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Abstract

Objectives: The aim of this prospective study was to compare the diag-
nostic accuracy of detrusor wall thickness (DWT), free uroflowmetry,
postvoid residual urine, and prostate volume (index tests) with pressure–
flow studies (reference standard) to detect bladder outlet obstruction
(BOO) in men.
Methods: During a 2-yr period, men older than 40 yr with lower urinary
tract symptoms and/or prostatic enlargement had the following tests:
ultrasound measurements of DWT, free uroflowmetry (Qmax, Qave), post-
void residual urine, and prostate volume. Pressure–flow studies were
used to divide obstructed from nonobstructed bladders.
Results: One hundred sixty men between 40–89 yr of age (median: 62 yr)
were included in the study; 75 patients (46.9%) had BOO according to
pressure–flow studies. The results of all investigated index tests differed
significantly between obstructed and nonobstructed men. DWT was the
most accurate test to determine BOO: the positive predictive value was
94%, specificity 95%, and the area under the curve of ROC analysis 0.93.
There was an agreement of 89% between the results of DWT measure-
ment and pressure–flow studies.
Conclusions: Measurements of DWT can detect BOO better than free
uroflowmetry, postvoid residual urine, or prostate volume. In clinical
routine, DWT measurements can be used to judge BOO noninvasively.
# 2007 European Association of Urology. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Benign prostatic hyperplasia (BPH) is one of the most
common benign diseases in men that can lead to
benign prostatic enlargement (BPE), lower urinary
tract symptoms (LUTS), and/or bladder outlet
obstruction (BOO). One third to one half of men
with histologic signs of BPH also have a prostate
volume of more than 25 ml (BPE), and up to 28% have
moderate to severe LUTS [1,2]. The majority of men
seek medical help because of bothersome LUTS [3].
BOO was detected in about 60% of the symptomatic
and 52% of the asymptomatic men with BPH [4,5]. No
clear association between LUTS, BPE, and BOO has
been found so far [6,7]. Therefore, each parameter of
this disease has to be evaluated separately. Quanti-
fication of prostate size, by digitorectal examination
or (transrectal) ultrasound measurement, and LUTS,
by history or International Prostate Symptom Score
(IPSS) questionnaire, is quick and simple. Evaluation
of BOO is more difficult. Until now, only pressure–
flow studies were able to determine BOO accurately.
However, pressure–flow studies are invasive, expen-
sive, and time consuming. In clinical routine,
measurements of free uroflowmetry, postvoid resi-
dual urine, and prostate volume are used to estimate
BOO in men with BPH.

Studies in artificially obstructed animal bladders
revealed a significant enlargement of the bladder
wall attributable to smooth muscle cell hypertrophy,
fibrocyte hyperplasia, and collagen deposition in the
detrusor [8]. These experimental findings were
confirmed in humans with BOO [8,9]. The detrusor
wall can be visualized with ultrasound technology
very well; consequently, measurements of detrusor
wall thickness (DWT) have been used lately to
diagnose BOO in men with BPH [10–12]. In a recently
published meta-analysis of all available noninvasive
tests for BOO evaluation, ultrasound measurements
of DWT or bladder weight were the only promising
methods with a good evidence base to support their
use in entering clinical practice after further
evaluation [13]. Until now, no study had prospec-
tively investigated the diagnostic accuracy of DWT
measurements together with other clinical routine
tests in one group of patients, and no study had been
conducted according to the recommendations of the
STARD initiative (Standards for Reporting of Diag-
nostic Accuracy) [14]. Therefore, the aim of our study
was to prospectively evaluate the diagnostic accu-
racy of DWT measurements, free uroflowmetry,
postvoid residual urine, and prostate volume (index
tests) in one group of patients with clinical BPH to
diagnose BOO defined by pressure–flow analysis
(reference standard).
2. Methods

2.1. Patients and study design

From 1 January 2000 until 31 December 2001, each new patient

aged 40 yr or older with clinical BPH, LUTS, and/or prostate

volume greater than 25 ml was recruited from the urologic

outpatient department of the University Hospital Hannover. All

men with a-blockers, 5a-reductase inhibitors, urinary reten-

tion, prior lower urinary tract or pelvic surgery, evident prostate

carcinoma, oraneurologicdeficit were excluded fromthe study.

Everyone who met the inclusion criteria was willing to

participate in the prospective study, which was conducted

accordingto the regulations of the local ethicscommittee. Study

design, terminology, and presentation of the results followed

the recommendations of the STARD initiative (Fig. 1) [14]. All

tests were performed at the urologic outpatient department of

the University Hospital Hannover during two visits.

2.2. Index tests

At the first visit, a comprehensive patient history was taken,

and the IPSS questionnaire was used to quantify LUTS.

Digitorectal examination was performed to exclude men with

palpable prostate cancer and to judge the prostate size for

study inclusion in asymptomatic men (IPSS � 7). All men with

a PSA concentration of more than 4 mg/l were excluded from

the study (n = 8). Participants who met the inclusion criteria

were asked to drink water until they felt the strong desire to

void. When their bladders were full, DWT was measured at the

anterior bladder wall with the use of a 7.5-MHz linear

ultrasound array [9]. The technique of DWT measurement

has been described earlier [9,11,15]. With a magnification

factor of the ultrasound picture of 9.8, the adventitia, detrusor,

and mucosa were identified (Fig. 2). Afterwards, all men

performed a free uroflowmetry, and the maximal (Qmax) and

average urinary flow (Qave) rates were quantified. Postvoid

residual urine was measured immediately after voiding with a

3.5-MHz curved ultrasound array, and prostate volume was

determined with a 7.5-MHz transrectal ultrasound probe (all

ultrasound measurements were done by M.O. with Sono-

DIAGNOST360 [Philips Medical Systems, Eindhoven, The

Netherlands]). The baseline characteristics and results after

initial evaluation of the patients are listed in Table 1.

2.3. Reference test

At the second visit 1–3 wk after initial presentation, all

patients had a computer urodynamic investigation (Ellipse;

ANDROMEDA Medical Systems, Taufkirchen, Germany),

which was performed by experienced residents according to

the ‘‘good urodynamic practice’’ standard of the International

Continence Society (ICS) [16]. The investigators of the

urodynamic studies were blinded to the results of the index

tests. BOO was determined by pressure–flow analysis with the

use of the CHESS classification [17]. The fields A1, A2, and B1

were considered as nonobstruction and all other fields as

obstruction. Men with obstructed and nonobstructed bladders

were divided on the basis of the pressure–flow analysis, which

served as the reference standard for BOO.



Fig. 1 – Study design and distribution of test results. DWT = detrusor wall thickness; Qmax = maximum urinary flow;

Qave = average urinary flow; PVR = postvoid residual urine; P-vol. = prostate volume; PFS = pressure–flow study;

BOO = bladder outlet obstruction.
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2.4. Statistical analysis

Because the data were unevenly distributed, median values

including their 25th and 75th percentiles were calculated for the

baseline data of the patients and the results of the index tests.

The differences in results between index tests and the reference

test were analyzed with the Mann-Whitney U test. A p value

equal to or below 0.05 was considered significant. Positive and

negative predictive values, sensitivity, specificity, accuracy, and

the likelihood ratio of a positive or negative test result (Table 2)

were calculated for DWT, Qmax, Qave, postvoid residual urine,

and prostate volume. For the index tests, clinical cutoff values

for BOO determination were used and defined before the start

of the study [18]. The diagnostic accuracywas alsocalculatedfor

a cutoff value of Qmax < 10 ml/s [19]. DWT � 2 mm served as

a cutoff value to detect BOO because a previous study
demonstrated that this value most accurately distinguishes

between obstructed and unobstructed bladders [11]. Receiver

operatorcharacteristic (ROC) curves wereproduced tovisualize,

and calculation of the area under the curve (AUC) was used to

describe the diagnostic characteristics of the index tests to

diagnose BOO. The Statistical Package for the Social Sciences,

version 12.0.2 (SPSS Inc, Chicago, IL, USA) was used for the

statistical analysis.

3. Results

One hundred sixty men between 40–89 yr of age
(median: 62 yr) participated in this study. Thirteen
men (8.1%) had BPE (>25 ml) without LUTS
(IPSS � 7), 34 men (21.3%) had LUTS (IPSS > 7)



Fig. 2 – Ultrasound measurements of DWT. The mucosa (lower line) and adventitia of the bladder (upper line) appear

hyperechogenic; the hypoechogenic area between those lines represents the detrusor and DWT (l). The figure shows DWT

measurements of four BPH patients (all 9.8 enlarged). (A) No BOO (A1, DWT 1.7–1.8 mm). (B–D) Varying degrees of BOO ([B] B3

obstruction with a DWT of 2.4 mm; [C] C1 obstruction with a DWT of 3.1 mm; [D] D4 obstruction with a DWT of 6.1 mm).

DWT = detrusor wall thickness; BPH = benign prostatic hyperplasia; BOO = bladder outlet obstruction.
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without BPE, and 113 men (70.6%) had both BPE and
LUTS. On the basis of the pressure–flow analysis, the
prevalence of BOO in this study population was
46.9% (75 of 160). DWT, Qmax, Qave, postvoid residual
urine, and prostate volume all differed significantly
between nonobstructed and obstructed bladders
(Table 3). However, there were no significant
Table 1 – Baseline data of the patients and test results after init

Parameter (unit) R

Age (yr) 4

IPSS

DWT (mm) 0

Bladder filling at DWT measurement (ml) 25

Qmax (ml/s) 2

Qave (ml/s) 1

Postvoid residual urine (ml)

Prostate volume (ml) 1

IPSS = International Prostate Symptom Score; DWT = detrusor wall thick
differences between age, IPSS value, or bladder
filling at the time of DWT measurement.

Patient inclusion and distribution of the tests
results are shown in Fig. 1. Diagnostic accuracy data
are shown in Table 4. Calculation of the positive
predictive values demonstrated that 94% of patients
with DWT � 2 mm had BOO, whereas the other
ial evaluation with noninvasive or minimally invasive tests

ange Median (25th–75th percentile)

0–89 62 (59–70)

2–30 15 (10–21)

.8–8.4 1.7 (1.4–2.2)

0–1086 407 (304–540)

.7–35.4 10.2 (7.2–14.4)

.5–20.7 5.1 (3.7–7.4)

0–670 100 (30–200)

2–130 35 (28–48.5)

ness; Qmax = maximum urinary flow; Qave = average urinary flow.



Table 3 – Comparison of men with obstructed or nonobstructed bladders

Parameter (unit) Bladder outlet obstruction p value

NO (median [25th–75th percentiles]) YES (median [25th–75th percentiles])

Age (yr) 62 (56–70) 63 (60–70) 0.051

IPSS 14 (10–20) 17 (11–22) 0.053

DWT (mm) 1.4 (1.3–1.7) 2.2 (2.0–2.7) <0.001

Bladder filling at DWT measurement (ml) 414 (301–566) 400 (310–480) 0.588

Qmax (ml/s) 13.1 (9.8–17.8) 8.0 (5.3–10.3) <0.001

Qave (ml/s) 6.4 (4.6–9.0) 3.8 (2.8–5.6) <0.001

Postvoid residual urine (ml) 70 (20–142) 145 (50–240) 0.001

Prostate volume (ml) 32.9 (22–44) 40 (29–58) 0.014

IPSS = International Prostate Symptom Score, DWT = detrusor wall thickness, Qmax = maximum urinary flow, Qave = average urinary flow.

Note: All parameters but bladder filling at the time of DWT measurement, age, and IPSS differed significantly between the two groups.

Table 2 – Definitions of the test indicators used in this study

Test indicator Definition

Positive predictive value (PPV) Proportion of diseased among subjects with a positive test result

Negative predictive value (NPV) Proportion of healthy among subjects with a negative test result

Sensitivity Proportion of a positive test result among diseased subjects

Specificity Proportion of a negative test result among healthy subjects

Accuracy Proportion of correctly identified subjects

Likelihood ratio of a positive test result (LR+) Ratio of a positive test result among diseased subjects to the same

result in the healthy:

sensitivity/(1-specificity)

Likelihood ratio of a negative test result (LR�) Ratio of a negative test result among diseased subjects to the same

result in the healthy:

(1-sensitivity)/specificity
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index tests varied between 52–69%. Qmax � 15 ml/s
at free uroflowmetry showed the highest negative
predictive value, which was 97%. Qmax with a cutoff
value of 15 ml/s had the highest sensitivity (99%),
and DWT measurements had the highest specificity
(95%). The likelihood ratio of BOO was the best with
DWT � 2 mm, and the likelihood ratio of non-
obstruction was the best with Qmax � 15 ml/s. There
was an 89% agreement between the results of
pressure–flow studies and DWT, whereas the agree-
ment between pressure–flow studies and all other
index tests was maximally 70%.

ROC analyses of all tests are shown in Fig. 3. The
AUC of ROC demonstrated that the measurement of
DWT was the best test to detect BOO, with an AUC of
0.93 (95% confidence interval [95%CI], 0.88–0.98). In
contrast, measurements of Qmax (AUC: 0.84; 95%CI,
0.78–0.91), Qave (AUC: 0.82; 95%CI, 0.75–0.89), post-
void residual urine (AUC: 0.64; 95%CI, 0.55–0.74), and
prostate volume (AUC: 0.62; 95%CI, 0.52–0.71) were
less accurate to detect BOO.
4. Discussion

This study showed that the diagnostic accuracy of
BOO assessment is better with DWT measurements
than with measurements of Qmax, Qave, postvoid
residual urine, or prostate volume. BOO can be
detected with DWT measurements almost as accu-
rately as with pressure–flow studies.

The characteristics of the patients of this study
were very similar to those in previously published
studies [3]. Patients of our study therefore appear to
be representative of patients who visit their doctors
because of BPH. In patients with BPH, no strict
relationship between LUTS, BPE, and BOO has been
found so far. A recently published article, which
reviewed the morphologic and functional changes
of the bladder wall in response to BOO, describes
comprehensively how mechanical stretch induces
gene expression and protein synthesis in the
epithelium and smooth muscle cells, and explains
how BOO could cause LUTS [20]. It is the policy of the
Hannover University Hospital to investigate all men
with BPH according to a workup protocol prior to
therapy to clarify the relationship between LUTS,
BPE, and BOO. Uroflowmetry, and measurements of
postvoid residual urine and prostate volume as well
pressure–flow studies are performed in all patients
accordingly. For this study, only DWT measure-
ments were added to the investigational protocol. To
avoid evaluation bias, we measured DWT at the
beginning of the patient evaluation and performed
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Fig. 3 – Receiver operating characteristic curves of

investigated noninvasive or minimally invasive tests

commonly used to predict bladder outlet obstruction.
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pressure–flow studies, the reference standard of
BOO evaluation, as the last test, without knowing
the results of the previous tests. The time between
the index tests and the pressure–flow study
appeared to be too short to develop BOO in the
meantime.

The reference standard (pressure–flow studies) is
considered to be the best available test for the
assessment of BOO [14]. Several classification
systems were established with the use of varying
amounts of information of the pressure–flow plot.
The CHESS classification uses foot point and
curvature of the passive urethral resistance relation
because both parameters have been shown to be
independent predictors of BOO [17,21,22]. In contrast
to CHESS, the ICS classification uses only one point
(Pdetqmax) and the Schäfer classification only two
points of the pressure–flow plot (Pdetminvoid and
Pdetqmax) [21]. If a classification system uses only a
few classes, small changes in urethral resistance
may not be detected. Therefore, CHESS appears to be
the most precise method to assess BOO. CHESS is an
established BOO assessment algorithm that was
recommended by the ICS [22].

All tests that aim to measure BOO as well (index
tests) have to be compared with the reference
standard. The index test that has the highest
amount of agreement with the reference test
preferably should be used to evaluate BOO non-
invasively. Of all investigated index tests of our
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study, ultrasound measurement of DWT showed the
highest accuracy to detect BOO. The results of the
current investigation are in line with those of
previous studies in which DWT was investigated
retrospectively and was not blinded to the results of
pressure–flow studies. Our study, however, investi-
gated the diagnostic accuracy of DWT, Qmax, Qave,
postvoid residual urine, and prostate volume pro-
spectively in one group of patients with clinical BPH.
A previous study in which 70 men with BPH were
evaluated with the same technique and cutoff
values found a positive predictive value of DWT
measurements of 95.5% [11]. A recently published
study of 102 men with clinical BPH found a positive
predictive value of DWT measurements of 89% using
a cutoff value of �2.5 mm and 100% using a cutoff
value of �2.9 mm [12]. Both studies demonstrated
that the diagnostic accuracy of BOO detection is
higher with DWT measurements than with free
uroflowmetry, postvoid residual urine, or prostate
volume. A third study in which bladder wall
thickness (instead of DWT) at a bladder filling
volume of 150 ml was measured in 174 men with
LUTS found a positive predictive value of 88% [10].
Again, sonographic measurement of bladder wall
thickness detected BOO more accurately than Qmax

of free uroflowmetry. However, parameters other
than bladder wall thickness and Qmax were not
evaluated in this study. The diagnostic accuracy of
DWT or bladder wall thickness measurements is
remarkable in all studies. Despite differences in
study design and BOO evaluation algorithms, the
AUC of ROC analysis varied between 0.88 and 0.93.
The results came close to the reference standard,
indicating that sonographic measurements of DWT
or bladder wall thickness were accurate enough to
detect BOO in clinical routine.

All other tests used in clinical routine to diagnose
BOO minimally invasively or noninvasively were less
accurate to detect BOO. It has been repeatedly
demonstrated that these tests are poor predictors
of BOO [23]. The results of the current study confirm
these findings. Abnormal measurements of free
uroflowmetry or postvoid residual urine can detect
only voiding dysfunction without indicating BOO
specifically. Postvoid residual urine or reduced values
of Qmax or Qave can be caused by BOO, detrusor
underactivity, or a combination of both. Changing the
cutoff value of Qmax from 15 to 10 ml/s helps to
identify more men with BOO. However, the detection
rate of BOO increased from 58% to only 69%, which is
clearly lower than with DWT measurements.

Ultrasound measurement of DWT is a new
method to diagnose BOO. This technique is based
on the results of studies with experimental animals
in which the detrusor thickened and bladder weight
increased after induction of BOO [8]. Bladder wall
hypertrophy can be visualized and measured with
an ultrasound device in animals and humans [10,11].
For precise measurements of DWT, it is necessary to
use high-frequency ultrasound arrays (7.5 MHz or
higher) and ultrasound devices with an enlargement
function of the ultrasound picture [15]. Even small
differences of DWT can be evaluated, and patients
can be classified correctly with this technical
support. A study with human cadaverous bladders
revealed no significant differences between the
anterior, posterior, or lateral bladder walls; trigone;
or bladder dome [9]. Therefore, evaluation of DWT is
possible at any part of the bladder; however,
resolution of the ultrasound picture with a supra-
pubically positioned 7.5-MHz ultrasound array is
usually only sufficient at the anterior bladder wall.
Increase of DWT correlates very well with BOO and
the grade of BOO [9–12]. After BOO relief, bladder
hypertrophy is reversible within 4–12 wk [24]. All
studies indicate that bladder wall thickening is
associated with BOO. Although the performance of
sonographic DWT measurements is operator depen-
dent, it has been shown that these measurements
are accurate, reliable, quick, and simple. Although
not investigated in our study, intraobserver varia-
bility is �5.1% and interobserver variability between
4–12.3% [10,12]. Measurements of the bladder or
detrusor wall are usually done in less than 2 min and
can be performed by either urologists or radiologists.

A standardized technique of DWT measurement is
essential to judge BOO. The technique used in our
study is noninvasive and, therefore, without mor-
bidity. It was demonstrated earlier that DWT depends
only on gender, bladder filling, and BOO grade [11,15].
DWT decreases continuously with increasing bladder
filling up to only 250 ml, but thereafter remains stable
until maximum bladder capacity. DWT was mea-
sured in our study when the participant reported
having a full bladder. Determination of bladder
volume showed that all men had a bladder filling
of �250 ml at the time of DWT measurement. A
bladder filling less than the required volume could
appear in patients with detrusor overactivity. In these
patients, a DWT cutoff value of �2 mm cannot be
used to diagnose BOO. Therefore, bladder volume
should be determined before DWT measurement.
Furthermore, DWT measurements can only diagnose
BOO, but are not able to detect other abnormalities
during bladder filling or voiding. It remains unknown
in men with BPH if DWT is also influenced by detrusor
overactivity, incontinence, low-compliance, dys-
functional voiding, or detrusor underactivity. Urody-
namic studies are therefore still indicated to clarify
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LUTS in BPH patients without increased DWT or
those in whom bladder filling of �250 ml cannot be
achieved.
5. Conclusions

This study showed that sonographic measurements
of DWT are an accurate alternative for pressure–
flow measurements to assess the presence of BOO.
DWT measurements show a higher diagnostic
power than measurements of Qmax, Qave, postvoid
residual urine, or prostate volume. DWT measure-
ments appear to be suitable for routine use in
patients with clinical BPH and suspicion of BOO. The
results of this study could help to assess BOO
noninvasively in all men and could be useful to
evaluate the value of BOO at assessment and during
treatment of BPH patients in the future.

Conflicts of interest

The authors have no conflicts of interest to disclose.
References

[1] Berry SJ, Coffey DS, Walsh PC, et al. The development of

human benign prostatic hyperplasia with age. J Urol

1984;132:474–9.

[2] Chute CG, Panser LA, Girman CJ, et al. The prevalence of

prostatism: a population-based survey of urinary symp-

toms. J Urol 1993;159:85–9.

[3] Hutchison A, Farmer R, Chapple C, et al. Characteristics of

patients presenting with LUTS/BPH in six European coun-

tries. Eur Urol 2006;50:555–62.

[4] Reynard JM, Yang Q, Donovan JL, et al. The ICS-‘‘BPH’’

Study: uroflowmetry, lower urinary tract symptoms and

bladder outlet obstruction. Br J Urol 1998;82:619–23.

[5] Botker-Rasmussen I, Bagi P, Balslev Jorgensen J. Is bladder

outlet obstruction normal in elderly men without lower

urinarytractsymptoms?NeurourolUrodyn1999;18:545–52.

[6] Rosier PF, de la Rosette JJ. Is there a correlation between

prostate size and bladder outlet obstruction? World J Urol

1995;13:9–13.

[7] Yalla SV, Sullivan MP, Lecamwasam HS, et al. Correlation

of American Urological Association symptom index with

obstructive and nonobstructive prostatism. J Urol 1995;

153:674–9.

[8] Levin RM, Haugaard N, O’Connor L, et al. Obstructive

response of human bladder to BPH vs. rabbit bladder

response to partial outlet obstruction: a direct compar-

ison. Neurourol Urodyn 2000;19:609–29.
[9] Kojima M, Inui E, Ochiai A, et al. Ultrasonic estimation of

bladder weight as a measure of bladder hypertrophy in

men with infravesical obstruction: a preliminary report.

Urology 1996;47:942–7.

[10] Manieri C, Carter SS, Romano G, et al. The diagnosis of

bladder outlet obstruction in men by ultrasound mea-

surement of bladder wall thickness. J Urol 1998;159:761–5.
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[16] Schäfer W, Abrams P, Liao L, et al. Good urodynamic prac-

tices: uroflowmetry, filling cystometry, and pressure–

flow studies. Neurourol Urodyn 2002;21:261–74.

[17] Höfner K, Kramer AE, Tan HK, et al. CHESS classification

of bladder-outflow obstruction. A consequence in the

discussion of current concepts. World J Urol 1995;13:59–

64.

[18] Koyanagi T, Artibani W, Correa R, et al. Initial diagnostic

evaluation of men with lower urinary tract symptoms. In:

Denis L, Griffiths K, Khoury S, et al., editors. 4th consulta-

tion on benign prostatic hyperplasia. Plymouth: Plym-

bridge Distributors Ltd; 1998. p. 179–264.

[19] Abrams P. Objective evaluation of bladder outlet obstruc-

tion. Br J Urol 1995;76:11–5.

[20] Mirone V, Imbimbo C, Longo N, Fusco F. The detrusor

muscle: an innocent victim of bladder outlet obstruction.

Eur Urol 2007;51:57–66.
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It is well known that benign prostatic hyperpla-
sia (BPH) can lead to benign prostatic enlargement
(BPE), bladder outlet obstruction (BOO), or lower
urinary tract symptoms (LUTS). Because there is no
clear association among BPE, BOO, and LUTS [1], it
is obligatory to assess each parameter individually
for the following reasons.

If we direct indications for treatment solely on
symptoms and the subjective decline of quality of
life without assessing BOO, we will treat patients
symptomatically (a-blockers) and after treatment
failure invasively (transurethral resection of the
prostate). In that case, treatment of a symptomatic
patient with BOO with a-blockers would make him
asymptomatic but leave him obstructed with the
consequence of ‘‘silent obstruction.’’ BOO, then,
might lead to a damage of the lower and upper
urinary tract. Patients with (unrecognised) BOO in
the absence of LUTS who should also get treatment
because damage of the upper urinary tract is
caused by BOO and not by LUTS would be
neglected. Finally, patients with LUTS but without
BOO should not receive invasive (operative) treat-
ment to cure symptoms but conservative treat-
ment such as lifestyle modification, a-blockers, etc.

For these reasons, assessment of BOO and LUTS
must be an essential part in the diagnosis of patients
with BPH. Precise evaluation of BOO is only possible
with pressure–flow studies; in the clinical routine,
free uroflowmetry, postvoid residual urine, and

prostate volume are used to estimate BOO in men
with BPH. Determination of detrusor wall thickness
(DWT) as a result of the increased infravesical
resistance with ultrasound has been shown to be a
valuable tool to accurately detect BOO [3]. Oelke et al
provide for the first time prospective data on the
diagnostic accuracy of DWT measurements [2]. By
demonstrating that DWT measurements have a
higher accuracy than free uroflowmetry, postvoid
residual volume, and prostate volume in diagnosing
BOO, they make a very valuable contribution to the
diagnostic armamentarium of the practising urol-
ogist. It might be controversial whether DWT
measurements are ‘‘quick and simple’’ because
only minimal changes in detrusor wall measure-
ment determine the presence or absence of BOO.
Also, technical aspects seem to play a major role
because the enlargement of the ultrasound image is
one of the prerequisites but is not possible with
many ultrasound instruments. Future studies will
show whether DWT measurements will be realised
in everyday practice; Oelke and coworkers have
provided the basis to do so.
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