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ABSTRACT 
Introduction: The Post Void Residual Urine volume (PVRU) is frequently significant in patients with 
bladder outflow obstruction; especially in patients with enlarged prostate and prostatism. The PVRU 
forms an important part of radiological investigation. Accurate measurement of the residual urine volume 
changes observed  serially over a period of time may indicate clinical progress. The purpose of this study 
was to evaluate the effect of  pre-void bladder volume on PVRU measurements. 

Methods: A prospective study was conducted to determine the accuracy of PVRU measurement in patient 
presenting with lower urinary tract symptoms (LUTS). 50 patients with LUTS were assessed 
ultrasonographically for pre void and post void bladder volumes during the study period  of March 2017 
till August 2017. PVRU measurements done in patients with bladder filling sensation at moderate to full 
capacity resulted in high estimations of PVRU which was quite significant in this study.  

Results: There was significant difference in the estimated PVRU between patients having high initial 
premicturitional volume (546±144 ml) than those with lower or moderate filling volume (261±58 ml) 
with mean of 173 ml and 35 ml respectively. The difference in estimated PVRU was highly significant 
with p value of < 0.0001.  

Conclusions: Measurement of pre void urinary bladder volume with an uncomfortably full bladder results 
in high post micturitional (PMRU) values even in most patients without lower urinary tract symptoms- 
which may be false-positive. We advise that initial or pre-void urine volume be measured when the patient 
has initial or moderate feeling of bladder fullness.   
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INTRODUCTION 
Lower Urinary Tract Symptoms (LUTS) refer to a 
group of clinical symptoms involving the bladder, 
urinary sphincter, urethra, and, in men, the prostate, 
affecting approximately 40% of older men.1 LUTS 
is a preferred and newer term for prostatism, and it 
is more common for the term to be applied to men.2 
However, obstructive disorders of the lower urinary 
tract may also be caused by other diseases, such as 
bladder neck contractures, urethral valves, or 
external sphincter dyssynergia and can affect 
women as well. However, for the majority of cases 
in the male population, the etiology is benign 
prostatic hyperplasia.3 Post void residual urine was 
recommended by the Fifth International 
Consultation for the diagnostic work-up of LUTS 
especially for patient follow up secondary to benign 
prostatic hyperplasia.4 The PVRU is defined as the 
volume of urine remaining in the bladder 
immediately after the completion of micturition.5 It 
can be measured by transurethral catheterisation, by 
r ad iograph ic s tud ies , o r by u l t r a sound  
examination.6 Increased PVRU is a common 
finding in patients presenting with LUTS in older 
age groups and ultrasound is the primary modality 
of investigations in such patients.  

Accurate assessment of this volume forms an 
important first line investigation, and contributes 
significantly towards diagnosing voiding 
dysfunction and in the diagnosis and management 
of these patients.7 There is significant correlation of 
PVRU with LUTS especially prostatic volume and 
such patients are more likely to develop acute 
urinary retention. The advantages of ultrasound in 
assessment of PVRU as compared to urethral 
catheterisation or urodynamic studies is that it is 
non invasive and is not linked to urethral trauma or 
increased incidence of urinary tract infection.8,9 
Transabdominal ultrasound can be a reliable 
method for estimation of PVRU.9-13 Urethral 

catheterisation of bladder may be more accurate but 
not always practicable.11  

Usually, the patients whose PVRU is to be 
measured are instructed to drink large amount of 
fluids before the examination. However, large 
amount of fluid intake may stress and temporarily 
decompensate the urinary bladder leading to 
unreliable PVRU measurements especially in 
patients with LUTS.7 Larger PVRU often indicates 
lower urinary tract dysfunction and may predispose 
to unsatisfactory treatment results if invasive 
bladder outlet obstruction is undertaken.14 The aim 
of this study was to find out the effect of  

premicturitional bladder volume on the accuracy 

of sonographic  assessment of PVRU in Nepalese 
patients with LUTS. 

METHODS  

The study was conducted at one of the Teaching 
Institutes of Kathmandu, Nepal from March to 
August 2017. Male patients above the age of 40 
years presenting with LUTS to the Department of 
Radiology for ultrasound evaluation were included 
in the study. The approval of the hospital ethic 
committee was obtained for this prospective study.  

Patients having Foley’s catheter in place either 
following urinary retention or neurological 
condition were excluded from the study. Patients 
with history of previous abdominal operations or 
urolithiasis were also excluded from the study. In 
this prospective study the null hypothesis is that 
initial or pre void urine volume in bladder has no 
effect on post-micturition residual urine as 
calculated by trans-abdominal ultrasound. The level 
of statistical significance was set at 0.05 with 80 
percent power. Statistical tables and resources at 
biomath info was used to analyse data after initial 
calculation and tabulation in Microsoft Office 
Excel. 
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A total of 50 patients were included in the study. 
The patients were divided into two groups assigned 
in an alternate manner. The first group included  25 
patients with pre void estimated urine volume of up 
to 250 ml or the patient had initial feeling of having 
fullness. The second group included another 25 
patients with pre void urine volume of more than 
250 ml or completely full bladder. After the bladder 
was filled up by the intake of a significant amount 
of water, the urinary bladder was scanned using 
Toshiba machine B mode 5 MHz probe transducer 
and the mean of three being taken as the final 
value. A thorough urinary tract ultrasound 
examination was carried out by a radiologist 
including the status of kidneys, ureter, bladder and 
prostate gland. The patients then emptied their 
bladder and the PVRU was noted. The pre void 
volume was recorded in full bladder. Patients were 
then instructed to pass urine and post void urine 
was recorded immediately. 

The values obtained were recorded on Excel sheet 
and further statistical analysis was done. Student’s 
t- test was used to compare the two groups and a p 
value of  <0.05 considered significant.  

RESULTS 
Mean pre void urine volume in the first group 
(Table 1) was 261.6 ml (range of 154-335 ml), 
while mean pre void urine volume in the second 
group (Table 1) was 546.04 ml (range 357-920 ml). 
Mean PVRU in the first group was 35.71ml ±19.55 

(range of 10 to 80 ml). Mean PVRU in the second 
group was 173.91±84.86 ml (range of 20.8 to 340 
ml). The mean age of group one is 54.5 and the 
group two is 53.8 years. 

Statistical analysis and two tailed unpaired t-test of 
the collected data yields a p-value of less than 
0.0001 hence the null hypothesis is rejected. By 
conventional criteria, this difference is considered 
to be extremely statistically significant with 
significant difference in PVRU depending upon 
pre-void urine amount in the urinary bladder at the 
time of initial ultrasound. 

The relation between initial and post void residual 
urine in the two groups is illustrated in Chart 1 
through line diagram. 

DISCUSSION  
Post void residual urine volume measurement is 
currently recommended for the initial evaluation 
and treatment follow-up of patients who present 
with lower urinary tract symptoms.4,7 The majority 
of patients who are subjected to PVRU estimation 
are advised to increase their fluid intake and to 
urinate when the bladder is full or when they 
experience moderate to severe urgency to          
void.12,14,15 Many urologists suggest that high post 
void values are an indication for surgery.16,17 Due to 
this reason accurate measurement of PVRU is vital 
for the diagnosis and managements of patients with 
LUTS, especially secondary to enlarged prostrate. 
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Number of 
patients in 

each Group 
= 25

Mean age  
Group 1

Mean Pre-
void 

Bladder 
Volume  
Group 1 
(in ml)

Mean Post 
Void 

Residual 
Urine 

Volume  
Group 1  
(in ml)

Mean Age 
Group 2

Mean Pre 
Void 

Bladder 
Volume 
Group 2 
(in ml)

Mean Post 
Void 

Residual 
Urine 

Volume  
Group 2 
(in ml)

Mean 54.52 261.65 35.71 53.84 546.04 173.91

Standard 
deviation

4.75 ±58.02 19.55 5.89 ±144.02 ±84.86

Table 1. Characteristics of patients: Group 1 (Mild filling) and Group 2 (Full bladder) at the time 
of pre micturition urinary volume.
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The patients with low post void residual urine 
volumes are managed conservatively and are 
unlikely to have sudden urinary retention.18,22 

Urethral catheterisation has been considered to be 
the gold standard for PVRU measurement10,11, but 
it may lead to urethral trauma and urinary tract 
infection. Urodynamic studies are more informative 
but do alter the result as they are present in bladder 
cavity. Although some studies suggest poor 
correlation between the bladder volumes predicted 
by ultrasonography and those obtained by urethral 
catheterisation, ultrasonography is a reliable, 
inexpensive, noninvasive and simple method.9-13 

In clinical practice patients waiting for PVRU 
measurement by ultrasound are asked to drink large 
amounts of fluids to distend their bladder before 
ultrasound. Many a times, these patients have to 
wait longer in a busy Radiology Department 
awaiting their turn, resulting on overfilling of their 

bladders. Consequently they are unable to empty 
their bladders fully after first assessment, resulting 
in observation of a large PVRU.18 Ozden et al. have 
reported significant amount of residual urine 
volume even in young healthy subjects who had 
large urine volume at initial examination. High pre 
void urine volumes in these subjects cause high 
false positive PVRU values as has been observed in 
our study.19  

In a study by Alivizatos et al., the authors looked 
into the consistency of PVRU measurements after 
filling the bladder to maximum capacity, with high 
fluid load and the patients emptied their bladders at 
the first desire to void. The study showed that the 
mean PVRU value was 195 ml, when the patients 
voided after a full bladder, compared to a mean 
PVRU value of only 41 ml when they voided later 
than the first desire to void. These figures and 
recommendations are quite similar to our 
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Series 1 (in blue): Pre Void Bladder Urinary Volume in Group 1 
Series 2 (in brown): Post Void Residual Urine Volume in Group 1 
Series 3 (in green): Pre Void Bladder Urinary Volume in Group 2 
Series 4 (in deep blue): Post Void Residual Urine Volume in Group 2 
X axis is individual patient and Y axis is urine volume in ml. 

Fig 1. Chart showing relation between pre and post void urine in Group 1(mild filling) and  
Group 2 (full bladder)
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conclusions. The authors recommend that PVRU 
measurements should be performed at the first 
desire to void because the patients with over 
distended bladders may be unable to fully empty 
their bladders resulting in unreliable PVRU 
measurements.7    

Our study showed similar findings with high mean 
PVRU of 215 ml in patient with high pre void 
volume compared to 19 ml in patients with low pre 
void volume. Blankers et al. find that moderate to 
severe LUTS symptoms was independent of 
prostate volume, but dependent on age, a reduced 
flow rate, PVRU, and functional bladder capacity 
on multivariate analysis and recommended that 
PVRU should be measured when the bladder is 
filled to its maximum capacity.20 The present study 
did not account for IPSS scores and flow rate but 
can be taken under consideration in future.  

Milleman et al. states that PVRU represents the 
summation effect of the functions of the bladder 
and urethral sphincter mechanism. Over distended 
bladders may temporarily result in acutely stressed 

and decompensated detrusor muscles leading to 
incomplete emptying resulting in high PVRU 
values.21 

Eric Ozden et al. performed similar study on 
healthy young men and concluded that a minimum 
pre void bladder volume of 200 ml and no greater 
than 540 ml leads to optimum evaluation of PVRU. 
The pre void bladder volumes above 540 ml led to 
false high PVRU values. This problem is 
compounded in patients with LUTS leading to false 
high estimations of PVRU. This results in errors in 
diagnosis and further management problems for 
both the patient and the treating physician.19 

CONCLUSIONS 
We conclude that patients with LUTS who have an 
uncomfortably full bladder before ultrasonography 
are likely to have false high estimations of PVRU 
values. It is recommended that ultrasonography in 
these patients be performed with moderately full 
bladders at the time of first desire to void.  
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