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ABSTRACT 

Purpose: We investigated which linear combination of scores for symptoms, quality of life, 
maximum urinary flow rate, residual volume and prostate size best discriminated men with 
prostatism who do and do not have obstruction. 

Materials and Methods: Mandatory and recommended tests were performed in 196 men older 
than 50 years with prostatism. SchZifer’s obstruction grade was estimated by urodynamic studies. 
Relative residual volume was defined as residual volume divided by cystometric capacity (times 
100%). Correlation coefficients among the different parameters were estimated. Obstruction 
grade was correlated with linear weighted combinations of the parameters. 

Results: Of the men 79% appeared to have obstruction. The formula, prostate size ( ~ m . ~ )  -3 X 
maximum urinary flow rate (ml. per second) + ‘/4 of relative residual volume (%I, correlated 
almost maximally with obstruction grade. Including quality of life score or symptom score in this 
expression had a negative outcome on the correlation. Calculation of this expression resulted in 
the bladder outlet obstruction number. In more than 50% of the men the bladder outlet obstruc- 
tion number was greater than -2 and more than 90% had obstruction. In 25% of all men the 
bladder outlet obstruction number was greater than 13 and more than 95% had obstruction. 

Conclusions: Bladder outlet obstruction number may be calculated with an easy to use expres- 
sion composed of prostate size, maximum urinary flow and relative residual volume. In 50% of 
the men with prostatism bladder outlet obstruction number will diagnose obstruction with a 
reliability of more than 90%. 
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In 1994 The International Consensus Committee on be- 
nign prostatic hyperplasia (BPH) reported recommendations 
concerning the diagnostic evaluation of men who present 
with symptoms suggestive of prostatism.’ These recommen- 
datione pertain only to men who fuIfill criteria as defined for 
a standard patient. In the mandatory basic initial evaluation 
of the included patients symptoms should be quantified by 
the International Prostate Symptom Score (I-PSS) and qual- 
ity of life assessment. A focused physical examination should 
be performed, including a digital rectal examination to esti- 
mate approximate prostate size. Recommended diagnostic 
testa include uroflowmetry and measurement of residual 
urine. Maximal urinary flow rate should be estimated from at 
least 2 uroflowmetry measurements with a voided volume 
ideally greater than 150 ml. Residual urine is best deter- 
mined by noninvasive transabdominal ultrasonography. This 
test should be repeated to improve precision if residual urine 
is sigmflcant at  the initial measurement. ARer the manda- 
tory basic initial evaluation and recommended diagnostic 
testa are performed the clinical status is described by the 
parameters of I-PSS, quality of life, maximum urinary flow 
rate, residual urine and prostate size. 

The International Consensus Committee on BPH assumes 
that at least in a number of patients the mandatory and 
recommended tests are sufficient to discriminate men who do 
and do not have bladder outflow obstruction.’ Although 
symptom score, quality of life score, maximal urinary flow 
rate, residual urine or prostate size each is not sufficient to 
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distinguish between the presence and absence of infravesical 
obstruction,z one may expect that a total score for these 5 
parameters together allows for a diagnosis. 

For evaluation of men who presented with voiding symp- 
toms at  our clinic results obtained from symptom score, qual- 
ity of life assessment, medical history, physical examination, 
urinalysis, blood analysis, free uroflowmetry and meas- 
urement of prostate size by transrectal ultrasonography were 
combined with results of filling cystometry and pressure-flow 
studies. Urodynamic obstruction grade during voiding pro- 
vides definitive information about the severity of bladder 
outflow obstruction caused by BPH.3 We investigated 
whether and in which patients a final score for I-PSS, quality 
of life, maximum urinary flow rate, residual urine (obtained 
by the mandatory and recommended tests) and prostate size 
(obtained by transrectal ultrasonography) is sufficient to dis- 
criminate patients with prostatism who do and do not have 
urodynamic obstruction. 

MATERIALS AND METHODS 

Methods, definitions and units conform to the standards 
proposed by the International Continence Society except 
when specifically noted. The questions on the I-PSS (score 0 
to 35) and the quality of life assessment (score 0 to 6) were 
translated in Dutch by the staff of the department of urology 
at  our hospital. The questions appeared to conform to those of 
the translated list of the International Consensus Committee 
on BPH.1 
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In men with prostatism who presented to the outpatient 
department of urology the symptoms were quantified by 
symptom score and quality of life score. Basic standard eval- 
uation, conforming to the recommendations of the Interna- 
tional Consensus Committee on BPH,' included recording of 
medical history, physical examination with digital rectal ex- 
amination, blood analysis, urinalysis, uroflowmetry, residual 
urine estimation and transrectal ultrasonography. According 
to the clinical judgment of the urologists, if the results of the 
evaluation appeared to suggest bladder outflow obstruction 
due to BPH, the patients were also evaluated urodynami- 
eally. 

Filling cystometric studies were performed with the pa- 
tient supine and erect. Pressure-flow studies were done twice 
with the patient erect. Bladder pressure was recorded with a 
5F catheter and rectal pressure was measured with a 14F 
catheter connected to external pressure transducers. The 
bladder was filled with saline at 37C, through a second 5F 
catheter, a t  a constant rate of 50 ml. per minute. Filling was 
stopped when the patient had a strong desire to void. The 
first pressure-flow study was done with measuring and fill- 
ing catheters in the bladder, and the second study was done 
after removal of the filling catheter. 

Obstruction grade (range 0-no obstruction to 6-severe 
obstruction) was estimated from the linear passive urethral 
resistance relation with the pressure-flow diagram as pro- 
posed by Schafer.3 The lowest obstruction grade (usually 
during voiding with only the measuring catheter in the blad- 
der) was used for further analysis. Men with an obstruction 
grade of 0 or 1 were considered not to have infravesical outlet 
obstruction and those with an obstruction grade of 2 or more 
had obstruction. 

Relative residual urine volume was defined as residual 
urine volume divided by cystometric capacity multiplied by 
100 and was expressed in percent. If a variable was esti- 
mated at  repeated tests the best value was used for further 
analysis. 
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Patients were included in the study ifthey were older than 
50 years without any of the other specified exclusion criteria 
(International Consensus Committee on BPHl), they voided 
a sufficient volume (greater than 150 ml.) during 1 or more 
free uroflowmetry studies, reliable pressure-flow relation- 
ships were obtained, cystometric bladder capacity was esti- 
mated, residual urine was estimated reliably a t  repeated 
tests by transabdominal ultrasonography andor catheteriza- 
tion and prostate size was determined by transrectal ultra- 
sound. According to these criteria 196 men were included 
(mean age plus or minus standard deviation 65.8 ? 7.1 years, 
range 51 to 86). Seven men were excluded because they were 
younger than 50 years. 

Correlations among all parameters were calculated with 
Pearson's correlation coefficient. For each correlation the 
2-tailed probability was estimated. Because some parame- 
ters did not show a normal distribution, correlation and 
2-tailed probability calculations were repeated using the 
distribution-free rank correlation test of Kendall and Gib- 
bons (Appendix l).4 Because no correlation was found be- 
tween obstruction grade and symptom score or quality of life 
score further analysis had to be restricted to a linear combi- 
nation (\lr) of only prostate size (V), maximal urinary flow 
rate (Q)  and relative residual volume (Re& Y = V - aQ + 
flkl with a and /3 constants. 

For different values of the constants a and fl the Kendall 
and Gibbons correlation coefficients between the linear com- 
bination of scores and obstruction grade were calculated.4 
The values of a and pat which correlation between the linear 
combination of scores and obstruction grade was maximal 
were used for further analysis. The level of significance was 
p = 0.05. 

RESULTS 

According to our definition 42 of 196 men studied (21%, 
mean age 66.5 -C 6.6 years) did not have obstruction and 154 
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FIG. 1. Distribution of age, sym tom score (S), quality of life score ( L ) ,  obstruction grade, maximal urinary flow (Q) ,  residual volume (R)  

relative residual volume (R,,) anfprostate volume (v). 
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