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DOES RELATIONSHIP BETWEEN MAXIMUM FLOW RATE AND BLADDER VOLUME ACCOUNT FOR 
THE CIRCADIAN CHANGES IN URINARY FLOW IN PATIENTS WITH BENIGN PROSTATIC 
HYPERPLASIA' 

AIMS OF STUDY 
In patlents w ~ t h  ben~gn prostatlc hyperplas~a (BPH), the status of m ~ c t u r ~ t ~ o n  IS never stable all day. We often hear 

from the patlents that a urlnary stream IS worse In the early morning compared to the dayt~me In add~tion, the study 
uslng a home uroflowmeter has shown that there IS a clrcad~an vanabil~ty In urinary flow values In men w ~ t h  BPH 
obstruct~on " Smce maxlmum flow rate (Qmax) durnlg mictur~tlon is known to be dependent on ~nitial bladder 
volume (vo~ded volume w~thout residual unne), bladder volume at the beginnmg of vo~ding seems to be a primary 
factor In determmng the quality of different v o ~ d ~ n g  In a day However, the above circad~an change has never been 
studled In relat~on to bladder volume (BV) 

In the present study, we evaluated both Qmax and BV In patents w ~ t h  obstructwe BPH as well as In healthy males 
The relat~on between Qmax and BV was further ~nvest~gated to determine whether t h ~ s  relat~on is altered in BPH 
patients, and the altered relat~on can account for the circadlan change In urlnary flow 
MATERIALS AND METHODS 

20 patlents w ~ t h  bladder outlet obstruct~on secondary to BPH were the subjects for t h ~ s  study The d ~ a g n o s ~ s  of 
obstruct~on was made by pressure-flow study Mean age of these patients was 70years (range 68 to 78) All patlents 
were hosp~tal~zed for the surgical treatment of BPH (TUR-P) The study was performed early in the hosp~tal stays 
before TUR An uroflowmeter (Mlc~oflow, Lfe-Tech) was used for the measurement of urlnary flow Dur~ng the 
first 2 days, these patlents mere asked to \old, as they would do normally Then, they were asked to v o ~ d  w ~ t h  
varlous BV to construct a urlnaly flow-BV curve for each patient For the measurement of resldual urlne volume, a 
Bladderscan (BVI-5000, Diagnos~s Ultrasound) was used lmmed~ately after urmatlon BV was defined as, voided 
volume plus res~dual urine volume A total of five healthy male volunteers 27 to 35 years old (mean 29 5) served as 
normal controls 
RESULTS 

Relat~onsh~p between Qmax and BV was adequately fitted by a quadrat~c equatlon In each subject Opt~mal 
bladder capac~ty (OBC) that gives the h~ghest  Qmax was defined as the intersection of the axis of the quadrat~c 
curve w ~ t h  the volume axls (FiglA and 1B) OBC was s~gn~ficantly smaller In patlents with BPH than that in healthy 
males (Table l ) 
The shape of the quadrat~c curve d~ffered cons~derably between the two groups The curves for healthy males had 

the rather flat top (a near-plateau), ~nd~ca t tng  that Qmax was mamtamed over a w ~ d e  range of BV (Fig. 1A) In 
contrast, In BPH patlents the curve was changed to a typ~cal quadrat~c curve w ~ t h  the d ~ s t ~ n c t  peak (Fig 1B) Thus, 
Qmax was decreased ~mmed~ate ly  when the BV exceeded the OBC 

A circad~an change In Qmax was not~ced In BPH patients Qmax was s~gn~ficantly lower durmg the m~dnight to 
momlng per~od,  when compared w ~ t h  the dayt~me per~od (Table2). Durmg daytime, these patlents urmated at the B\ 
near the OBC, which mamta~ned the h ~ g h  Qmax (Fig 2) However, from nudn~ght to early morning, the BV was 
consistently observed to be larger than the OBC In ~ n d ~ v ~ d u a l  patlents, which resulted In a decrease In Qmax (F1g.2). 
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CONCLUSIONS 
The present study demonstrates that In patlents w ~ t h  BPH obstruct~on a typical quadrat~c relat~on exlsts between 

?max and BV Thus, Qmax reaches the highest value at OBC, wh~ch corresponds to a peak of the quadrat~c curve. 
However, Qmax IS decreased w ~ t h  a further increase In BV. Since the OBC is decreased In BPH patients (257m1 as 
nean), the amount of urme stored In the bladder seems to frequently exceed t h ~ s  OBC T h ~ s  may occur easily d u n g  
ught because a urlne production Increases at n~ght In the elderly 2'Thus, the observed decrease In Qmax during the 
n ~ d n ~ g h t  to mornlng per~od was pr~mar~ly  due to an Increase In BV 

Fig 1 Correlat~on between BV and Qmax 

A) healthy male (R=0 96) 

- 1  .?' 1 
V 

X 5 E . 
0 O B C  

0 

Fig.2 Clrcadlan change In BPH patient 

adaytlme B m ~ d n ~ g h t  to morning 

h e a l t h y  m a l e s  B P H  p a t l e n t s  s i g n i f i c a n c e  
OBC(m1) 424 5rtr62.0 257 2 k 7 5 . 8  P<0 01 
r a b l e  1 

D a v t ~ m e  m ~ d n ~ g h t  t o  ~ n o r n ~ n e  s i g n i f i c a n c e  
BV(ml) 231 7 2 7 0  1 333.4297.8 P<O 01 

~ m a x ( m l / s )  11 1 + 4 5  8 2 f 2 1  P < 0 . 0 5  
rable 2 
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