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ABSTRACT 
Objectives: Almost 20% of patients with lower urinary tract symp-
toms (LUTS) due to benign prostatic hyperplasia (BPH) might also 
have symptoms of prostatitis. But, the inter-relationship between BPH 
and prostatic inflammation, and how one can influence the other, is 
under controversy. The aim of our study was to determine the inci-
dence of prostatic inflammation in BPH patients presented with acute 
urinary retention (AUR). 

Methods: This cross-sectional study was conducted in a hospital at 
Guilan, the northern province of Iran. A total of 280 patients under-
going transurethral resection of the prostate (TURP) or open prosta-
tectomy from 1999 to 2002 were enrolled. Histopathologic samples of 
prostate were examined for existence of acute and/or chronic intra-
prostatic inflammation (ACI). 

Results: Overall, 150 (536%) of patients undertook surgery for AUR 
and 130 (464%) for LUTS. Among them, 130 patients (46.4%) showed 
ACI in the pathologic examinations whereas 150 patients (53.6%) did 
not. The patients with AUR were significantly older than those with 
LUTS. ACI was significantly associated with AUR. The mean prostate 
weight was significantly higher in AUR group compared the LUTS 
group. Those patients who showed ACI according to pathologic ex-
aminations had heavier prostates than those who did not. The associa-
tion of ACI and AUR should be considered in secondary prevention 
for BPH patients. 

Conclusions: ACI may increase the degrees of urinary obstruction and 
AUR. 

Keywords: Inflammation; Acute urinary retention; Benign prostatic 
hyperplasia. 
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INTRODUCTION 

BPH is one of the most common diseases af-
fecting old aged men and its incidence and pre-
valence will increase with age.1-4 It is reported 
that an estimated 70% of men aged 61-70 years 
and 90% of those aged 81-90 have pathological 
BPH.5 The prevalence of BPH among Iranian 
men above 40 years is estimated to be 23.6%.6 
BPH would present with LUTS. The progres-
sion of LUTS can result in AUR.1 It is well-
recognized by both urologists and pathologists 
that BPH and prostatitis can coexist.7,8 Twenty 
percent of patients with LUTS associated with 
BPH might also have symptoms suggestive of 
prostatitis.1,5 But, the relationship between BPH 
and prostatic inflammation, and how one can 
influence the presentation, diagnosis, treatment 
and treatment outcome of the other, is under 
controversy.9 Histopathologically, inflammation 
would be detected in most pathological speci-

mens of patients with BPH, who do not neces-
sarily have symptoms of prostatitis.1,7 Incidental 
asymptomatic prostatic inflammation is defined 
in the USA National Institute of Health classifi-
cation of prostatitis (category IV) and has been 
showed to be present in 43-98% of surgically 
resected prostates due to BPH.10,11 A sub-
analysis of the medical therapy of prostatic 
symptoms (MTOPS) study suggested that in-
flammation detected in baseline prostatic biop-
sies was highly predictive of progression of BPH 
to AUR and the need for more invasive thera-
py.12 If inflammation and BPH had a causal 
relationship, by derivation the incidence of in-
flammation would be higher in AUR, the most 
severe symptom in BPH than in those patients 
with BPH who do not present with AUR.1 

In the present study, we investigated the pa-
tients with BPH who were scheduled to undergo 
TURP or open prostatectomy with the aim of 
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determining whether the incidence of prostatic 
inflammation was significantly different in pa-
tients presented with AUR than in those pre-
sented with LUTS.  

METHODS 
This was a cross-sectional study done at a 

hospital in Guilan, the northern province of 
Iran. The studied population was consisted of 
patients undergoing TURP or open prostatect-
omy from 1999 to 2002. 

Histopathologic prostatic samples from both 
groups were fixed in formalin and examined by 
two consultant histopathologists. Sections were 
stained with hematoxilin and eosin, and ex-
amined using light microscopy. ACI was diag-
nosed by the presence of edema, vascular con-
gestion and numerous neutrophils within pros-
tatic acini infiltrating the lining epithelium and 
extending to a lesser extent into the surrounding 
stroma. The term ACI was used for lymphocyte 
and plasma cell dominant stromal infiltrations 
with lesser admixture of neutrophils and macro-
phages.1 The studied sample was consisting of 
300 patients, of whom complete data was avail-
able for 280 patients. The patients who had 
bladder stones or prostate cancer or complained 
of prostatitis manifestations or any other pathol-
ogy of prostate were excluded. Independent 
variables included age, presence of ACI, and 
prostate weight. Data were analyzed using SPSS 
by descriptive statistics and compare means. P 
value < 0.05 was considered significant. 

RESULTS 
Among 300 patients, 20 were excluded due 

to incomplete data. The mean age ± SD of the 
patients was 66.87 ± 7.13 years, with the range 
of 45 to 85 years old. The mean ± SD prostate 

weight was 44.88 ± 9.50 g. Among the studied 
subjects, 150 and 130 patients (53.6% and 
46.4%, respectively) undertook surgery due to 
AUR and LUTS, respectively; 130 out of 280 
patients (46.4%) showed ACI in their pathologic 
exams and 150 patients (53.6%) did not (Table 
1). T-test analysis showed that the patients who 
had AUR were significantly older than the pa-
tients who presented with LUTS (68.14 ± 6.97 
and 65.41 ± 6.05 years, respectively) (P < 0.05) 
(Table 2). Also, patients with ACI were signifi-
cantly older than patients without it (67.96 ± 6.34 
and 65.92 ± 7.64 years, respectively; P < 0.05) 
(Table 1). Bivariate analysis showed that ACI 
was significantly associated with AUR  
(P < 0.05). The mean prostate weight was signifi-
cantly higher in AUR group compared the LUTS 
group (48.08 ± 8.39 g versus 41.21 ± 9.13 g, re-
spectively; P < 0.05) (Table 2). Also, patients 
who showed ACI according to pathologic exams 
had heavier prostates than those who did not 
showed ACI (46.86 ± 8.70 versus 43.23 ± 9.90 g, 
respectively; P < 0.05) (Table 1).  

DISCUSSION 
After Mishra et al study,1 this was the first 

study carried out in Asia showed that ACI is spe-
cifically more reported in patients present with 
AUR than LUTS. The overall incidence of ACI 
in the present study was 46.4%, which was lower 
than that reported in the study of Mishra et al 
(51%)1 and also some other studies.7,11 As Mishra 
et al said in their study, the reason might be an 
underestimation of inflammation in histopatho-
logic sections. But, this phenomenon would be 
attributable to all samples in both groups, and 
therefore is unlikely to influence the validity of 
the last results.1 The present study showed that 
the weight of prostates with ACI was almost

 
Table 1. The differences between patients with and without ACI 

P 
Category 2 Category 1 

Patients Characteristics 
No ACI  ACI  

 150 (53.6) 130 (46.4) Number (%) 
< 0.05 65.92 ± 7.64 67.96 ± 6.34 Age(years) (mean ± SD) 
< 0.05 43.23 ± 9.90 46.86 ± 8.70 prostate weight (g) (mean ± SD) 

 
Table 2. The differences between patients with AUR or LUTS 

Patients Characteristics Category 1 Category 2 
P 

Surgery For AUR For LUTS 
Number (%) 150 (53.6) 130 (46.4)  
Age (years) (mean ± SD) 68.14 ± 6.97 65.41 ± 6.05 < 0.05 
prostate weight (g) (mean ± SD) 48.08 ± 8.39 41.21 ± 9.13 < 0.05 
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3.7 g higher than the prostates without ACI. 
This difference of the weights between the two 
groups may be due to several reasons, including 
the experience and speed of the sonologist, but 
the most important reason might be related to 
the higher degrees of BPH present in ACI. This 
can support the argument that ACI might be a 
factor in the pathogenesis of BPH.  

In the present study, a high incidence of ACI 
was reported in BPH patients and ACI was sig-
nificantly more prevalent in patients whose 
presentation was AUR (the most severe symp-
tom in BPH). This supports the hypothesis that 
patients with ACI are more likely to show AUR 
symptoms than those without it. The obstruction 
in symptomatic BPH is hypothesized to be 
caused by a combination of dynamic and static 
components. The dynamic component of ob-
struction is determined by the tone of the pros-
tate and bladder neck smooth muscle, and the 
static component is related to the mechanical 
obstruction caused by the enlarged gland.1,7 
Symptoms of BPH would progress despite med-

ical therapy with α-blockers which balance dy-
namic component.1,13 Similarly, anti-androgen 
therapy (against static component) is only mod-
erately effective.14,15 Some patients deteriorate 
even on combined therapy.16 Thus, there should 
be other causative factors exists for BPH, one of 
which could be inflammation.  

Histological evidence of prostatic inflamma-
tion is often present in biopsy, surgical and au-
topsy samples. Inflammation in autopsy samples 
of prostates is reported as high as 5-15.3% in 
patients over 60 years of age,17 while McNeal 
found inflammation in 40 of 91 (44%) prostates 
samples obtained at autopsy.18 Evidence of pros-
tatic inflammation was noted in 45% of aspira-
tion biopsy specimens taken because of suspi-
cion of carcinoma.19 Kohnen and Drach men-
tioned that up to 98% of surgically resected pros-
tates removed for BPH contained at least some 
foci of significant inflammatory reaction.11 Some 
of the studies7 have confirmed the histological 
association of prostatic inflammation and BPH, 
while others20,21 have characterized some of the 
specific inflammatory cells associated with BPH. 
A study by Sauver et al showed that using daily 
NSAIDs was inversely associated with onset of 
moderate and severe urinary symptoms, low 
maximum flow rate, increased prostate volume 
and elevated prostate specific antigen (PSA). 
Results suggested that using NSAIDs may pre-
vent or delay development of BPH.2 NSAIDs 
may inhibit proliferation and induce apoptosis 

in hyperplasic cells.22 This mechanism may have 
therapeutic effect on BPH. In a similar study, 
Falahatkar et al showed that nocturia improved 
or disappeared in 82.5% of BPH patients who 
received Celecoxib.23 If prostate inflammation 
truly has a role in the development and progres-
sion of benign prostatic hyperplasia, including 
AUR, the hypothesized role of NSAIDs in AUR 
must be challenged in a randomized trial (you 
did not mention anything about the role of 
NSAIDs in your introduction or method; so it is 
not appropriate to mention it in discussion). 

CONCLUSION 
The main finding of the present study was that 
ACI may be associated with more advanced 
urinary obstruction. This might have an implica-
tion in the future medical management of BPH, 
considering the extent of attention which is cur-
rently paid to therapy directed with the aim of 
reducing the size of the prostate and thus, to 
reduce the risk of AUR. Use of NSAIDs in BPH 
patients may probably decrease risk of urinary 
retention through reduction of edema and in-
flammation in the prostate, although random-
ized trials are suggested to support this. 
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