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Can feeling of incomplete bladder emptying
reflect significant postvoid residual urine? Is it
reliable as a symptom solely?
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Purpose: The main objective of this study was to reveal the relationship between lower urinary tract symptoms (LUTS) and post-
void residual (PVR) urine volume.

Materials and Methods: Between October 2014 and February 2015, older than 40 years patients were included in this study.
Volunteers filled out a questionnaire consisted of demographic characteristics, comorbidities, medications, history of surgery and
LUTS. Volunteers were undergone PVR measurement with transabdominal ultrasonography. The relationship between symptoms,
demographic characteristics and PVR were analyzed.

Results: A total of 939 patients (756 men and 183 women) were enrolled in this study. There was a positive correlation between
the sensation of incomplete bladder emptying and PVR volume in all age groups of women (p=0.0001). However such a relation-
ship was found only over the age of 60 in the subgroup analysis of men (p=0.001). PVR volume increased in men by age (0.65 mL
per year of age, p=0.011). In men, voiding symptoms and urgency were associated with a high PVR volume. In women, storage and
voiding symptoms (except slow stream and terminal dribble) did not correlate with PVR volume.

Conclusions: Our study showed that all men over the age of 60 years and all women with the complaint of feeling of incomplete
emptying should undergone PVR measurement. Women with the complaint of poor stream and men mainly with voiding symp-
toms are other candidates in whom PVR measurement would be considered as an important tool in the clinical management and
follow-up.
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INTRODUCTION [1]. Elevation of PVR volume indicates a problem with
emptying the bladder but does not show why [2]. The

Postvoid residual (PVR) urine volume is defined as the sensation of incomplete bladder emptying is a subjective
volume of urine left in the bladder at the end of micturition information for the urologist to evaluate the patients with
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lower urinary tract symptoms (LUTS). Measurement of
PVR is screening test for evaluating voiding dysfunction.
This test helps the clinician to identify patients who need
further studies to detect optimal treatment modality.
Therefore, PVR measurement provides subjective hints and
widely used in the daily practice of urologists.

The amount of PVR is very important for quality of
life because PVR decreases functional bladder capacity
and causes LUTS. Also, it is a risk factor for urinary tract
infection [3] In a study by Truzzi et al. [4] it was concluded
that asymptomatic men with an 180 mL or greater PVR
are at high risk for bacteriuria. These patients need close
follow-up for medical or surgical therapy. Interestingly,
PVR does not seem as a forceful factor for acute urinary
retention (AUR) [5] Only there is a risk for AUR if PVR
is increasing rapidly [6] The condition of urinary retention
is often associated with LUTS, urinary infections, and
bladder stones. Elevated intravesical pressures may lead to
hydronephrosis and renal failure [7]

There are two methods of measuring PVR; catheterization
and bladder ultrasound. Both of methods have advantages
and disadvantages. Sterile catheterization can provide urine
sample with a more reliable volume but it is time-consuming
and it can cause discomfort, urethral injury, and urinary
tract infection. Bladder ultrasound is a noninvasive and
time-saving method and can be performed anywhere with a
portable device [8] However, ultrasound needs a trained staff
and the results may be operator-dependent and sometimes
not accurate as catheterization.

There is no actual numerical value or relative increase
in the volume of PVR that has been universally accepted
or adopted into current practice [5] Because of that, it is not
appropriate to group patients with or without high PVR
volume. There are different opinions about the PVR cut-off
point to detect the abnormal and there are various values
reported [9] Most urologists agree that 50—-100 mL should be
the ideal cut-off for abnormal PVR [8]

This study was planned to evaluate the correlation of
LUTS reported by the patients and PVR volumes detected
by ultrasound and the reliability of “feeling of incomplete
bladder emptying” symptom for determining the amount of
residual urine volume in the bladder after voiding.

MATERIALS AND METHODS

Between October 2014 and February 2015, 939 patients
evaluated in three different urology clinics, were included
in this study. All volunteers were >40 years of age. All
volunteers filled out a questionnaire which consisted of
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demographic characteristics, comorbidities, medications,
history of surgery and LUTS in Supplementary material.
All patients have undergone PVR measurement according to
the suggestion of International Consultation of Incontinence
with transabdominal ultrasonography. Measurements were
performed with signosRT (Signostic Ltd, Thebarton, South
Australia) bladder scan.

Then, the relationship between symptoms (including
the sensation of incomplete emptying), demographic
characteristics, and PVR was analyzed. SPSS ver. 170 (SPSS
Inc, Chicago, IL, USA) was used for statistical analysis. One
way ANOVA and Mann-Whitney U tests were used to
determine the significance of the relationship between the
symptoms, demographics and PVR and a linear regression
model was used to calculate the effect of age on the PVR
volume. The Pamukkale University Local Ethics Committee
approved the study (approval number: 2015-004) and all
patients gave written informed consent. The p-value<0.05
was considered statistically significant.

RESULTS

A total of 939 patients were enrolled in this study (756
men with a mean age 630 years and 183 women with a
mean age of 601). Patients’ demographic characteristics and
the prevalence of LUTS were shown in Table 1. Daytime
frequency was detected as 6.6+3.3 for men and 79+49 for
women. Nocturia frequency was detected 30+19 for men and
19421 for women (p<0.001).

The mean PVR volumes in men and women were
639 mL and 21.6 mL, respectively. When classified into
age groups, in men mean PVR volume was 56.0 mL in
participants aged <60 years and 689 mL over 60 years of
age (p=0.001). In women, PVR volumes were 214 mL and
21.6 mlL, in participants aged <60 years and >60 years,
respectively. The relationship between PVR volume and
LUTS including the sensation of “incomplete emptying”
were shown in Table 2 and Fig. 1. There was a positive
correlation between the sensation of incomplete bladder
emptying and PVR volume in all age groups of women
(p=0.0001). However, such a relationship was found only
over the age of 60 in the subgroup analysis of men. In men
<60 years of age, mean PVR volumes were 594 mL and
503 mL in participants with and without the sensation of
incomplete emptying, respectively. In men over 60 years of
age, however mean PVR volumes were 795 mL and 564 mL
in participants with and without the sensation of incomplete
emptying, respectively (p=0.001). PVR volume increased in
men by age (065 mL per year of age, p=0.011). There was not
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Table 1. Patient demographics and the prevalence of LUTS
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Male (n=756) Female (n=183) All (n=939)
Comorbidities
Diabetes 104 (13.8) 20(10.9)
Hypertension 122 (16.1) 20(10.9)
Heart disease 54(7.1) 4(2.2)
Chronic obstructive pulmonary disease 20 (2.6) 10 (5.5)
Other 64 (8.5) 36(19.7)
Medications
Alpha-blockers 96 (12.7) 0(0)
5a-reductase inhibitors 15 (2.0) 0(0)
Anticholinergics 5(0.7) 14(7.7)
Antihypertensives 120 (15.9) 22(12.0)
Antidiabetics 105 (13.9) 23(12.6)
Others 107 (14.2) 53(29.0)
Age (y) 63.0 60.1
LUTS
Storage symptoms
Frequency 459 (60.7) 121 (66.1) 580 (61.8)
Nocturia 594 (78.6) 135(73.8) 729 (77.6)
Urgency 381 (50.4) 86 (47.0) 467 (49.7)
Voiding symptoms
Slow stream 425 (56.2) 57 (31.1) 482 (51.3)
Splitting or spraying 334 (44.2) 30(16.4) 364 (38.8)
Intermittent stream 427 (56.5) 67 (36.6) 494 (52.6)
Hesitancy 378(50.0) 48(26.2) 426 (45.4)
Straining 272 (36.0) 26 (14.2) 298 (31.7)
Terminal dribble 447 (59.1) 86 (47.0) 533(56.8)
Postvoiding symptoms
Incomplete emptying 413 (54.6) 72(39.3) 485 (51.7)
Postmicturition dribble 391(51.7) 45 (24.6) 436 (46.4)
Values are presented as number (%) or mean only.
LUTS, lower urinary tract symptoms.
Table 2. Mean postvoid residual volumes (mL) according to the presence of lower urinary tract symptoms in both genders
Male (n=756) Female (n=183)
- + p-value - + p-value
Storage symptoms
Frequency 62.2 65.1 0.674 227 21.0 0.786
Nocturia 62.6 64.3 0.7 18.3 225 0.47
Urgency 55.6 72.0 0.007° 223 21.0 0.802
Voiding symptoms
Slow stream 56.5 69.6 0.03° 19.1 27.0 0.03°
Splitting or spraying 58.7 69.6 0.059 213 226 0.38
Intermittent stream 50.6 73.8 0.0001° 20.5 233 0.132
Hesitancy 55.7 71.8 0.002° 20.1 25.7 0.362
Straining 53.6 81.7 0.0001° 21.0 25.0 0.556
Terminal dribble 60.5 66.4 0.194 18.4 25.1 0.001°
Postvoiding symptoms
Postmicturition dribble 62.1 65.3 0.686 20.6 24.4 0.401
Incomplete emptying 54.4 71.2 0.001° 16.5 29.3 0.0001°

*Statistically significant (p<0.05).
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Storage, voiding and postvoiding LUTS

Fig. 1. Postvoid residual (PVR) urine volumes (mL) according to the
presence of lower urinary tract symptoms (LUTS). *p<0.05.

such a relationship in women. In men, the presence of the
majority of the voiding symptoms and urgency correlated
with a higher PVR volume. In women, none of the storage
symptoms was found to be associated with PVR volume and
among voiding symptoms slow stream and terminal dribble
were the only symptoms that correlated with a high PVR
volume.

Further analysis with different PVR cut-offs (50 mL
and 100 mL) were carried out if the presence of any LUTS
can be used to predict a high residual urine. Urgency,
intermittency, hesitancy and straining were the symptoms
that were related to a high residual urine in both 50 mL
and 100 mL cut-offs. Additionally, nocturia was related to a
high PVR when 100 mL was used as the cut-off point.

No correlation was detected between amount of PVR
and patients’ comorbidities and medications which were
grouped as alpha-blockers, 5-alpha-reductase inhibitors,
anticholinergics, antihypertensives, antidiabetics, and
“others.”

DISCUSSION

Evaluating the LUTS with questions is widely used in
urological practice and the symptoms and complaints that
the patients reported are very important for the treatment
plan. We tried to determine if any of these complaints could
guide us for the presence or a relatively higher amount of
PVR, which needs measurement and further evaluation. We
also aimed to find the reliability of the feeling of incomplete
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emptying by comparing the patient related outcome with
the measured PVR volume. In this study, we have found
that PVR volume correlated well with the sensation of
incomplete bladder emptying in all age groups of women
however in men such a relationship was found only over the
age of 60, which was not demonstrated previously.

There are numerous studies about all the aspects
of storage and voiding LUTS in both men and women
however there is lack of data about the correlation between
these and objectively measured PVR volume which is
widely used in current daily practice. Cayetano-Alcaraz et
al. [10] analyzed the association between the sensation of
incomplete emptying and high PVR volume. In this study
no statistically significant association was found between
the sensation of incomplete emptying and high PVR in
the overall study group including both genders. However a
significant association was demonstrated between high PVR
volume and the presence of micturition effort. In our study,
we only showed such a relation in men.

We also quantitatively determined for the first time that
PVR volume increased in men by age (065 mL per year). In
men, the presence of the majority of the voiding symptoms
and urgency correlated with a higher PVR volume. In
women, none of the storage symptoms was found to be
associated with PVR volume and among voiding symptoms
slow stream and terminal dribble were the only symptoms
that correlated with a high PVR volume. These might be
due a higher number of male participants included in our
study and relatively low incidence of voiding symptoms in
women.

We previously found the prevalence of “feeling of
incomplete bladder emptying” 21.4% in men and 155% in
women in a population based study [11]. In other studies,
Dietz and Haylen [12] and Jeffery et al. [13] reported the
incidence of “feeling of incomplete bladder emptying” as
35% and 29.3% respectively. In this study incomplete bladder
emptying was reported by 39% of the participants which
was relatively higher than the studies mentioned above. We
think that this difference was mainly due to the difference
in the study groups. In the current study the study group
was composed of the patients who admitted to urology
outpatient clinics so that LUTS including incomplete
bladder emptying might be expected in higher rates.

In this study, we have demonstrated an association
between high PVR volume and the symptoms of slow
stream, terminal dribble and incomplete emptying in all age
groups of women. There was not any relationship between
high PVR volume and the remaining LUTS. Jeffery et al. [13]
had demonstrated an association between high PVR volume
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and the symptoms of straining and poor stream. However
they did not demonstrate any correlation between PVR
volume and other symptoms including incomplete emptying.
In the study of Dietz and Haylen [12] which included 414
women the correlation between PVR and poor stream and
voiding parameters was demonstrated. Our results are
consistent with these studies and therefore measuring PVR
volume in all women with the complaint of poor stream can
be recommended.

Postmicturition dribble symptom frequently reflects
voiding dysfunction due to benign prostate hyperplasia
in men. However, it was not widely evaluated for women.
Jeffery et al. [13] reported that this symptom was not
correlated with elevated PVR volume in women. In our
study postmicturition dribble was not associated with
elevated PVR volume in men and women.

Groutz et al. [14] reported that the most common
symptom among patients with voiding difficulty was the
feeling of incomplete emptying. In our study, it was the
third most common symptom of voiding and postvoiding
symptoms; 4th common voiding and postvoiding symptom in
men and the 2nd common voiding and postvoiding symptom
in women. In the study of Groutz et al. [14] mean PVR
volume (34 mL) of the groups with voiding symptoms was
significantly higher than the mean PVR volume (18 mL)
of the groups without any voiding symptom. In a study by
Lowenstein et al. [15] the mean PVR of women who were
bothered with feeling of incomplete emptying was 16 mL
higher than those of women who were not bothered and
this difference was statistically significant. In our study
mean PVR volumes of groups with or without feeling of
incomplete emptying was significantly different (16 mL
vs. 29 mL). Based on these studies and our findings we can
suggest that all women bothered from feeling of incomplete
emptying should be undertaken PVR measurement.

In a study that included 668 urodynamic studies it
was reported that the symptoms of urgency, urgency
incontinence, frequency, nocturia, slow stream, incomplete
emptying was not correlated with elevated PVR volume
[16]. Chung et al. [17] reported that the patients with wet
overactive bladder (OAB) had 20 mL higher PVR than dry
OAB patients and the analysis was performed with the both
genders included. This data may be considered as a hint
for the relation between increased PVR volume and the
severity of urgency. In our study, we demonstrated such a
relation only in men.

In the literature, there is not enough data to compare
our findings in men because the majority of the studies
about voiding dysfunction and storage symptoms had been
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designed to include women. Therefore, we can speculate that
our findings about “feeling of incomplete bladder emptying”
and “PVR increasing with aging” for men would be useful
for urologists.

CONCLUSIONS

Our study showed that feeling of incomplete bladder
emptying and certain LUTS are related to PVR urine.
Although widely used as a noninvasive tool in the
assessment of the patients with LUTS in daily practice,
PVR measurement becomes more important in all men over
the age of 60 years. We can also conclude that all women
with the complaint of feeling of incomplete emptying should
undergone PVR measurement. Women with the complaint
of poor stream and men mainly with voiding symptoms
are other candidates in whom PVR measurement would be
considered as an important tool in the clinical management
and follow-up.
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