
ABSTRACT

Objective: examine detrusor contraction duration (DCD)
in relation with obstruction grade and strength of detru-
sor contractility; analyze individual correlations of this
parameter with urodynamic, physiological and symptoms
variables in patients with benign prostatic enlargement
(BPE). 
Sample and methodology: 102 patients with proved
BPE, underwent complete urodynamic measurements
(UDM), namely uroflowmetry, cystometry and pres-
sure/flow studies. Postvoid residual urine (PVR) was
measured and the International Prostate Symptom Score
(I-PSS) was fulfilled by each patient. Methodology of
measurement and definitions of UDM are based on defi-
nitions and terminology defined by the International
Continence Society. 
Results:  After grouping the patients (average age 64,7+-
8,5) related to obstruction grades according to the
Schafer nomogram, ANOVA has shown a group exten-
sion of the detrusor contraction duration related to high-
er levels of obstruction (LinPURR 0-VI; p<0,01), which
is also followed by stronger detrusor contractility
(Pdetmax; p<0,001). Dichotomizing of the patients with
DCD cut off point 90 sec. has shown that 67% patients
with underactive detrusor  have DCD>90 sec, while
extension of DCD and increase of the obstruction level
are directly related to preserved detrusor contractility
only in 20,5% cases. There is neither statistically signifi-
cant difference of DCD in the patients that are not in
obstruction allocated in two groups depending on detru-
sor contraction strength, (t=1.2, p>0.05); nor in the
patients who are in obstruction range, divided on the
same way (t=0.568, p>0.05). There is also no difference
of the same patients groups regarding PVR (t=1.38 and
t=1.17, p>0.05). Individual correlation of DCD with I-
PSS has not been shown (r=0.16, p>0.05), although there
is a statistically significant  correlation with its obstruc-
tive subset (r=0.20, p<0.05), as well as, with LinPUR and
URA nomograms (r=0.33, r=0.29; respectively, p<0.005)
and with Pdetmax (r=0.26, p<0.01), PdetQmax (r=0.24,
p<0.05), Qmax and Qaver (r=0.31, p<0.005). DCD does
not have individual correlations with patients’ age,
prostate volume and with cystometric capacity.  
Conclusion: DCD is rather independent urodynamical
variable, which does not correlate with I-PSS. Generally,

DCD is prolonged during obstruction, while extension of
DCD only partially depends on detrusor contraction
strength. Practically, individual correlations of DCD with
the urodynamic factors, which characterize obstructions,
are modest. 
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INTRODUCTION

Detrusor contraction duration (DCD) has become a focus
of interest for urodynamic investigations of bladder out-
put obstruction after Kaplan found correlation between
DCD and I-PSS. As the parameter in a function of
obstruction, which can be predicted also by I-PS Score, is
based on a simple concept that a time, needed for a fluid
to leave a reservoir, depends on external resistance.
While this concept is correct for the reservoir with a con-
stant volume and constant pressure, this ideal situation
can not be applied to a bladder in obstruction. Resistance
of a bladder outlet varies a lot during initiation and ter-
mination of micturition due to neuro-muscular mecha-
nism, which influences the bladder output during differ-
ent phases of urinating, so detrusor contraction duration
can be dependent on strength, better to say on detrusor
contractility, bladder capacity including additional
increase of urethral resistance(2).  Due to these additional
factors that can influence DCD, a role of this urodynam-
ic factor in obstruction characterization has been exam-
ined. Inter-correlations between UDM factors and the
correlation of DCD with I-PSS have been determined. 

SAMPLE AND METHODOLOGY

102 patients with proved benign prostate enlargement
(BPE) underwent complete urodynamic measurement
(UDM). Inclusive criteria were no sign of urinary infec-
tion, no bladder stones, no haemathuria and normal val-
ues of PSA, as well as preserved kidney function. Dantec
5500 apparatus was used for uroflowmetry, cystometry
and pressure/flow studies. Residual urine was determined
by ultrasound and International Prostatic Symptom ques-
tionnaire was fulfilled per each patient (3). Methodology
and nomenclature of UDM, if not marked different, are
founded on the basic definitions of the International
Continence Society (4).
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RESULTS

Out of 102 patients, 24 (23,5%) were not in obstruction
at all, 28 (27,5%) were in mild (or equivocal) obstruc-
tion, while the rest of the patients (49%) were in a clear
or advanced obstruction, based by the Schafer (linPURR)
nomogram (5). Analysis of variance has determined that
detrusor contraction duration is prolonged for increased
levels of obstruction, what is proportionally followed by
strength of detrusor contraction. (Table1). 

Distribution of patients relating to duration and strength
of detrusor contraction (according to Schafer nomogram)
has show that the patients with weak or very weak (GDC
0/1) and normal or strong (GDC 2/3) detrusor are rather
uniformly distributed in the zone out of obstruction
(linPURR 0/I) or in the zone of equivocal obstruction
(linPUR II); even predomination of patients with under-
active detrusor is noted. However, number of patients
with GDC 0/1 is decreasing in the levels of clear and
advanced obstruction (linPUR>III), so there are only
patients with normal and strong detusor in the levels
linLPURR V and VI (Table 2).

Related to DCD, which cut of point value is 90 seconds
(6), it has been noted that detrusor contraction duration is
rather uniformly distributed in the zones out of obstruc-
tion (linPURR 0-II); while only for increased levels of

obstruction, extension of detrusor contraction is appear-
ing. Analysis of 61 patients with DCD>90s, related to
detrusor contraction strength, has shown that extension
of detrusor contraction is appearing in 24 patients with
weak detrusor (GDC 0/1), what presents 65% of the total
GDC 0/1 group. 37 patients with normal or strong detru-
sor (GDC 2/3) have DCD>90s, what is 57% out of the
total GDC 2/3 group. Patients are relatively uniformly
distributed in the levels out of obstruction (LPURR 0-II)
and in the level of obstruction LinPURR III (GDC 0/1 –
53.8% comparing with GDC 2/3 – 46.2%), being inde-
pendent on detrusor contraction strength. Increase of
obstruction level (LinPURR ?IV) influences that 21
patients (95.5%) with GDC 2/3 have DCD>90s, while
only one has this results in GDC 0/1 group. It means that
the extension of DCD directly depends on preserved
detrusor strength only for higher obstruction levels
(LinPURR IV-VI); this relation has been noticed with 21
patients (20.5%) from the analyzed BPE group (102
patients). 
When the patients are dichotomized in the regions in and
out of obstruction by combination of Schafer and URA
nomograms (7) , it has shown that there is no difference in
the DCD between the patients out of obstruction with
weak detrusor and patients from the same group, but with
normal or strong muscle (p>0.05). Also, if the patients
are in obstruction, there is no significant difference of
DCD relating to detrusor strength (p>0.05). There is no
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statistically significant difference between the patients in
obstruction and out of obstruction for the group GDC 0/1
(p>0.05). The only statistically significant difference
(p<0.005) is a difference of DCD for the patients out and
in obstruction with normal or strong muscle (Table 3.).
These results have shown that DCD extends proportion-
ally with the obstruction level, while it is less dependent
on detrusor contraction strength. Now, the question is if a
weak detrusor being in obstruction can effectively empty
a bladder in spite of prolonged contraction duration. To
examine this, a statistical analyze was performed.
Student Test has shown that there is no difference in of
residual urine volume between the patients with weak
muscle and those with normal one (p>0.05). The differ-
ence in residual urine volume was compared with the
same groups in obstruction and out of obstruction
regions; no significant difference has been found (t=1.38,
t=-1.17, p>0.05). No significant individual correlation
between DCD and postvoid residual urine was noted (r=-
0.009, p>0.05).

Considering aspects of lower urinary tract symptoms (I-
PSS), there are few and conflicting reports about
obtained correlation between IPS Score and DCD.
Because of this fact, correlation of lower urinary tract
symptoms (LUTS) with detrusor contraction duration
was examined. Analysis of  variance has shown no cor-
relation (p>0.05) between DCD and increase of I-PSS, so
for the group with I-PS Score 0-7 (mild symptoms), the
average DCD is 88.8+-26.9s; for the group of patients
with I-PSS 8-19 (moderate symptoms), DCD is 101.8+-
27.1s; while for the group with I-PSS of 20-35 scores,

DCD is 106.6+-32.6s. Individual correlation of DCD
with I-PSS has resulted with low Pearson correlation
coefficient (r=0.16, p>0.05). Also no significant correla-
tions of DCD with prostate volume, post void residual
urine, patients’ age and cystometric capacity have been
reached (results not showed at all), nor with volume of
voided urine (r=-0.001, p>0.05). 
Table 4. presents individual correlations of DCD with
other urodynamic parameters. Pearson and Spearman
correlation coefficient factor were used. There are statis-
tically significant correlations with urodynamic nomo-
grams (LinPURR, A/GNo, URA) with p<0.005
(Scattergram 1.). There are also correlations of DCD with
PdetQmax and with maximal detrusor pressure (p<0.01).
The best correlations of this parameter with non invasive
urodinamic parameters are correlations with Qmax and
Qaver (p<0.01), what theoretically responds to the fact
that increase of obstruction leads to decrease of flow; this
condition is followed by extension of detrusor contrac-
tion, independently on actual detrusor strength.
Nevertheless, there is no correlation between DCD and I-
PSS, a statistically significant correlation with its
obstructive subgroup has been shown (r=0.02, p<0.05).
However, practical meaning of this correlation in its
absolute sense is not significant, specifically, if correla-
tions are considered separately. 

To increase the test sensibility, better to say, prediction of
DCD extension, what would give better correlations with
certain levels of obstruction, a multivariate regression
analysis was used to define correlations between DCD
and detrusor pressure at the maximal flow (PdetQmax),
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detrusor contraction strength and cystometric capacity.
The obtained value of correlation is R=0.341 (p<0.001).
However, in practical sense this is considered as a mod-
est correlation (extension of detrusor contraction is pos-
sible to estimate in 33 % cases). 

DISCUSSION

Recently, Kaplan has introduced a novel urodynamic
parameter, called detrusor contraction duration, what
presents the time elapsed since beginning of detrusor
pressure increase during voluntarily voiding, until
decrease of detrusor pressure to the value of premicturi-
tion pressure, independently on duration of the observed
urinary flow (Figure 1.). The same author has found sta-
tistically significant correlation with I-PS Score consid-

ering 63 patients in obstruction (1). However, by now,
only few reports dealing with DCD have been published.

Ameda (2) has not obtained a correlation between DCD
and I-PS Score analyzing 58 patients. However, the same
investigator has found statistically significant correla-
tions of DCD with some urodynamic parameters (DCD
with PdetQmax, r=0.2, p<0.05). A multiple regression
was used to estimate extension of DCD with PdetQmax,
cystometric capacity and contractility strenght (R=0.58).
The same author has found difference of DCD between
patients out of obstruction with preserved contractility
and patients of the same group, but with impaired detru-
sor contractility; as well as with patients in obstruction

with normal contractility. Turner (8) has published a
good correlation between DCD and I-PSS analyzing
patients, not medically treated yet, what shows that this
parameter is important value for basic urodynamic exam-
ination of patients with BPE. 
This study has not shown statistically significant correla-
tion between DCD and I-PSS, although a correlation with
its obstructive subgroup has been found. There is also a
good correlation, in a practical sense, between DCD and
nomograms, which determine urodynamic obstruction.

Acceptable correlations between DCD and Pdetmax, as
well as, with PdetQmax and with non invasive urody-
namic parameters (Qmax, Qaver, Tvoid). Individual cor-
relations with cystometric capacity and volume of the
voided urine have not been shown. 
The presented results show that increase of urodynamic
obstruction is followed by extension of detrusor contrac-
tion duration. However, detrusor contraction strength is
not a factor to determine this extension, as a patient with
underactive detusor can be in obstruction with prolonged
DCD. This study has shown that detrusor contraction
strength influences obstruction grade and extension of
DCD only for 20.5% of the examined sample. Even 67%
patients of the total number patients with impaired detru-
sor contractility have DCD>90s. Extension of DCD
depends on detrusor strength only in increased obstruc-
tion grades (linPUR IV-VI), what seems to be logical and

in accordance with BOR (9) diagram. Opposite to
Ameda’s findings, there is no difference in DCD between
non-obstructive subgroups with weak and strong detru-
sor; the same result has been achieved for obstructive
subgroups.

Figure 1. Detrusor contraction duration (DCD);
DCD =109sec, flow time=93 sec, Qura-flow, Pves
–intravesical pressure, Pabd.-abdominal pressure, 
Pdet.- detrusor pressure, EMG – electromyogra-
phy – not followed

As DCD depends on bladder strength, better to say on
work necessary to prevail urethral resistance and effec-
tively empty the bladder, very important finding is a lack
of statistically significant difference of postvoid residual
urine (PVR) between groups distributed relating to mus-
cle contractility in obstructive and non obstructive
groups. Generally, if the bladder outlet is obstructed,
detrusor contractions can be normal at the beginning of
voiding, but can also be aborted prematurely leaving
larger part of total bladder capacity as residual urine. In
patients with symptoms, but without obstruction, a com-
plete empting of bladder can be achieved, even when
maximal detrusor contractility is decreased, but with

appropriate contraction duration (10). Underactive detru-
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sor in patients with LUTS does not seem to be a predic-
tive condition for urinary retention (11), what is exactly
resulted by this study. 
These data bring us to a conclusion that patients from the
selected sample extend detrusor contraction proportion-
ally with obstruction increase and that the contraction is
partially dependent on detrusor strength. The factor,
which determinates extension of detrusor contraction
duration, is the urethral resistance. As voiding is a
mechanical balance between detrusor strength and real-
ized flow (urethral resistance is prevailed), one function
determines the other (12), so decrease of flow causes
extension of time needed for complete bladder voiding
(Tvoid), while the time, before the stream is initiated
(time for opening of urethra- Pdetop), is a part of DCD,
which will be extended depending on level and type of
obstruction (mechanical or dynamical). Although good
correlation of DCD with I-PSS has not been shown in
this paper, further investigation of doxazosin effect to

decreasing urethral resistance and symptoms reduction
(data not published yet), has shown a great value of post
treatment success in patients with BPE who had
DCD>90s before the treatment. Drastic symptoms reduc-
tion and increase of quality of life have resulted by strong
decrease of DCD with a moderate reduction of obstruc-
tion levels.              

CONCLUSION

This study has not shown a correlation between DCD and
I-PSS, although there is a correlation of this parameter
with its obstructive subgroup. DCD is increasing during
obstruction, although underactive detrusor can achieve
the same extension, making possible an efficient empting
of the bladder. Individual correlations of DCD with fac-
tors, which characterize obstruction, have a modest level,
in an absolute sense.
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