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Özet
Amaç: Akut idrar retansiyonu (AİR) benign 

prostat hiperplazisi (BPH) hastalarında en önemli 
komplikasyonlardan biridir ve tedavisi genellikle 
akut dönemde üretral kateterizasyondur. AİR ve 
üretral kateter yerleştirilmesinin serum PSA sevi-
yelerinde bir artışa neden olabileceğini gösteren 
çalışmalar vardır. Bu çalışmada amacımız, AİR 
sonrası üretral kateter yerleştirilen hasta grubun-
da artmış PSA düzeyleri ile prostat kanseri (PCa) 
insidansı arasındaki ilişkiyi araştırmaktır.

Gereç ve Yöntemler: AUR nedeniyle kalıcı 
bir üretral kateteri olan 77 hastada, yüksek PSA 
seviyeleri nedeniyle yapılan prostat biyopsileri ve 
daha sonra klinik BPH için  yapılan cerrahi teda-
viler retrospektif olarak incelendi. Hastaların yaş, 
prostat hacimleri, biyopsi öncesi  total serum PSA 
ve PSA dansiteleri kaydedildi. Biyopsi veya cerra-
hi örnek sonuçlarına göre total PSA oranları, PSA 
dansiteleri ve prostat hacimleri PCa’nın saptandığı 
(n = 6) ve saptanmadığı (n = 71) gruplar için kar-
şılaştırıldı.

Bulgular: Hastaların yaş ortalaması 65.2 ± 
3.9 idi. Ortalama prostat hacmi 64.1 ± 12.8 g, or-
talama serum total PSA seviyesi 9.2 ± 4.2 ng / mL 
ve ortalama serum PSA dansitesi 0.15 ± 0.08 mg / 
mL / g olarak ölçülmüştür. Serum total PSA düze-
yi ≤4.0, 4-10, 10-20 ve >20 olan PSA gruplarında 
PCa prevalansı sırasıyla % 0, % 4,3, % 13,4 ve % 20 
olarak tespit edildi. Toplam PSA düzeyleri ve PSA 
dansiteleri, PCa tespit edilen grupta istatistiksel 
olarak daha yüksek bulundu.

Sonuç: AİR sonrası üretral kateter yerleştiri-
len hastalarda PCa insidansı düşüktür. Bu hastalar 
için prostat biyopsisi sadece seçilmiş vakalarda 
yapılmalıdır.

Anahtar Kelimeler: Akut üriner retansiyon, bi-
yopsi, prostat kanseri

Abstract
Objective: Acute urinary retention (AUR) is 

one of the most important complications in be-
nign prostate hyperplasia (BPH) patients and its 
treatment is generally urethral catheterization in 
acute period. Studies are showing that AUR and 
urethral catheter placement may cause an increase 
in serum PSA levels. Our objective in this study 
was to investigate the relationship between in-
creased PSA levels and prostate cancer (PCa) inci-
dence in the patient group after AUR and urethral 
catheter placement.

Material and Methods: Seventy-seven pa-
tients who had an indwelling urethral catheter due 
to AUR, performed prostate biopsy due to high 
PSA levels and then surgical treatment for clinic 
BPH were retrospectively examined.  Age, pros-
tate volumes, pre-biopsy total serum PSA and PSA 
densities were noted. Total serum PSA rates, PSA 
densities and prostate volumes were compared for 
the groups that PCa was detected (n=6) and not 
detected (n=71) according to biopsy or surgical 
specimen results. 

Results: Mean age of the patients was 
65.2±3.9 years. Mean prostate volume was mea-
sured as 64.1±12.8 g, mean serum total PSA level 
as 9.2±4.2 ng/mL and mean serum PSA density as 
0.15±0.08 mg/mL/g. In PSA groups with a serum 
total PSA level of ≤4.0, 4-10, 10-20 and >20, PCa 
prevalence rates were detected 0%, 4.3%, 13.4% 
and 20%, respectively. Total PSA levels and PSA 
densities were found statistically higher in PCa 
detected group. 

Conclusions: PCa incidence is low in patients 
who were placed urethral catheter after AUR. 
For these patients prostate biopsy should be per-
formed only in chosen cases.
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INTRODUCTION
Benign prostate hyperplasia (BPH) is a progressive 

hyperplasia of both stromal and glandular parts of the 
prostate gland and is defined as a non-malign growth 
in prostate (1). Symptomatic presentations of BPH 
which is generally age-related effect males with a ratio 
of 20% in their 50s and 30-40% in their seventies (2). 
The relation between BPH and prostate cancer (PCa) is 
still a controversial topic. For example while a relation 
has been shown between BPH and PCa in some studies 
(3-4), no relation was shown in some others (5-6).

Acute urinary retention (AUR) is one of the most 
important complications of long-term BPH. Its prev-
alence was shown to be between 2% and 39% in BPH 
patients. The bladder is emptied through transurethral 
or suprapubic catheterization for treatment.  

In literature, an increase was shown in prostate spe-
cific antigen (PSA) values due to causes such as blad-
der catheterization, chronic prostatitis and prostate 
volume increase (7-8). We still don’t have any certain 
literature knowledge on whether reasons especially 
such as urethral catheter installation increase PSA or 
whether these reasons activate some factors to increase 
the PSA level.  The number of studies on these subjects 
is not satisfactory and most of them were not made re-
cently (7,9-10). The objective of our study is to evalu-
ate the diagnostic value of high PSA in PCa in patients 
who had AUR due to BPH and a urethral catheter was 
placed and BPH operation was planned. 

MATERIAL AND METHODS
4372 patients who had a transrectal ultrasound 

(TRUS) accompanied prostate biopsy in Bakırköy Dr. 
Sadi Konuk Training and Research Hospital between 
January 2006 and December 2016 were retrospectively 
scanned in this study. 156 of these patients were us-
ing a urethral catheter during the biopsy.  Patients who 
had prostate cancer in history, prostate surgery, had 
urethral catheter due to neurogenic pathology, acute 
urinary infection symptoms, used 5α-reductase inhib-
itor and whose information couldn’t be reached were 
not included in the study. Also, patients with abnor-
mal digital rectal inspection were not included in the 
study to eliminate this confusing variable. As a result, 

77 patients who had urethral catheter installation due 
to their first AUR and thus had TRUS biopsy were in-
cluded in our study. In all the patients included in our 
study, urethral catheter was removed a week after its 
placement. But the patients were taken to the biopsy 
with the catheter due to unsuccessful urethral catheter 
removal. 

Age, prostate volumes measured with transrectal 
ultrasound and digital rectal examination and pre-bi-
opsy serum total PSA values and PSA densities were 
noted for all patients. The value taken a week after the 
occurrence of the first AUR was accepted as serum to-
tal PSA value. Patients were grouped as those with PSA 
levels of <4.0 ng/mL, 4-10 ng/mL, 10-20 ng/mL and 
>20 ng/mL. 

As a clinical routine, especially in the early period of 
our study, we performed TRUS-Bx to all patients who 
had a higher level of PSA for >2.5 ng/mL.  All biopsy 
procedures were made by urologists who passed the 
learning period and under local anesthesia minimum 
10 core needle biopsies were taken under transrectal 
ultrasonographic guidance. Patients with benign pa-
thology results after biopsy had transurethral resection 
of prostate (TUR-P) or retropubic prostatectomy op-
erations and patients with malign results had radical 
prostatectomy operation. Radical prostatectomy oper-
ation was also applied for the patients in whom malig-
nity was observed in TUR-P or retropubic prostatecto-
my pathology results. Patients who had malignity and 
benign pathology in transrectal biopsy or operation 
pathologies were compared. 

Statistical Method
Mean, standard deviation, median minimum, 

maximum, frequency and ratio values were used in 
definitive data statistics. Kolmogorov Smirnov test 
was used to measure the distribution of the variables. 
Mann-Whitney U test was used for the analysis of 
quantative independent data. SPSS 22.0 program was 
used for the analyses.

RESULTS
All patients included in the study were Caucasians. 

Mean age of the patients was 65.2±3.9 years. Mean 
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prostate volume was measured as 64.1±12.8 g, mean 
serum total PSA level as 9.2±4.2 ng/mL and mean se-
rum PSA density as 0.15±0.08 mg/mL/g. 

    While PCa was not observed in the group with 
PSA ≤4.0 ng/ml (n=3) according to PSA groups, PCa 
was detected in two patients with 4-10 ng/mL PSA 
(n=46) (4.3%). One of these cases was detected through 
biopsy (Gleason 3+3 for 3/12 cores) and the other was 
detected after retropubic prostatectomy (Gleason 3+3 
with the <%5 involvement). PCa was detected through 
biopsy in three patients (Gleason 3+3 for two patients 
and 3+4 for one patient and 3/10, 5/12 and 1/12 cores 
showed positivity respectively) in the PSA = 10-20 ng/ 
mL group (n=23) (13.4%) and in one patient (Gleason 
3+4 for 2/12 cores) in PSA >20ng/mL group (n=5) 
(20%) (Table 1). All pathologic results are shown in 
Table 2.

    When we compared the patients in benign and 
malign groups, serum total PSA level was found statis-
tically significantly higher in the malign group (n=6) 
compared to the benign group (n=71) (14.6±5.9 vs. 
9.2±4.2 ng/mL) (p=0.016). PSA density was also found 
statistically significantly higher in the malign group 
compared to the benign group (0.22±0.08 vs. 0.14±0.07 
ng/mL/g) (p=0.015). No statistically significant differ-
ence was detected in age and prostate volumes among 
both groups (p>0.05). Parameter results among both 
groups and benign-malign rates according to PSA 
groups are given in Table 3.

DISCUSSION
Prostate specific antigen (PSA) is a serine prote-

ase secreted from prostatic epithelial cells and has the 
function of liquifying the seminal fluid. Although less 
PSA is secreted from prostate cancer cells compared to 
normal cells, it is considered that PSA level increasing 
in cancer patients is due to the cancer-related destruc-
tion in cellular structure and intercellular PSA released 
to the blood due to this (11). But apart from prostate 
cancer, many factors such as prostatic manipulation, 

PSA (ng/ml) n PCa (%)

≤4.0 3 0 (0%)

4.1-10.0 46 2 (4.3%)

10.1-20.0 23 3 (13.4%)

>20 5 1 (20%)

PCa, Prostate cancer; PSA, Prostate specific antigen

Table 1. PCa incidence according to PSA groups

Table 2. Pathologic results of  77 patients

Pathologic Results n-%

Benign prostatic hyperplasia 43 (55.8%)

Chronic prostatitis 21 (27.2%)

Acute prostatitis 1 (1.2%)

Prostatic intraepithelial neoplasia 6 (7.7%)

Prostate cancer 6 (7.7%)

Benign Malign
P value*

Mean±S.D. / n-% Median Mean±S.D. / n-% Median

Age (years)   65.2 ± 3.9 65   64 ± 2.8 62.5 0.985

Total PSA (ng/ml) 9.2 ± 4.2 7.8 14.6 ± 5.9 13.8 0.016

2.5-4.0 3 4.2% 0 0.0%

 4.1-10.0 44 62.0% 2 33.3%

 10.1-20 20 28.2% 3 50.0%

  > 20 4 5.6%     1   16.7%    

PSA density (ng/ml/g)   0.14 ± 0.07 0.13   0.22 ± 0.08 0.2 0.015

Prostate volume (g) 64.5 ± 13.3 64   60.7 ± 4.8 62 0.468

*Statistical analysis was performed with Mann-Whitney U test. PSA, prostate specific antigen

Table 3. Examined parameters according to pathology results
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ejaculation, benign prostate hyperplasia, infection and 
AUR which may cause an increase in serum PSA levels 
were stated in literature (12-13). It is considered that 
PSA increasing after AUR occurs due to prostatic tissue 
ischemia (14-15). The presence of urethral catheters is 
also among the causes of increasing serum PSA levels.  
In another study published by Batislam et al. (16), BPH 
patients with or without urethral catheter due to uri-
nary retention were compared and it was shown that 
PSA was 2.6 times higher in patients with a urethral 
catheter. In our study, we only included BPH-related 
AUR patients with urethral catheter who had a prostate 
biopsy because of elevated PSA levels.

It was observed that prostate cancer incidence in-
creased as PSA levels increased in our study. Prostate 
cancer prevalence was 4.3% with a PSA level of 4-10 
ng/mL, 13.4% with PSA = 10-20 ng/mL 20% with PSA 
>20 ng/mL. These rates in our study were observed 
somewhat lower compared to the rates with biopsy 
due to high PSA in routine patient screenings.  In a 
study including 1653 patients, prostate cancer detec-
tion rate was 22% with PSA = 4.0-9.9 ng/mL and it 
was 67% with PSA>10ng/mL (17). Again, in a study 
including 1249 patients, prostate cancer detection rate 
in groups with PSA levels of 4.1-10ng/mL and >10 ng/
mL were reported as 26.5% and 50%, respectively (18). 
According to these results in the literature, low prostate 
cancer detection rates in our PSA groups support that 
high PSA may occur due to AUR and urethral catheter 
placement rather than prostate cancer. 

There are different studies in the literature investi-
gating the relationship between prostate volume and 
serum PSA level (19-21).  In most of these studies 
made, a positive relation was shown between prostate 
volume and serum PSA level. In our study, while mean 
prostate volume was detected 60.7±4.8 cc in prostate 
cancer detected group, it was 64.5±13.3 cc in the group 
without prostate cancer. Prostate cancer was detected 
in 6 out of 74 patients with PSA level >4 ng/mL (8.1%) 
in our study. Based on this low prostate cancer rate, 
we think that rather than malignity, increased prostate 
volumes can be effective on elevated serum PSA level 
in our study. 

There are studies showing that prostatic inflamma-
tion is also effective in serum PSA increase. In a pro-
spective controlled study, the patient group with lower 
urinary system symptoms, normal DRE findings and 
PSA level>4ng/mL (n=160) and control group with 
normal DRE findings and normal PSA levels but with-
out clinical BPH or any symptoms (n=50) were com-
pared. IL-8 levels in the prostatic fluid were examined 
in order to detect serum total and free PSA levels and 
inflammation of the patients. It was shown that total 
PSA level and IL-8 level in prostatic fluid were statisti-
cally significantly higher in symptomatic patient group 
compared to the control group (22).  In another study 
evaluating the relation between AUR and prostatic in-
flammation, 232 patients who had TURP due to BPH 
were included. In the study, groups with patients who 
had at least one or no AUR story before the operation 
were compared. While the occurrence rate of chronic 
prostatitis was 56% in the group with AUR story ac-
cording to the histological evaluation, it was 37% in the 
group without AUR story. Also, it was shown that PSA 
level of the patients with prostatic inflammation in 
AUR group was statistically significantly higher those 
without prostatic inflammation (7.7 vs. 5.0 ng/mL re-
spectively) (7). In a study investigating the relation 
between inflammation and pCa made on 293 patients 
who had prostate biopsy, it was shown that histological 
inflammation caused increase in serum PSA level but 
didn’t have a significant relation with latter pCa (23).

Rates of acute and chronic prostatitis were only 
1.2% and 27.2%, respectively, according to the histo-
logical evaluation made in this study. This shows that 
other factors may be effective on increased PSA levels 
in AUR patients apart from prostatic inflammation. 
If the pathological evaluation in our study was made 
only with biopsy, total prostatic inflammation rates of 
the patients could have been detected incompletely. 
However, in our study, all patients underwent surgical 
treatment for BPH after biopsy and the examination of 
surgical specimens strongly supported the fact that fac-
tors other than prostatic inflammation were effective 
on the elevated PSA level.

There are some limitations of our study. Since it was 
a retrospective study, PSA levels of the patients before 
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AUR are unknown. The comparison was not made with 
a control group that had not AUR but had a prostate 
biopsy after routine controls.  Also, patient population 
which couldn’t have spontaneous urination after AUR 
and had surgeries planned were included in the study. 
This may explain the large prostate volume which is 
among the factors which may cause an increase in PSA 
levels of the patients and constitutes one of the limita-
tions of this study investigating only AUR and urethral 
catheter-related PSA increase.

CONCLUSION
According to the histological examinations made 

after biopsy and operation in these patients, it was ob-
served that pCa rates were lower compared to pCa de-
tection rate in routine patient screenings in literature. 
So application of standard biopsy shouldn’t be recom-
mended in every high PSA case observed after AUR 
and urethral catheter placement. If we consider the low 
pCa rates in our study, biopsy should only be applied 
in chosen cases especially in patients with PSA>10 ng/
mL levels. Serum total PSA level and PSA density are 
regarded as auxiliary examinations for pCa detection 
in urethral catheter placed patients after AUR. But pro-
spective randomized controlled studies with a wide pa-
tient population are still needed to support this study.
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