-years.18 Barry and
colleagues reported outcomes of 500
men diagnosed by urologists with
BPH who were candidates for prosta-

tectomy by established criteria but
elected to be followed conservatively.19

In 1574 person-years, 40 episodes of
AUR occurred at a constant rate
throughout the 4 years of follow-up,
for an incidence rate of 25 per 1000
person-years.

During 15,851 person-years of fol-
low-up in the Physician’s Health
Study, 82 men reported an episode of
AUR, for an incidence rate of 4.5 per
1000 person-years (95% CI, 3.1-6.2).20

Of the 2115 men aged 40–79 years 
in the Olmsted County Study, 57 
had a first episode of AUR during
8344 person-years of follow-up (inci-
dence 6.8/1000 person-years; 95% CI,
5.2-8.9).13

The best data from men diagnosed
with BPH stem from the Proscar
Long-Term Efficacy and Safety
Study (PLESS).21 In PLESS, 1376
placebo-treated men with enlarged

prostates and moderate symptoms had
complete follow-up over 4 years, and
of these, 99 experienced an episode
of AUR, for a calculated incidence
rate of 18 per 1000 person-years. The
placebo treatment groups from three
2-year studies with a similar patient
population were meta-analyzed by

The etiology of acute urinary retention is poorly understood.

Prostatic infarction has been suggested as being an underlying event
causing AUR.
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Andersen and colleagues.22 Of 2109
patients, 57 experienced AUR over
the 2 years, with a constant hazard
for an incidence rate of 14 per 1000
person-years (Table 1).

Analytical Epidemiology
Several well-controlled studies pro-
vided considerable insights into the
risk factors for AUR. In the
Physician’s Health Study, rates
increased with age and baseline
symptom severity retention.20 In men
with mild symptoms, the incidence
of AUR increased from 0.4 per 1000

person-years for those 45–49 years
old to 7.9 per 1000 person-years for
those 70–83 years old. In men with
symptom scores of 8 to 35, rates
increased from 3.3 per 1000 person-
years for those 45–49 years old to
11.3 per 1000 person-years for those
70–83 years old. Men with a clinical
diagnosis of BPH and a symptom
score of 8 or greater had the 
highest rates (age-adjusted incidence
13.7/1000 person-years). All 7 lower
urinary tract symptoms (LUTS) com-
prising the American Urological
Association symptom index individ-

ually predicted AUR. The sensation
of incomplete bladder emptying,
having to void again after less than
2 hours, and a weak urinary stream
were the best independent symptom
predictors. Use of medications with
adrenergic or anticholinergic side
effects also predicted AUR.

In the Olmsted County Study,
analyses focused on age, symptom
severity, maximum flow rate, and
prostate volume13 (Figures 1 and 2).
Incidence rates per 1000 person-
years increased from 2.6 to 9.3 for
men in their 40s to 70s if they had

Table 1
Descriptive Studies of the Incidence of Acute Urinary Retention

Description Years of Percent Percent IR per
Reference of Cohort Cases Cohort Follow-Up Overall per Year 1000 pt-yrs 95% CI

Ball et al15 Watchful 2 107 5 1.9% 0.37% 3.7
waiting study

Craigen et al16 Watchful 15.0
waiting study

Birkhoff et al14 Watchful 10 26 3 39.0% 13.0% 130.0
waiting study

Wasson et al18 *TURP vs 8 276 3 2.8% 0.9% 9.6
watchful waiting
VA-COOP

Hunter et al17 Self-reported 102 2002 — 5.1% 50.9
prior events 
in Spanish men

Barry et al19 Prostatectomy 40 500 4 8.0% 2.5% 25.0
candidates

Meigs et al20 Physicians’ 82 6100 3 1.3% 4.5 3.1-6.2
Health Study,
self-reported

Jacobsen et al13 Community 57 2115 4 6.8 5.2-8.9
cohort 40–49 
years old

McConnell et al21 Placebo group 99 1376 4 7.2% 1.8% 18.0
of PLESS study

Andersen et al22 Placebo groups 57 2109 2 2.7% 1.35% 13.5
of 2-year 
BPH studies

*Numbers represent watchful waiting arm only. 
IR, incidence rate; TURP, transurethral resection of the prostate; VA-COOP, Veterans Affairs Cooperative Study Group; PLESS, Proscar Long-Term
Efficacy and Safety Study; BPH, benign prostatic hyperplasia.
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mild symptoms, and from 3.0 to 34.7
if they had more than mild symp-
toms (Figure 1). The relative risk (RR)
increased for older men, men with
moderate to severe symptoms (3.2�),
those with a flow rate under 12 mL/sec
(3.9�), and those with a prostate vol-
ume above 30 mL by transrectal
ultrasound (3.0�), all compared to a
baseline risk of 1.0� for the corre-
sponding groups (Figure 2). The
highest relative risk by proportional
hazard models exists for 60–69-
year-old men with more than mild
symptoms and a flow rate of less
than 12 mL/sec (10.3�), and for
70–79-year-old men unless they had
mild symptoms and a flow rate of
over 12 mL/sec. All other stratifica-
tion of men over 70 years had a RR
ranging from 12.9� to 14.8� (all
compared to men 40–49 years old
with mild symptoms and a flow rate
over 12 mL/sec, for which the base
risk is 1.0�).

A questionnaire-based study of
5404 men aged 50–80 years from
Germany yielded a 1.9% incidence 
of AUR within a 12-month period
overall.23 The incidence was correlated

with age and symptom severity. For
men 50–59 years, the incidence rate
was 0.8%, for those 60–69 years, 1.0%,
and for those over 70 years, 2.5%. For
those with mild, moderate, and severe
symptoms, rates were found of 0.7%,
2.4%, and 13%, respectively.

In an observational study, 331 men
presented with BPH to a single clinic,
of whom 64 were in AUR at the time
of presentation.24 There were no sig-
nificant differences between the two
groups in terms of age, symptoms,
and quality of life. However, total
and transition zone volume were sig-
nificantly greater in the AUR group,
and the most striking difference was
found regarding the ratio of transi-
tion zone to total prostate volume
(transition zone index or TZI), which
was 0.716 versus 0.416 for the AUR
and non-AUR groups, respectively 
(P < .001). By comparing the amount
of tissue resected in 90 men presenting
in AUR versus 87 men not in AUR, a
significant difference was detected by
Saboorian and colleagues (30.0 ± 29.8
SD vs 22.8 ± 26.7 SD cc; P < .01).25

Serum prostate-specific antigen (PSA)
prior to surgery was also significantly
different (6.5 ± 5.5 SD vs 4.5 ± 4.6
SD; P < .001).

In the placebo groups of three 2-
year studies26 and a 4-year study
(PLESS),11,21,27 prostate volume, serum

Figure 1. Incidence rates of acute urinary retention in Olmsted County Study by age and symptom severity. Data
from Jacobsen et al13.
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PSA, and symptom severity were all
predictors of AUR episodes. The inci-
dence increased from 5.6% to 7.7%
in men with a serum PSA of under
1.4 ng/mL from mild to severe symp-
toms, and from 7.8% to 10.2% 
for those with a serum PSA of over
1.4 ng/mL over 4 years in PLESS.27

In the 2-year studies, the rate of 
AUR was 8-fold higher in those with
a serum PSA of over 1.4 ng/mL 
(0.4% vs 3.9%), and 3-fold higher if
the prostate volume was over 40 mL
(1.6% vs 4.2%).26 A detailed analysis
showed a near-linear increase in risk
for AUR with increasing thresholds
of serum PSA in PLESS, an observa-
tion that applies to both spontaneous
and precipitated AUR.12 The risk for
both types of AUR increased with
increasing serum PSA as well as
prostate volume stratified by tertiles
(Figure 3). An analysis of over 100
possible outcome predictors alone or
in combination revealed a combina-
tion of serum PSA, urinating more
than every 2 hours, symptom problem
index, maximum urinary flow rate,
and hesitancy as being only slightly
superior to PSA alone in predicting
AUR episodes.28

Management of Acute Urinary
Retention
Trial Without Catheter
A trial without catheter (TWOC) is
recommended in nearly all patients

presenting with AUR, although pre-
cise estimates regarding the success
or failure of such strategy have been
lacking. Hastie and colleagues reported
a retrospective study of 94 patients
presenting with AUR.3 Following a
TWOC in 76 of these patients, 53 had
a further episode of AUR and 5 were

offered definitive treatment for
unsatisfactory voiding. The remaining
18 patients (24%) voided sponta-
neously. Within 1–2 years of follow-
up, 82% of all patients underwent
surgery. Klarskov and colleagues
reported a prospective study of 
228 men presenting with AUR who
were treated with either indwelling
catheter or in-and-out catheteriza-
tion.4 Re-retention occurred in 56%
within 1 week, 62% within 1 month,
and 68% within 1 year. After 1 year
of follow-up, 85% of the patients had
undergone surgery. These authors iden-

tified a peak flow rate of over 5 mL/sec,
a voided volume of over 150 mL, and
residual urine of under 100 mL as
predictors of a successful TWOC.

In a prospective study of patients
admitted with AUR as emergencies to
a single institution, 22 of 40 (55%)
were able to void spontaneously

after TWOC. The main differences
between those able to void and those
who were not were the digital rectal
examination (DRE)-estimated prostate
volume (15.9 g vs 27.5 g) and the
catheterized residual urine volume
(814 mL vs 1062 mL).29

Djavan and colleagues randomized
114 patients presenting with AUR to
either in-and-out catheterization or 2-
or 7-day catheterization.30 Successful
voiding was achieved in 44% of the
in-and-out catheterization, 51% of the
2-day, and 62% of the 7-day catheter
groups. Patients under 75 years of age
with retention volumes under 1000 mL
and a detrusor pressor at peak flow
(Pdet at Qmax) of over 35 cm H20 had a
better chance of successful voiding
independent of length of catheteriza-
tion. In those patients with retention
volumes of over 1300 mL, however,
longer catheterization was associated
with better outcomes.

In the placebo-treated patients in
the PLESS Study, 17% of 52 patients
experiencing spontaneous AUR had
a subsequent episode of AUR, versus
21% of 47 patients experiencing
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Figure 3. Spontaneous, precipitated, and combined acute urinary retention incidence over 4 years in PLESS, stratified
by tertiles of serum prostate-specific antigen (PSA) or prostate volume at baseline.

A trial without catheter is recommended in nearly all patients presenting
with AUR.
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precipitated AUR.11 However, fol-
lowing spontaneous AUR, 75% of
patients underwent prostate surgery,
versus only 26% of those who had
precipitated AUR.

�-Blocker and Trial Without
Catheter—Secondary Prevention
Several trials have been conducted
assessing the ability of �-blockers to
improve the outcomes of TWOC. Caine
and colleagues treated 8 patients in
AUR with intravenous phentolamine
10 mg and/or phenoxybenzamine 
5 mg q.i.d., and 5 of the 8 were able
to void spontaneously.31 Chan and
colleagues reported a success rate 
of 75%–87% in men treated with 5
or 10 mg terazosin versus 15% in
those treated with placebo in a small 
study enrolling 30 patients present-
ing with AUR.32

McNeill and colleagues, enrolled
81 patients presenting with AUR into

a randomized trial comparing place-
bo with slow-release (SR) alfuzosin 
5 mg b.i.d.33 Following catheter
removal 24 hours after initiation of
therapy, 55% of alfuzosin-treated
patients voided successfully, versus
29% of placebo-treated patients 
(P = .03). Of the 34 patients voiding
successfully, 68% required no further
therapy within a 7-month follow-up
period. Age was an important factor
affecting outcome, and the alfu-
zosin-treated patients were younger
than the placebo-treated patients.
After adjusting for age, the difference
in the intention to treat (ITT) analy-
sis was no longer significant but
remained significant in the per-
protocol analysis.

The largest randomized study
reported to date examing the role of
�1-blockers for men with AUR was
conducted in Britain. Of the 149
patients enrolled, 75 received tamsu-

losin 0.4 mg and 74 placebo for 3–7
days prior to TWOC (Lucas, unpub-
lished data). According to strict defi-
nition of success (peak flow rate > 5
mL/sec, voided volume > 100 mL,
post-void residual < 200 mL), 84
patients (60.3%) required recatheter-
ization. Successful voiding was
achieved by 33.8% of tamsulosin and
24.3% of placebo-treated patients.
Recatheterization was required in
70% on placebo and 40% on tamsu-
losin (P = .011).

Surgical Outcomes and Outcome
Predictors in Patients With Acute
Urinary Retention
Despite the number of patients with
successful TWOC and the improved
odds of such intervention when
treating the patients with �-blockers,
a significant proportion of patients
presenting in AUR will ultimately
require a surgical procedure, usually

Table 2
Selected Outcomes Following TURP for AUR Versus Symptoms Only

Outcome Relative (Risk 95 % CI) AUR Symptoms Chi-Square

Intraoperative 18 (CI 1.3-2.5) 61 (5.0%) 76 (2.9%) < .001
complications

Bleeding 26 (2.1%) 33 (1.2%)

Transfusion > 2 units 2.5 (CI 1.8-3.3) 93 (7.7%) 87 (3.3%) < .001

Return to OR 2.5 (CI 1.8-3.3) 39 (3.1%) 38 (1.4%) < .001

Postoperative 1.6 (CI 1.2-2.0) 124 (10.2%) 177 (6.8%) < .001
complications

Postoperative 2.1 (CI 1.8-2.4) 605 (50.0%) 845 (32.6%) < .001
antibiotics

In-Hospital 3.3 (CI 1.2-9.3) 9 (0.7%) 6 (0.2%) .024
mortality

Mortality 26.6 (CI 3.5-205) 12 (1.0%) 1 (< 0.1%) < .001
30-day OPCS

Mortality 4.4 (CI 2.5-7.6) 37 (3.0%) 19 (0.7%) < .001
90-day OPCS

Data from Pickard et al.38

TURP, transurethral resection of the prostate; AUR, acute urinary retention; OR, operating room; OPCS, Office of Population Census and Surveys.
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TURP. Morbidity and mortality have
been reported to be higher in those
patients undergoing TURP for AUR
compared to those treated for symp-
toms only, at least in older series.34

Furthermore, a sizable number of
patients fail to void spontaneously
after undergoing TURP for AUR. This
review does not aim to analyze the
outcomes of TURP in general, but sev-
eral relevant reports assessing and try-
ing to predict the outcomes of TURP
for men in AUR are worth reviewing.

Radomski and colleagues evaluated
50 patients presenting with AUR
before and following TURP.35 Ninety
percent of the patients were able to
void spontaneously at 3-month follow-
up. Poor sensation, large retention vol-
umes, lack of instability, and absence
of voluntary detrusor contractions
were more common in those patients
not able to void postoperatively.

Djavan and colleagues assessed 81
men with a mean age of 72 years
presenting with AUR before and after

TURP.36 AT 6-month follow-up, 13%
of them were unable to void sponta-
neously and were classified as treat-
ment failure. Treatment failures were
significantly older and had higher
retention volumes and lower maxi-
mal detrusor pressures prior to TURP.
The authors identified patients over
the age of 80 years with retention
volumes over 1500 mL, no evidence
of instability, and a maximal detrusor
pressure of less than 28 cm H20 to be
at high risk for surgical failure.

In a very similar study, Dubey and
colleagues followed 58 patients pre-
senting in AUR for TURP, and found
that 16% of them failed to void
spontaneously.37 Old age, absence of
instability, and a maximal detrusor
pressure of less than 20 cm H20 were
associated with a poor surgical out-
come and failure to void.

A report by the National
Prostatectomy Audit Steering Group
offers a unique look at the outcomes
of prostate surgery in men with

AUR.38 In five UK health care regions,
3966 prostatectomies were performed
in 56 hospitals by 103 surgeons. The
1242 patients presenting with AUR
were older and had larger glands and
more comorbidities. Although the
final symptomatic outcomes of the
prostatectomies were similar to those
of treatment for symptoms alone, the
patients with AUR had an excess risk
of death at 30 days (RR 26.6; 3.5-
204.5 CI) and at 90 days after surgery
(RR 4.4; 2.5-7.6 CI). In addition, the
risk of intra- and perioperative com-
plications was higher in the AUR
group (Table 2).

Primary Prevention of Acute
Urinary Retention
Given the pain and suffering involved
in an episode of AUR, the health care
cost associated with its treatment,
and the increased risks of surgical
treatment of AUR, primary preven-
tion of AUR should be a desirable
goal of preventive medicine. To this

Table 3
Ultimate Outcomes Following Spontaneous and Precipitated Acute Urinary Retention (AUR) 

Episodes Stratified by Finasteride Versus Placebo Treatment Groups

Risk Reduction 
Finasteride n (%) Placebo n (%) P value with Finasteride

Spontaneous AUR 20 52 < .001 62%

Subsequent spontaneous AUR 3 (15) 8 (15) .999

Subsequent precipitated AUR 1 (5) 1 (2) .481

Any subsequent AUR 4 (20) 9 (17) .746

Subsequent BPH-related surgery 8 (40) 39 (75) .011

Precipitated AUR 22 47 < .001 52%

Subsequent spontaneous AUR 0 4 (9) .299

Subsequent precipitated AUR 3 (14) 6 (13) .999

Any subsequent AUR 3 (14) 10 (21) .528

Subsequent BPH-related surgery 3 (14) 12 (26) .355

AUR, acute urinary retention; BPH, benign prostatic hyperplasia.



date, only one major study has been
carried out to assess the incidence 
of AUR as a predefined outcome
parameter with sufficient power and
sample size to provide a statistically
valid answer.21 At the present time, at
least two additional studies are under
way to study the primary prevention
of AUR under different therapeutic
regimens. These studies are the ARIA
studies—comparing the dual 5�
reductase inhibitor dutasteride to
placebo in more than 3000 men over
2 years; and a study comparing alfu-
zosin 10 mg versus placebo (personal
communication).

The MTOPS study compared doxa-
zosin, finasteride, and combination
therapy in 3047 men 50 years of age
or older and with baseline AUA
symptom scores greater than or
equal to 8 who were followed for 
a mean of 4.5 years. Combination
therapy decreased the risk for AUR 
by 81% versus placebo (P < .001), and 
the risk reduction with finasteride 

alone was 68% (P < .001). Doxazosin
monotherapy did not significantly
decrease the risk for AUR versus
placebo (34% risk reduction, P = NS).39

PLESS was a 4-year study of finas-
teride 5 mg daily versus placebo in over
3000 men with enlarged prostate
glands and moderate to severe LUTS.21

The risk of AUR was found to be lin-
ear and cumulative over the 4 years
of the study, and overall 6.6% of
placebo (versus 2.8% of finasteride-
treated patients) experienced AUR,
for a risk reduction of 57%. Many 
of the patients experiencing AUR
underwent subsequent surgery, and
the overall risk for either AUR or sur-
gery was reduced by 51% from 13.2%
to 6.6%, respectively. It is of interest
that fewer finasteride-treated patients
underwent surgery subsequent to an
episode of either spontaneous or pre-
cipitated retention compared to
placebo-treated patients, despite the
fact that the treating physicians at
the time of the decision for or

against surgery were blinded as to
the treatment allocation (Table 3).
The risk reduction regarding both
spontaneous and precipitated AUR
induced by finasteride is dependent
on serum PSA and prostate volume
at baseline (Table 4). Stratified by
PSA tertiles, the reduction ranges
from 7% to 77% for spontaneous and
from 35% to 66% for both types of
AUR as a result of the increased risk
in the placebo-treated patients.

Although none of the �-blocker
studies done to date were designed to
show reduction in the incidence of
AUR, the observed incidence rates
appear to suggest a reduction with
alfuzosin, doxazosin, and tamsulosin.

Study US527.2 represents the 
�-blockers study with the longest
reported follow up. In this open-label,
extension study of patients originally
enrolled in several controlled studies
comparing tamsulosin 0.4 mg versus
placebo (unpublished communica-
tion). 109 subjects were available for
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Table 4
Rates of Spontaneous and Spontaneous/Precipitated AUR in PLESS Stratified by 
PSA and Prostate Volume Tertiles for Placebo- and Finasteride-Treated Patients 

and Calculated Risk Reduction

Placebo Finasteride Risk Reduction

Spontaneous PSA 0–1.3 1.4 1.3 7%

AUR tertiles 1.4–3.2 2.5 1.3 48%

(ng/mL) 3.3–10.0 7.6 1.4 77%

Volume 14–41 0.0 0.0

tertiles 42–57 1.7 0.0 100%

(cc) 58–222 6.0 1.9 67%

Spontaneous PSA 0–1.3 2.9 1.9 35%

and tertiles 1.4–3.2 5.8 2.6 54%

precipitated (ng/mL) 3.3–10.0 11.6 3.8 66%

AUR Volume 14–41 4.4 0.0 100%

tertiles 42–57 5.0 0.0 100%

(cc) 58–222 14.0 1.9 81%

AUR, acute urinary retention; PLESS, Proscar Long-Term Efficacy and Safety Study; PSA, prostate-specific antigen.
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follow-up up to 6 years. The overall
incidence of AUR was 1.8%, again
lower than the expected rate in 
similar populations without active
therapeutic intervention.

The incidence of AUR in a 6-month
study of alfuzosin 2.5 mg t.i.d. involv-
ing 518 patients was 0.4% versus 2.4%
(P = .04) in the alfuzosin versus the
placebo arm.40 A pooled analysis of
11 studies of alfuzosin versus placebo
suggests an incidence rate of 0.3% ver-
sus 1.4%.41 Of 2829 patients treated
over 1 year in an open-label study,
1.2% experienced AUR.42 Lastly, in a
phase IV study of 7093 patients treat-
ed in general practice with alfuzosin
up to 3 years, incidence rates were
reported for AUR of 0.77% in the first
year, 0.16% in the second, and 0.11%
in the third year.43 These last two stud-
ies, although not placebo-controlled,
suggest an incidence rate lower than
might be expected without active ther-
apy in a cohort of men with moderate
to severe symptoms and clinical BPH.

A trial randomizing 1089 men
with moderate to severe symptoms
and an enlarged prostate by DRE to
doxazosin, finasteride, combination,
and placebo demonstrated superiority
of doxazosin over placebo and finas-

teride in terms of symptoms and flow
rate improvement.44 Although the trial
was not powered to demonstrate sig-
nificant differences, the incidence rates
for AUR were 0.0%, 1.1%, 0.0%, and
1.5% for the doxazosin, finasteride,
combination, and placebo arms,
respectively. The incidence rates for
TURP were 0.4%, 1.1%, 0.0%, and
2.6%, respectively.

Michel and Goepel undertook 
a meta-analysis of four �-blocker
studies and compared the calculated
incidence rates of AUR in the pooled
placebo (2.49/100 patient-years),
finasteride (0.94/100 patient-years),
and �-blocker (0.51/100 person-
years) groups.45

At this time caution is advised
against direct comparison of AUR
incidence rates across different trials,
because differences in study design,
inclusion and exclusion criteria, base-
line characteristics such as prostate
volume and PSA, discontinuation
rates, and follow-up after discontin-
uation may have as important an
impact on AUR rates as the interven-
tion under consideration.

Conclusions
AUR is one of the most significant

events in the course of the natural
history of BPH. The concept that this
disease is in fact progressive in
nature is slowly being accepted.
Whereas in the past uncertain esti-
mates regarding the incidence rates
of AUR existed, and almost one third
of patients presented with AUR for
TURP, nowadays better estimates are
available from population-based
studies of community-dwelling men
as well as from patients diagnosed
with BPH (placebo-control groups).
Descriptive and analytical epidemio-
logical data have shown that the
incidence rate per 1000 patient-years
is less variable in the community
than previously assumed. The best-
controlled studies allow for an esti-
mate of 5–25 per 1000 person-years,
or 0.5%–2.5% per year. However,
this risk is cumulative and increases
with advancing age. Even at these
seemingly low rates, the cumulative
risk for a man in his 50s, with more
than mild symptoms, to experience
AUR if he lives to be 80 is about
20%, for a man in his 60s who lives
another 20 years, about 23%, and for
a man in his 70s who lives another
10 years, 30%. The risk for patients
diagnosed with BPH is naturally

Main Points
• Following spontaneous acute urinary retention (AUR), 15% of patients had another episode of spontaneous AUR, and a total of 75%

underwent surgery, whereas after precipitated AUR, only 9% had an episode of spontaneous AUR, and 26% underwent surgery.

• The sensation of incomplete bladder emptying, having to void again after less than 2 hours, and a weak urinary stream are the
best independent symptom predictors; use of medications with adrenergic or anticholinergic side effects also predicts AUR.

• Men with a clinical diagnosis of benign prostatic hyperplasia and a symptom score of 8 or greater had the highest rates of AUR, and
all 7 lower urinary tract symptoms (LUTS) comprising the American Urological Association symptom index individually predicted AUR.

• The cumulative risk for a man in his 50s with more than mild symptoms to experience AUR if he lives to be 80 is about 20%,
for a man in his 60s who lives another 20 years, about 23%, and for a man in his 70s who lives another 10 years, 30%.

• Most patients should be offered trial without catheter, although a significant number of patients will fail and require surgery
within the first year of follow-up. 

• Morbidity and mortality have been reported in older series to be higher in those patients undergoing transurethral resection of
the prostate for AUR compared to those treated for symptoms only.

• In the PLESS study of finasteride versus placebo in men with enlarged prostate glands and moderate to severe LUTS, fewer finas-
teride-treated patients underwent surgery subsequent to an episode of either spontaneous or precipitated retention compared to
placebo-treated patients.
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higher, and analytical epidemiology
has identified several strong risk fac-
tors for AUR, the most important one
being serum PSA. In addition,
prostate volume, maximum flow rate,
and symptom severity should be
considered when counseling patients
presenting with LUTS and clinical
BPH who are considering a course of
watchful waiting.

Surgical treatment carries a higher
rate of morbidity and mortality in
men presenting with AUR compared
to those presenting with symptoms
alone. Efforts toward primary pre-
vention of AUR are therefore justified
and should logically be directed to
patients at increased risk, ie, those
who are older and have more severe
symptoms, larger glands, and higher
PSA values. Risk reduction with
finasteride has been demonstrated,
and data for �-blockers suggest a
similar reduction in risk, although
conclusive studies are pending.    
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Editor’s Summary of Meeting
Presentation
Dr. Roehrborn delivered a comprehen-
sive discussion on the risks of acute
urinary retention and its prevention
with medical therapy.

There was consensus among the
experts that the risk of developing
acute urinary retention is related to
age, symptom severity, and prostate
volume, and that in men with “larger"
prostates finasteride reduces the risk of
acute urinary retention. The majority
of the experts offer finasteride with the
intent to reduce the risk of developing
acute urinary retention. The criteria for
initiating finasteride therapy varied
among the experts. Dr. Roehrborn
offers finasteride to men with PSA lev-
els above 3.2 ng/dL and prostate vol-
umes > 50 cm3. According to Dr.

Roehrborn, approximately 75% of
men in this group will pursue med-
ical therapy. Dr. Lowe indicated that
he usually offers finasteride with the
intent to reduce the risk of acute uri-
nary retention to men with prostate
volumes > 70 cm3. Dr. Lepor indicat-
ed that he offers finasteride to men
with prostate volumes > 50 cm3, and
approximately 40% of these men will
embark on preventative therapy. 

At the present time, there have
been no randomized, double-blind,
placebo-controlled studies determining
the role of �1-blockers in the preven-
tion of acute urinary retention. The
long-term studies with tamsulosin
have shown that the risk of develop-
ing acute urinary retention is signif-
icantly less than the placebo group
reported in the PLESS study. This is

indirect evidence that �1-blockers
may also prevent the development 
of acute urinary retention. At the pres-
ent time, MTOPS is the only published
long-term, placebo-controlled study
to assess the effectiveness of an �1-
adrenoceptor antagonist in preventing
AUR. The results of MTOPS indicate
that treatment with an �1-adrenocep-
tor antagonist does not significantly
reduce the risk for AUR in men with
benign prostatic hyperplasia.

All of the panel agreed that �1-
blockers are effective at preventing
recurrent episodes of acute retention.
The primary advantage of tamsulosin
is that no titration is required, and
therefore an effective dose can be
achieved immediately, which allows
for a shorter interval of time for the
voiding trial.




