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B ladder outlet obstruction (BO O ) due to benign
prostatic hyperplasia (BPH ) m ay lead to functional
and m orphological a lterations in the bladder.
B ladder function m ay be severely affected due to low
com pliance, detrusor overactiv ity (D O ) or im paired
detrusor contractility , w hich m ay be persistent even
after the surgical re lief of BO O . [1] D ifferent
m echanism s involved in bladdder dysfunction due to
BO O have been studied, m ostly in anim al m odels, [2]
The influence of grow th factors such as the nerve
grow th factors (N G F), vascular endotelia l grow th
factor (VEG F) and connective tissue grow th factor
(C TG F) has been evaluated in experim ental studies.
N G F levels increase in urine and in the
hypertrophied bladders in rats w ith partia l urethral
ligation and its increased N G F expression has been
linked to changes in afferent excitability in cats and
to m echanical stretch in rats. The C TG F has been
associated w ith fibrosis in different organs, including
liver and biliary fibrosis. In rats, the expression of
C TG F has been show n to increase after partia l
urethral ligation. In experim ental studies, VEG F is
upregulated in response to m echanical stra in in
cultured detrusor cells and also after partia l b ladder
outlet obstruction in rats. A lthough extensively
studied in anim al m odels the expression of N G F,
C TG F and VEG F in the norm al hum an bladder and
in obstructed bladders of patients w ith BPH have not
been characterized. O ur study aim s to evaluate the
expression of N G F, C TG F and VEG F in the detrusor
of m en w ith BO O due to BPH .

Fourteen (48.2% ) patients w ere operated due to
low er urinary tract sym ptom s (LU TS) and fifteen
(51.8% ) w ere in urinary retention. M ean age w as
68.7 ± 7.1 years old and m ean prostate volum e
w as 130.8 ± 47.2 cm 3. M ean International P rostatic
Sym ptom Score for patients not in retention w as
24.0 ± 6.4. M ean cystom etric m axim um capacity
w as 350.5 ± 104.9 m L, m ean bladder com pliance
34.9 ± 25.7 m L/cm H 2O and m ean bladder outlet
obstruction index of 80.7 ± 34.1. F ifteen (51.8% )
patients had detrusor overactiv ity. Patients w ith
BO O had significant underexpression of N G F and
VEG F genes in com parison w ith contro ls w hile
C TG F expression w as heterogeneous, w ith no
significant difference (Table 1).

Tw enty nine consecutive patients undergoing open
prostatectom y for BO O due to BPH w ere
evaluated. A ll subjects provided w ritten inform ed
consent and the study w as approved by the
Institutional Board of E thics. U rodynam ic w as
perform ed in all patients. A bladder specim en from
the dom e w as obtained during prostatectom y. N ine
cadaveric organ donors com posed the contro l
group. The detrusor biopsies w ere prepared for
re lative gene expression analysis w ith quantitative
real-tim e polym erase chain reaction (R T-PC R ) of
N G F, C TG F and VEG F. D ata w ere expressed as
m edians and interquartile ranges or absolute
values and fractions. C onfidence intervals w ere
calculated w ith natural logarithm transform ation.
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W e investigated the expression of the N G F, C TG F 
and VEG F genes in m en w ith BO O  due to BPH . 
They have been show n to be overexpressed in 
anim al m odels of b ladder outlet obstruction. In our
series, how ever, these genes w ere either
underexpressed (N G F or VEG F) or had a 
heterogeneous expression pattern (C TG F). These
discrepant results m ay be a reflection of d ifferences
in the duration of obstruction and consequent
activation/deactivation of m olecular pathw ays
involved in detrusor rem odeling. Anim al m odels of 
BO O  are based on acute partia l urethral ligation and 
studies are usually perform ed w ith short term
obstruction (m onths). In contrast, BO O  due to BPH  
is s low ly progressive and of very long duration. 
C onsistent w ith th is, our series includes patients 
w ith long term LU TS, very large prostates, severe
obstruction based on the high BO O I and high 
frequency of patients w ith urinary retention. O n the 
contrary, th is tem poral d ifference betw een the BO O  
onset in the anim al m odels and the patients 
included in our series m ay expla in the gene 
expression differences observed. W e reinforce that
caution should be used w hen extrapolating the 
results from studies w ith anim als to applications
w ith hum ans.
C ounteracting w hat w as previous dem onstrated in 
BO O  anim al m odels, N G F, C TG F and VEG F w ere
not overexpressed in the detrusor layer of m en w ith 
BO O  due to BPH .
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