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Chapter 1 ‐ General introduction, background and outline of the
thesis

The clinical value of TURP in patients with elevated or rising PSA

Benign prostatic hyperplasia (BPH) is a common condition in ageing men. As
prostate enlargement is not always accompanied with symptoms, the exact
prevalence of this condition is difficult to estimate. However, we surely know
that clinical BPH is highly prevalent. In the Baltimore Longitudinal Study of
Aging [1], it was shown that 60% of men aged 60 years or more have some
degree of BPH. The Olmstead County Survey [2] estimated that in unselected
Caucasian men in the United States over 70 years of age, 28% had moderate to
severe lower urinary tract symptoms (LUTS). Furthermore, BPH is the second
most common cause of surgical intervention in men over 60 years of age [3].

Prostate cancer on the other hand is diagnosed in 2.6 million new cases in
Europe yearly. Bray [4] has proven that 11% of all male cancer cases in Europe
were prostate cancers. Black [5] estimated that 9% of all cancer related deaths
among men in Europe were due to prostate cancer. This implicates that
prostate cancer is a health problem of the ageing male, especially in developed
countries.

With the introduction of prostate specific antigen (PSA), a very interesting
marker to diagnose prostate cancer became available as PSA is more sensitive
than the formerly used prostate acid phosphatase (PAP) in detection of
prostate cancer [6]. However, PSA is organ specific and not cancer specific.
This implicates in many cases problems in diagnosing the nature of the
prostatic disease. Stamey showed [6] a linear correlation between PSA values
and prostate volume in BPH (r = 0.31).

Taking all these data together, it means that many patients are referred to an
urologist because of elevated and/or rising PSA values. If PSA values are
13
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elevated and/or rising, if rectal examination and/or transrectal ultrasound are
suspect for prostate cancer and extended multisite biopsies show malignancy,
prostate cancer is diagnosed. In this case, treatment can be discussed with the
patient according to the current guidelines. If however PSA values are elevated
and/or rising, patient has no or minor LUTS, rectal examination and/or rectal
ultrasound show no suspicion for prostate cancer and (multiple) extended
prostate biopsies show no malignancy, uncertainty will arise.

In a recent publication on health perceptions in patients who undergo
screening and work up for prostate cancer, Katz [7] showed that men with an
abnormal prostate cancer screening report had an increased cancer related
worry and more problems with sexual function. No one can find cancer; on the
other hand, no one can reassure those patients.

Similar findings were

encountered in breast cancer screening [8][9]. So far, a lot of research is
performed on what to do if patients present with elevated and/or rising PSA
values, no LUTS, normal rectal examination and/or normal transrectal
ultrasound, and negative (multiple) extended prostate biopsies. For example,
PSA age related values or PSA density can be used [10].

Connolly [11]

elaborated on the value of PSA velocity. Another refinement of PSA work up
can be done with PSA ratio as shown by Laguna [10].

In the same group of patients with elevated and/or rising PSA, no LUTS, normal
rectal examination and/or transrectal ultrasound and negative (multiple)
extended prostate biopsies, one can try to refine diagnosis using different
biopsy strategies. Hodge [12] performed research on a 6 core biopsy strategy.
Arnold [13] promoted a 12 core biopsy scheme. More recently, Guichard [14]
promoted the value of a 21 core biopsy strategy.
14
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improve the diagnostic yield using saturation biopsies [15]. Another diagnostic
dilemma is how many repeat biopsies should be done? Interesting work in this
field was performed by Djavan [16][17]. Djavan showed that the chance to find
cancer in the first biopsy session is 24%. In a second biopsy session, 13%
positive biopsies were encountered. After the second biopsy, diagnostic yield
dropped dramatically.

If in these patients the PSA value remains elevated, one could wonder if
inflammation could be the reason for PSA elevation. Many authors have
proven that inflammation was not responsible for elevated PSA values
[18][19][20]. Another ongoing discussion is the value of dietary manipulation;
to our knowledge, no sound prospective, randomised placebo controlled trials
have been published until now.

What is known about PSA in BPH patients? PSA is a marker for bladder outlet
obstruction (BOO), a predictor of future prostate growth, a marker for elevated
risk of acute urinary retention and PSA elevation is correlated with an
augmented need for surgical therapy of BPH. All of these conditions have been
proven to be present in patients with LUTS [21][22][23][24].

Nevertheless, the question remains what action to undertake in this group of
patients if there is only minor LUTS. In this thesis we try to answer this
question.
After this introduction, we discuss the results obtained in a retrospective
analysis in patients with no bothersome LUTS (International Prostate
Symptoms Score (IPSS) 0‐7 or 8‐19), elevated and/or rising PSA (≥ 4 ng/ml),

15
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normal rectal examination and/or normal transrectal ultrasound and (multiple)
negative prostate biopsies in Chapter 2. Special attention was given to
urodynamic evaluation.
The results of the evaluation of the same group of patients with focus on TURP
outcome with regard to symtomatology, PSA evolution and histological
characteristics are shown in Chapter 3, while the results of a long term
evaluation executed on the same group of patients are shown in Chapter 4.
In Chapter 5, the data obtained in a prospective analysis in a group of patients
with the same characteristics are shown.
Chapter 6 deals with the proposal of a new algorithm to diagnose and treat
patients with the above mentioned features.
Finally, in Chapter 7, we end with some summarizing discussion and
conclusions. Chapter 8 consists of the Dutch translation of this summarizing
discussion and conclusions.
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Abstract
Objectives:
To determine the role of pressure flowmetry in patients without bothersome
lower urinary tract symptoms (LUTS), rising prostate‐specific antigen (PSA)
levels and diagnosed as having clinical benign prostatic hyperplasia (BPH) after
negative (multiple) extended multi‐site biopsy.
Methods:
The study enrolled patients with minor LUTS who were referred to our
urological practice by their general practitioner because of a rising PSA level (≥
4 ng/mL). After exclusion of clinical prostatic carcinoma by digital rectal
examination and transrectal ultrasound, all patients underwent at least one set
of extended multi‐site biopsies to exclude T1c prostate cancer. Patients with
negative biopsies (clinical BPH) were subjected to pressure flowmetry
whereafter those with bladder outlet obstruction underwent TURP.
Results:
The study included 82 patients, with a mean age of 64.8 years (50.2–78.2
years), satisfying the inclusion criteria. Urodynamic analysis showed that all
patients had bladder outlet obstruction. After TURP, eight patients (9.8%) were
diagnosed as having histologically proven prostate cancer; 74 patients (90.2%)
were diagnosed as having BPH. Patients of the BPH group had a mean pre‐
operative PSA level of 8.8 ng/mL (4.3‐25.8 ng/mL) and a mean International
Prostate Symptom Score of 8.8 (2‐18). The mean detrusor pressure at
maximum flow in BPH patients was 89.5 cm H2O (20‐200 cm H2O).
Conclusions:
An increased PSA in patients with minor or no LUTS, clinical BPH and negative
extended multi‐site prostate biopsy is strongly correlated to bladder outlet
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obstruction. Therefore, patients with these characteristics should be treated
with TURP.

Keywords: Benign prostatic hyperplasia, lower urinary tract symptoms,
pressure flowmetry, prostate cancer, prostate‐specific antigen, transurethral
resection of the prostate
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Introduction
Twenty five percent of men over 50 years old have lower urinary tract
symptoms (LUTS). LUTS may be caused by benign prostatic hyperplasia (BPH),
one of the most common diseases among ageing men and the second most
common cause of surgery in men over 60 years old [1]. Another cause of LUTS
may be prostate cancer (PCa), which has become the most common cancer in
males in several developed countries, especially in Western populations and
particularly among the black population of the US.

Many patients are referred to a urological practice because of an elevated
prostate‐specific antigen (PSA) level. Because of its organ‐specificity, PSA has
become a useful marker in prostate screening [2]. It is exclusively produced in
the prostate and more sensitive than prostatic acid phosphatase (PAP) in the
detection of PCa; however, it is not cancer specific [2]. One of the major
problems is the poor specificity at the upper cut‐off levels. In a study of Ercole,
21% of patients undergoing transurethral resection of the prostate (TURP)
because of BPH, had a PSA level > 4 ng/mL, 3% of these patients had a PSA level
> 10 ng/mL [3]. Patients with an elevated PSA level are usually examined by
digital rectal examination (DRE), transrectal ultrasound (TRUS) and extended
multi‐site biopsy to discriminate between PCa and BPH.

If left untreated, BPH may ultimately lead to bladder outlet obstruction (BOO).
BOO can be demonstrated by urodynamic investigation with pressure
flowmetry [4]. It has repeatedly been shown that BOO results in high detrusor
pressure during micturition [1][5]. This can ultimately cause an increase in
residual urine volume and a decline in bladder sensation [1]. In a number of
patients, BOO will ultimately cause detrusor decompensation because the
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detrusor muscle has a tendency to fatigue. As detrusor hypertrophy may be
reversible, detrusor pressure may fall to normal levels after TURP. It is well
recognised that not all patients with BPH develop BOO. However, there is
ample evidence that an increased prostate volume and elevated PSA level are
associated with an increased risk of acute urinary retention and a greater need
for invasive therapy [6‐8]. In the present study, we evaluated the risk of BOO in
BPH patients with minor LUTS and rising PSA levels.

Methods
The study was approved by the hospital’s Ethics Committee and conducted
according to the established good clinical practice criteria.

Study population
The study enrolled patients without bothersome LUTS who were referred to a
specialist by their general practitioner because of an elevated PSA level (≥ 4
ng/mL). Patients with urinary tract infections and/or suspected DRE and/or
suspected TRUS were excluded from the study.

Study Design
Previously collected data of patients were examined in a retrospective analysis.
Patients with no complaints of LUTS and an elevated PSA (≥ 4 ng/mL) who were
referred by their general practitioner to our department were first evaluated
by means of DRE and TRUS. Subsequently, all patients underwent at least one
set of extended multi‐site biopsies to detect T1c PCa. Patients with negative
biopsies were subjected to pressure flowmetry. When BOO was diagnosed,
patients underwent TURP. Resected tissue fragments were weighted and
carefully examined for histologic evidence of PCa. Because all patients were
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referred by their general practitioner, PSA tests were carried out in different
laboratories. DRE, TRUS and determination of International Prostate Symptom
Score (I‐PSS) (adapted from file) were all performed by one single well‐
experienced urologist, i.e. the main investigator.

Study procedures
TRUS was carried out with a Kretz Ultrasound type combison 310 A+. Patients
were considered unobstructed at a detrusor pressure at maximum flow
(PdetQmax) < 20 cm H2O, a PdetQmax between 20 and 40 cm H2O was considered
equivocal and patients with a PdetQmax ≥ 40 cm H2O were considered to be
obstructive. Biopsies were performed with a spring‐loaded automatic biopsy
gun (Bard magnum) fitted with a 18 gauge Tru‐cut needle guided by a side
firing transrectal probe US 7.5 mHz bipolar. All patients received quinolone
prophylaxis for five days, starting the day before the biopsy. No local
anaesthesia was used. Prostate biopsies were handled and reported as
proposed by the European society of uropathology [9]. Urodynamics were
performed by an experienced nurse using Laborie Medical technologies
INC/UDS‐64‐IIs. Patients received low dose quinolone prophylaxis for 48 hours,
starting one day before the urodynamic study. Filling was done standing with a
filling speed of 35 mL/min, using a 6 French filling catheter (double lumen).
Pressure flow analysis was carried out in standing position according to the
International Continence Society (ICS) criteria (Abrams–Griffiths score) [4]. All
endoscopic procedures were done under loco‐regional anaesthesia by the main
investigator using an Olympus resectoscope 26 or 28 charrière, depending on
estimated prostate volume. After TURP, resected prostate specimens were
embedded until four sets, each containing 2 g of tissue, were filled. In case > 8
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g of resected prostate tissue, one additional cassette for each additional 10g of
tissue was filled [10].

Statistical Methods
All statistical analyses were performed using the routines of the Statistical
Package for Social Sciences (SPSS) software. Two groups of patients were
compared using the independent samples t‐test. A P value < 0.05 was
considered to indicate statistical significance.

Results
Number of patients and baseline characteristics
Of those patients satisfying the inclusion criteria of no bothersome LUTS and a
PSA ≥ 4 ng/mL, 82 had at least one set of negative extended multi‐site biopsies.
After TURP, eight out of 82 patients (9.8%) had histologically proven PCa; 74
patients (90.2%) had histologically proven BPH. Most of the results in this
article are deducted from the figures of the BPH group.

Patient baseline characteristics are shown in Table 2.1. The mean age of all
patients correlated well with that of the BPH group. Thirty seven BPH patients
(50%) had a PSA between 6 and 10 ng/mL; 22 BPH patients (29.7%) had a PSA >
10 ng/mL.
Table 2.1: Patient baseline characteristics.
All patients (n = 82)
Mean age (years)
64.8 (50.2 – 78.2)
Mean pre‐operative PSA
8.8 (4.3‐25.8)
Mean number of biopsy procedures 1.7 (1 – 6)
Mean pre‐operative I‐PSS
8.5 (0‐18)

BPH patients (n = 74)
64.6 (50.2 – 78.2)
8.8 ng/mL (4.3 – 25.8)
1.6 (1 – 6)
8.8 (2 – 18)

The clinical value of TURP in patients with elevated or rising PSA

None of the BPH patients had severe LUTS (I‐PSS > 19), 43 patients (58.1%) had
moderate symptoms (I‐PSS 8‐19) and 31 patients (41.9%) had mild symptoms
(I‐PSS ≤ 7) (Figure 2.1). No patients were referred because of LUTS and none of
the patients was spontaneously complaining of LUTS. The average I‐PSS was 8.8
(2‐18) (Figure 2.2). There was a negative correlation between I‐PSS and PSA
levels (R= ‐0.3782, P < 0.001). Both I‐PSS and PSA levels normalised after TURP
in all patients.

5 8 .1 %

60

% patients

50

4 1 .9 %

40
30
20
10
0

N =3 1
mild LUTS

N =4 3
moderate LUTS

Figure 2.1: Percentage of benign prostatic hyperplasia (BPH) patients with mild
(I‐PSS ≤ 7) or moderate (I‐PSS 8‐19) lower urinary tract symptoms (LUTS) at
baseline.
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Figure 2.2: Mean International Prostate Symptom Score (I‐PSS) (SE) within
different Prostate‐specific antigen (PSA) categories and in the total population
of benign prostatic hyperplasia (BPH) patients at baseline.
Urodynamic analysis
Only three BPH patients (4.1%) had an equivocal detrusor pressure at
maximum flow (PdetQmax 20 to 39 cm H2O) at baseline; in this group cystoscopy
showed obstruction. In two of these patients, the Watts factor could be
reconstructed and showed normal detrusor contractility; in one patient the
Watts factor could not be reconstructed. Seventy one patients (95.9%) were
clearly obstructed (PdetQmax ≥ 40 cm H2O) (Figure 2.3). Mean PdetQmax was
89.5 cm H2O (20‐200 cm H2O) (Figure 2.4). Of the patients with a slightly
elevated PSA (> 4 to ≤ 6 ng/mL), 73.3% had an overactive bladder with
urodynamic signs of detrusor overactivity. Of the patients with a PSA > 10
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ng/mL, 68.2% had stable cystometry. The number of patients with stable vs.
unstable cystometry was significantly different between both groups (P =
0.021). The PdetQmax was not statistically significantly correlated with PSA
levels (P = 0.364; Figure 2.4), age (P = 0.446) or I‐PSS (P = 0.315).

Figure 2.3: Percentage of benign prostatic hyperplasia (BPH) patients within
different categories of detrusor pressure at maximum flow (PdetQmax) at
baseline.
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Figure 2.4: Detrusor pressure at maximum flow (PdetQmax) (SE) in benign
prostatic hyperplasia (BPH) patients within different prostate‐specific antigen
(PSA) categories.

Prostate weight and histology
After TURP, all resected specimen was carefully weighted and histologically
examined. Eight out of 82 patients (9.8%) were found to have PCa; seven of
these patients (87.5%) had clinically important PCa. One patient with T1aG2
was assigned to watchful waiting because this cancer has a low malignant
potential (Gleason score 3 + 3 = 6). The mean prostate weight (after TURP) was
44.2 g (13‐100 g). Prostate weight varied considerably between BPH patients
(Figure 2.5) and was positively correlated with PSA levels (P = 0.003, R =
0.3199) and PdetQmax (P = 0.011, R = 0.2656), but there was no statistically
significant relation between prostate weight and I‐PSS score (P = 0.189) or
overactive bladder (P = 0.176).
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Figure 2.5: Percentage of benign prostatic hyperplasia (BPH) patients within
different categories of prostate weight.
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Discussion
Patients with a continuously rising PSA level without evidence of PCa, even
after (multiple) extended multi‐site prostate biopsy, are a challenging
diagnostic problem that occurs quite often in a urological practice. Especially
when there are minor or no urinary symptoms, patients and their general
practitioners and urologists are worried and anxious that the patient might
develop PCa.

In the current study, all patients were referred by their general practitioner
because of an elevated PSA level (> 4 ng/mL); none of them was referred
because of bothersome LUTS. In patients where DRE and TRUS did not indicate
malignancy, at least one set of extended multi‐site prostate biopsies was
performed to screen for T1c PCa. It is common practice to repeat prostate
biopsies after a certain time if the first set of biopsies showed no malignancy.
Sometimes patients with an elevated PSA level and negative biopsy are given
chemoprevention or antibiotics hoping that this will normalise their PSA level.
Although minor complications of extended multi‐site biopsies are very
common, severe complications are rather rare (3.5% fever; 0.4% acute urinary
retention; 0.5% hospital admittance because of sepsis) [11]. However, besides
the fact that a prostate biopsy is an unpleasant examination for the patient,
there is no scientific reason to repeat prostate biopsies ad aeternam. Djavan et
al showed that the cancer detection rate in patients with a PSA level between 4
and 10 ng/mL is 22% on the first biopsy and 10% on the second biopsy [12][13].
Biopsy 3 and 4 had slightly higher complication rates than the first two biopsies
and cancer detected on biopsies 3 and 4 had a lower Gleason score, volume
and stage. Many authors tried to optimise the biopsy regimen to increase the
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diagnostic power [14][15][16][17]. In the present study, the average number of
biopsy sets was 1.6; no serious complications were reported.

It has previously been shown that high PSA levels in patients with bothersome
LUTS are associated with an augmented risk of acute urinary retention and BPH
related surgery [6][8][18]. In the present study, urodynamic investigation
showed that all patients had BOO, suggesting that a PSA level ≥ 4 ng/mL is also
an important indication of BOO in patients presenting to their general
practitioner without bothersome LUTS. We suggest that a high intravesical
permictional detrusor pressure is a reason for rising PSA levels, even without
major complaints [19]. Urodynamic investigation, especially with a low regimen
of antibiotic prophylaxis, can be considered as a minimally invasive procedure
for the diagnosis of BOO with a low complication rate [20].
Since all patients were found to be obstructed, all of them underwent TURP.
TURP is indicated in the first place in patients with BOO because high detrusor
pressure can lead to detrusor hypertrophy and ultimately to hypocontractility
[5]. Detrusor hypertrophy has been shown to be a reversible process and the
risk of detrusor fatigue diminishes after TURP [5]. Rodriguez showed that the
clinical benefit of TURP is greater in patients who are more severely obstructed
[21].

A second reason why patients were offered TURP is because histological
analysis of tissue samples from the transition zone of the prostate allows
detection of PCa that could not be detected after (multiple) extended multi‐site
biopsies. According to McNeal, 24% of PCas are located in the transition zone
[22]. Greene showed that transition zone PCa is frequently associated with
larger and high grade PCa in the peripheral zone [23]. Furthermore a subset of
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PCas located in the transition zone can be aggressive [24][25][26]. To date,
there have been no studies investigating the diagnostic yield of PCa in men
with minor LUTS [27][28]. In the current study, eight out of 82 patients (9.8%)
were histologically diagnosed as having PCa; seven of these patients (87.5%)
had clinically important PCa.

The theory that the elevated PSA levels in the patients included in our study are
due to an elevated PdetQmax caused by BOO is supported by the finding that
PSA levels normalised after TURP in all patients. Despite the clear correlation
between elevated PSA levels and BOO in the patients included in this study, we
believe that pressure flow urodynamics are still recommended to decide
whether TURP is indicated. The patients in this study did not seek help because
of bothering LUTS and an elevated PSA level on its own is no reason to perform
TURP. While I‐PSS is a subjective measure, urodynamics provide objective
information which can be used to discuss the intervention with the patient.

Regression analysis revealed that there was a negative correlation between
PSA levels and I‐PSS, which can probably be explained by the fact that an
elevated PSA level is caused by high pressure, resulting in a good flow, no
dysuria, and consequently a low I‐PSS. This theory is supported by a previous
study showing that a normal maximum flow rate does not rule out obstruction
[29]. The results of another study suggested that although the I‐PSS is useful to
evaluate symptom worsening or improvement over time, there is only a poor
correlation between the I‐PSS and obstruction [30]. Therefore, relative changes
in the I‐PSS over time may be more meaningful than the absolute I‐PPS. This
might also explain why all patients included in the present study were
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obstructed, but none of them had severe LUTS. Finally, we found a positive
correlation between PSA levels and prostate weight (after TURP).

Conclusions
The present study shows that there is a scientific basis for pressure flow studies
in patients with a rising PSA level, with minor or no complaints of LUTS and
after (multiple) negative extended multi‐site biopsies because (nearly) all these
patients are found to be obstructive. The elevated PSA in obstructed patients is
probably due to a chronically elevated intravesical pressure. De‐obstruction,
i.e. TURP, can be indicated in these patients with BPH and rising PSA as it allows
extensive histological examination of the transition zone of the prostate, thus
providing more certainty about the diagnosis and reducing the fear of PCa,
which is often associated with elevated PSA levels.

Although patients in the present study were not referred because of LUTS,
more than half appeared to have moderate LUTS when they completed the I‐
PSS. This implies that intravesical permictional pressure is to be considered
uncomfortable for the patient.
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The clinical value of TURP in patients with elevated or rising PSA

Abstract
Objectives:
To determine the clinical relevance of transurethral resection of the prostate
(TURP) in patients with minor lower urinary tract symptoms (LUTS) but
elevated prostate‐specific antigen (PSA) levels.
Methods:
In this study, we retrospectively included 82 patients (50.2–78.2 years) with
minor LUTS, elevated PSA (≥ 4 ng/mL) and no signs of prostate cancer after
(multiple) negative multisite biopsies who underwent TURP after they were
diagnosed by urodynamics with bladder outlet obstruction (BOO). We
evaluated the clinical benefit of TURP by assessing its effect on International
Prostate Symptom Score (I‐PSS) and PSA and the diagnostic value of histological
examination of the resected tissue for the presence of PCa.
Results:
After TURP, histological analysis of the resected specimen revealed that eight
patients (9.8%) had prostate cancer (PCa); seven of these patients had a
tumour that needed further treatment. The remaining 74 patients (90.2%)
were diagnosed with BOO due to BPH/BPE. In this group, the mean PSA level
decreased from 8.8 ng/mL before TURP to 1.1 ng/mL in the first year and 1.3
ng/mL in the second year after TURP; the mean I‐PSS decreased from 8.8 to 1.5
in the first year after TURP.
Conclusions:
The current data suggest that patients with minor LUTS and elevated PSA
without evidence of PCa are very likely to have BOO due to BPH/BPE and may
benefit from TURP if obstruction is proved. However, a prospective trial is
warranted to assess the impact of these results on clinical practice.
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Introduction
Prostate‐specific antigen (PSA) has proved to be a very useful tumour marker
for the prostate gland. However, as PSA is not prostate cancer (PCa)‐specific
[1], especially at the upper cut‐off levels, and early PCa is often asymptomatic,
an elevated PSA level may be a major cause of concern for patients without
clinical evidence of PCa. Therefore, many patients with minor or no LUTS are
referred to a urologist because of an elevated PSA level. When there are no
arguments for bladder outlet obstruction (BOO) and digital rectal examination
(DRE) and transrectal ultrasound (TRUS) of the prostate shows no signs of
malignancy, many of these patients are subjected to extended multisite
biopsies to rule out T1c PCa. If biopsies do not show malignancy, patients are
usually actively monitored with our without treatment with antibiotics, diet
supplements, etc. In most cases, the PSA level is re‐evaluated after a certain
period of time and, if PSA is still elevated, a new set of biopsies is analysed [2].
When multiple negative biopsy procedures give no explanation for the elevated
PSA level, uncertainty grows.

In the present paper we evaluated whether elevated PSA levels in patients with
minor LUTS but no biopsy‐proven PCa are due to BOO. In addition, we
evaluated the diagnostic and symptomatic benefits of subsequent TURP in
these patients.

Methods
The study was approved by the hospital’s Ethics Committee and conducted
according to the established good clinical practice criteria.
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Study population
The study retrospectively included all patients without bothersome LUTS with
an elevated PSA (≥ 4 ng/mL) and no signs of PCa by DRE and TRUS and
(multiple) negative multisite biopsies who were referred to our department
since January 1997. All these patients underwent a diagnostic TURP after they
were diagnosed by urodynamics with BOO or equivocal detrusor pressure at
maximum flow (PdetQmax). Patients with urinary tract infections and/or clinical
PCa were excluded from the study. All patients were informed about the
potential risks associated with the procedure.

Study Design
Patients with no bothersome LUTS who were referred by their general
practitioner to our department because of an elevated PSA level (≥ 4 ng/mL)
were evaluated by means of DRE and TRUS and underwent at least one set of
12‐core extended multi‐site biopsies to exclude T1c PCa. Patients with no signs
of malignancy were subjected to pressure flowmetry and those with BOO
(PdetQmax ≥ 40 cm H2O) or equivocal PdetQmax (between 20 and 40 cm H2O)
were treated with TURP. The clinical relevance of TURP in these patients was
evaluated by assessing its effect on I‐PSS and PSA and the diagnostic value of
histological examination of the resected tissue for the presence of PCa. The
International Prostate Symptom Score (I‐PSS) was evaluated before and within
the first year after TURP; PSA levels were evaluated pre‐operatively and within
the first and second year after TURP. Initial PSA tests were performed in
different laboratories as all patients were referred by their general practitioner.
Further examination was performed by the main investigator/urologist. This
included DRE, TRUS, assessment of the patient’s medical history with the I‐PSS
(adapted from file), extended 12‐core multisite biopies and evaluation of post‐
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operative PSA levels. Pressure flowmetry was performed by an experienced
study nurse.

Study procedures
TRUS was performed using a Kretz Ultrasound type combison 310 A+. 12‐core
biopsies were done with a spring‐loaded automatic biopsy gun (Bard magnum)
fitted with a 18 gauge Tru‐cut needle guided by a side firing transrectal probe
US 7.5 mHz bipolar. The 12‐core biopsy protocol was described in 2002 by
Durkan et al. [3]. Briefly, 6 laterally targeted biopsies, 2 from the transition
zone and 4 from the lateral peripheral zones were taken in addition to the
conventional parasagittal sextant biopsies (at the base, mid gland and apical
regions of the prostate). All biopsies were performed using this protocol.
Patients received quinolone prophylaxis for five days, starting the day before
the biopsy. No local anaesthesia was used. Prostate biopsies were handled and
reported as proposed by the European society of uropathology [4].
Urodynamics were performed using Laborie Medical technologies INC/UDS‐64‐
IIs. All patients were treated with low dose quinolone prophylaxis for 48 hours,
starting the day before urodynamics. Filling was done standing with a filling
speed of 35 mL/min, using a 6 French filling catheter (double lumen). Pressure
flow analysis occurred in agreement with the International Continence Society
(ICS) criteria (Abrams–Griffiths score). Patients with a PdetQmax < 20 cm H2O
were considered unobstructed, those with a PdetQmax ≥ 40 cm H2O were
considered obstructed and a PdetQmax between 20 and 40 cm H2O was
considered equivocal. Endoscopic procedures were done under loco‐regional
anaesthesia using an Olympus resectoscope 26 or 28 charrière, depending on
estimated prostate volume. After TURP, resected prostate fragments were
weighed and carefully examined. Afterwards, the fragments were embedded
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until four sets, each containing 2 g of tissue, were filled. When there was an
excess of prostate tissue, one additional cassette for each additional 10 g of
tissue was filled [5].
Statistical Methods
All statistical analyses were performed using the routines of the Statistical
Package for Social Sciences (SPSS) software. When two successive results were
compared on the same patients, the paired samples t‐test was used for
variables for which the normality assumption was accepted; the non‐
parametric sign test was used for variables with no normal distribution. Two
groups of patients were compared using the independent samples t‐test when
the normality assumption was accepted and the Mann‐Whitney U Test for
variables with no normal distribution. A P value < 0.05 was considered to
indicate statistical significance.

Results
Number of patients and baseline characteristics
Eighty two patients satisfied the inclusion criteria of no bothersome LUTS, a
PSA ≥ 4 ng/mL, no evidence of malignancy after DRE, TRUS and at least one set
of negative 12‐core extended multi‐site biopsies. Nearly all patients were found
to be obstructed; i.e. 3 patients had an equivocal pressure at maximum flow
(PdetQmax 20 to 39 cm H2O), 79 patients were clearly obstructed (PdetQmax ≥ 40
cm H2O). When obstruction was proved, patients underwent TURP. After TURP,
histological analysis showed that eight patients (9.8%) had PCa; 74 patients
(90.2%) had BPH (including 71 patients with obstructed and three patients with
equivocal pressure).
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Table 3.1: Baseline characteristics.
Mean age (years)
Mean pre‐operative PSA (ng/mL)
Mean number of biopsy
procedures
Mean pre‐operative I‐PSS

All patients (N = 82)
64.8 (50.2 – 78.2)
8.8 (4.3‐25.8)

BPH/BPE patients (N = 74)
64.6 (50.2 – 78.2)
8.8 (4.3 – 25.8)

1.7 (1 – 6)

1.6 (1 – 6)

8.5 (0‐18)

8.8 (2 – 18)

The baseline characteristics are shown in Table 3.1. In the group of patients
with clinical BPH/BPE, the mean I‐PSS was 8.8 (2‐18) (Figure 3.1). None of the
patients had severe LUTS (I‐PSS > 19), 43 patients (58.1%) had moderate LUTS
(I‐PSS 8‐19) and 31 patients (41.9%) had mild LUTS (I‐PSS ≤ 7) (Figure 3.2). I‐PSS
and PSA levels were negatively correlated (r = ‐0.3782, P < 0.001). The number
of biopsies in patients with mild and moderate LUTS is shown in Table 3.2.
Patients with mild LUTS underwent more biopsies than patients with moderate
LUTS (P = 0.012) because there was more uncertainty about the cause of the
elevated PSA in these patients.

Table 3.2: Number of biopsies in patients with mild and moderate I‐PSS.
Number of
biopsies

All patients (N = 82)

Preoperative I‐PSS
Mild (< 7) (N = 36)

Moderate (8‐18) (N = 46)

1

49 (59.8%)

13 (36.1%)

36 (78.3%)

2

18 (22%)

14 (38.9%)

4 (8.7%)

3

12 (14.6%)

7 (19.4%)

5 (10.9%)

3 (3.7%)

2 (5.6%)

1 (2.2%)

≥4
Number of
biopsies

BPH/BPE patients
(N = 74)

Mild (< 7) (N = 31)

Moderate (8‐18) (N = 43)

1

45 (60.8%)

12 (38.7%)

33 (76.7%)

2

15 (20.3%)

11 (35.5%)

4 (9.3%)

3

12 (16.2%)

7 (22.6%)

5 (11.6%)

2 (2.7%)

1 (3.2%)

1 (2.3%)

≥4

Preoperative I‐PSS
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Histology
After TURP, all resected specimen was weighed and histologically examined.
Table 3.3 shows the weight of prostate tissue resected; the mean weight was
43.8 g in all patients and 44.2 g in patients with histologically proven BPH.
There was a positive correlation between the pre‐operative PSA and the weight
of tissue resected (r = 0.3199, P < 0.0005). As shown in table 3.4, eight out of 82
patients (9.8%) had PCa: seven patients (87.5%) had clinically important and
potentially life threatening PCa (mostly T2 tumours). PCa with a Gleason score
≥ 7 was labelled as ‘clinically important PCa’. Most of these patients had T2/T3
PCa and PCa was usually located anterior or lateral peripheral. All patients with
clinically important PCa were treated according to the European Association of
Urology (EAU) guidelines (Table 3.4) [2]. One of these patients had a Gleason
score of 3 + 2, but as this patient was rather young (62 years), very anxious and
had 10% of tumour in the tissue resected, he also received further treatment.
One patient with T1aG2 was assigned to watchful waiting because of his age
(72 years), his moderate general condition and the acceptable malignant
potential of his cancer (Gleason score 3 + 4 = 7). The PSA level of this patient
dropped from 6.4 ng/mL before TURP to 0.65 ng/mL a few months after TURP,
which was an extra argument for watchful waiting. There was only 1% tumour
in the prostate tissue resected and we consider a tumour as a T1a tumour
when it comprises less than 5% of the tissue resected, regardless of Gleason
score [6].
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Among those patients with at least two sets of negative biopsies (N = 33), four
(12.1%) were diagnosed with PCa in the TURP specimen. Among the patients
with only one set of negative biopsies (N = 45), four (8.9%) had PCa in the TURP
specimen. Only five patients not diagnosed with PCa (6.8%) had signs of
inflammation and prostatitis.

Table 3.3: Weight of prostate tissue resected.
Weight of prostate tissue

All patients (N = 82)

BPH/BPE patients (N = 74)

< 30 g

21 (25.6%)

19 (25.7%)

30‐39 g

16 (19.5%)

14 (18.9%)

40‐49 g

14 (17.1%)

13 (17.6%)

50‐59 g

16 (19.5%)

15 (20.3%)

≥ 60 g

15 (18.3%)

13 (17.6%)
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Table 3.4: Histological data of patients diagnosed as having PCa after TURP.
ERT: external beam radiotherapy, HPIN: high‐grade intraepithelial neoplasia,
RRP: radical retropubic prostatectomy.
Age
(years)

Pre‐op.
PSA
(ng/mL)
PSA ratio
7.3
(7%)

Bioptic
procedures

TURP
histological
examination

RRP
histological
examination

Other
treatment

Follow‐up

2

13 g / 2 g
tumour
Gleason 3+4=7
Peripheral zone
Perineural
invasion

‐

No recurrence
after 1 yr

65

5.9
(29%)

1

62 g / 0.62 g
tumour
Gleason 4+4=8
Peripheral zone
No perineural
invasion

‐

No recurrence
after 1 yr

66

9.5 (6.2%)

2

24 g / 1.2 g
tumour
Gleason 4+4=8
Peripheral zone
Perineural
invasion

‐

No recurrence
after 1 yr

62

7.2
(11%)

2

31 g / 3.1 g
tumour
Gleason 3+2=5
Transition zone
No perineural
invasion

‐

No recurrence
after 2 yrs

78

13.6
‐

6

37 g / 1.85 g
tumour
Gleason 4+5=9
Peripheral zone
Perineural
invasion

‐

No recurrence
after 2 yrs

68

5.6 (8.6%)

1

16 g / 3.2 g
tumour
Gleason 3+4=7
Peripheral zone
No perineural
invasion

‐

No recurrence
after 3 yrs

72

6.4
(19%)

1

Watchful
waiting

No recurrence
after 1 yr

70

15.8 (29%)

1

56 g / 0.6 g
tumour
Gleason 3+4=7
Peripheral zone
No perineural
invasion
T1aG2
62 g / 0.6g
tumour
Gleason 3+3=6
Transition zone
No perineural
invasion

16 g / 1.88 g
tumour
Gleason 3+4=7
Peripheral zone
Perineural invasion
Mainly anterior
Massive HPIN
T2cG3
8 g / 0.16 g tumour
Gleason 4+3=7
Peripheral zone
Perineural invasion
Central
HPIN loci
T2aG3
16 g / 4.42 g
tumour
Gleason 4+3=7
Peripheral zone
Perineural invasion
Central
Limited HPIN foci
T3G2
15 g / 1.5 g tumour
Gleason 3+2=5
Transition zone
Perineural invasion
Central
Limited HPIN foci
T1bG2
16g / 0.84 g tumour
Gleason 4+5=9
Peripheral zone
Perineural invasion
Central+peripheral
Limited HPIN foci
T2cG3
15 g / 0.87 g
tumour
Gleason 3+4=7
Peripheral zone
Perineural invasion
Central+anterior
Limited HPIN foci
T2aG3
‐
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I‐PSS and PSA after TURP
The I‐PSS returned to normal during the first year after TURP in all patients
(Figure 3.1). The mean decrease in I‐PSS was 7.3 (‐16 to ‐1) (Sign test, P <
0.001), resulting in a mean post‐operative I‐PSS of 1.5 (0‐7). The decrease in I‐
PSS appeared to be more pronounced in patients with moderate LUTS: the
mean I‐PSS decreased with 3.5 points (‐7 to ‐1) in patients with mild LUTS, and
with 10 points (‐16 to ‐4) in patients with moderate LUTS (Mann‐Whitney U
test P < 0.001). After TURP, all patients had mild LUTS (Figure 3.2). There was a
negative correlation between I‐PSS reduction and age (r= ‐0.1997 P = 0.044).

before TURP
11.6

after TURP

12
9.1

Mean I-PSS

10

8.8

8

6.4

6
4
2.0
1.5

2

1.3

1.5

0
>4 - ≤ 6

>6 - ≤ 10

>10

total

PSA (ng/mL)

Figure 3.1: Mean I‐PSS (SE) within different PSA categories and in the total
population of clinical BPH/BPE patients at baseline and after TURP.
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mild LUTS
moderate LUTS
N=74

100

% patients

75
N=43

50

N=31

25
N=0

0
before TURP

after TURP

Figure 3.2: Percentage of clinical BPH/BPE patients with mild (I‐PSS ≤ 7) or
moderate (I‐PSS 8‐18) LUTS at baseline and after TURP.
In 72 BPH/BPE patients, PSA levels were re‐evaluated in the first year after
TURP; two patients had their first check of PSA levels after two years. The mean
PSA decreased from 8.8 ng/mL at baseline to 1.1 ng/mL 1 year after TURP
(Table 3.5). Evaluation of the evolution of PSA levels in the first year after TURP
showed a normalisation (i.e. PSA < 4 ng/mL) in all but one patients (98.6%);
62.5% even had a post‐operative PSA level ≤ 1 ng/mL. In patients where the
pre‐operative PSA level was > 10 ng/mL, PSA decreased to ≤ 1 ng/mL in 68.2%
of the patients after TURP (P < 0.001). Evaluation of PSA levels in the second
year after TURP (N = 50), showed that the mean PSA level had decreased to 1.3
ng/mL (0.0‐4.9; Table 3.5); 26 patients (52%) had a PSA level ≤ 1 ng/mL. In 6/12
56

The clinical value of TURP in patients with elevated or rising PSA

patients (50%) with a pre‐operative PSA level > 10 ng/mL, PSA decreased to ≤ 1
ng/mL. PSA levels were significantly more reduced in patients with a mild I‐PSS
than in patients with a moderate I‐PSS (Mann‐Whitney U Test P < 0.001). There
was no statistically significant difference between PSA levels in the first and the
second year after TURP.

Table 3.5: Mean PSA at baseline and one and two years after TURP.
Number of patients with PSA
≤1

>1≤2

>2≤4

>4≤6

> 6 ≤ 10

> 10

Mean
PSA

Before TURP
(N = 74)
1 year after TURP
(N = 72)

0
(0%)
45
(62.5%)

0
(0%)
15
(20.8%)

0
(0%)
11
(15.3%)

15
(20.3%)
1
(1.5%)

37
(50.0%)
0
(0%)

22
(29.7%)
0
(0%)

8.8
(SE 0.4)
1.1
(SE 0.1)

≥ 2 years after
TURP (N = 50)

26
(52.0%)

13
(26.0%)

9
(18.0%)

2
(4.0%)

0
(0%)

0
(0%)

1.3
(SE 0.2)

Discussion
Patients with an elevated PSA, minor LUTS and no signs of PCa after DRE, TRUS
and (multiple) extended multisite biopsies are a challenging problem in
urological practice. Thus far, many techniques to improve bioptic yield and
reduce the risk of false‐negative results have been developed and discussed.
Special attention was advised for biopsies in the transition zone of the prostate
[3][8][9]. When the first set of biopsies does not show signs of malignancy, a
new set can be analysed. However, there are indications that extended
multisite biopsies are not harmless and might cause discomfort to the patient
[10].
We noticed that in patients with minor complaints of LUTS and no obvious
signs of malignancy, elevated PSA levels reflect an increased risk of BOO. There
was a negative correlation between the pre‐operative PSA and I‐PSS in these
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patients. Most likely, this is due to the fact that a high PSA level is caused by a
high PdetQmax, which gives a good flow and subsequently minor complaints. In
agreement with this theory, Abrams et al. previously showed that a normal
maximum flow rate does not rule out obstruction [11]. In addition, Laguna et
al. suggested that although the I‐PSS is useful to evaluate symptom worsening
or improvement over time, there is only a poor correlation between the I‐PSS
and obstruction [12]. Therefore, relative changes in the I‐PSS over time may be
more meaningful than the absolute I‐PPS. This might also explain why all
patients included in the present study were obstructed, but none of them had
severe LUTS.

Since untreated BOO can cause significant morbidity such as detrusor fatigue
[7][13], the patients were treated with TURP. An elevated PSA level is also
associated with an increased risk of acute urinary retention and invasive
therapy in patients with clinical BPH/BPE [14][15][16][17]. In a recently
published systematic review it was shown that TURP is very effective and
durable in alleviating LUTS suggestive of BPH [18]. The authors emphasised that
from an economic point of view, TURP is a very good treatment option given its
long‐term efficacy. In addition, TURP seems to be associated with a rather low
complication rate [19]. TURP had significant diagnostic and symptomatic
benefits for the patients included in our study.

After TURP, the I‐PSS

normalised in all patients, including those with a mild I‐PSS. Correlation analysis
showed a more pronounced decrease of I‐PSS in younger patients; this may be
because the detrusor muscle has a bigger potential to recover in this
population. Furthermore, all BPH/BPE patients had a sound post‐operative
decrease of PSA levels within the first year after TURP; in most cases PSA level
even fell to ≤ 1 ng/mL. These findings clearly indicate that BOO was the major
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cause of the elevated PSA level in these patients and that de‐obstruction is
sufficient to normalise PSA. PSA levels did not change significantly between the
first and the second year after TURP, providing further evidence for the non‐
malignant nature of the disorder. Finally, there was a more pronounced
decrease in PSA levels in the patient group with a mild I‐PSS. This is most likely
due to the negative correlation between pre‐operative PSA and I‐PSS.

Up till now, there has been controversy about the role of a diagnostic TURP
[20][21][22][23][24][25][26] and the importance of PCa arising in the transition
zone of the prostate [27][28][29][30]. In the current study, histological analysis
of the resected specimen after TURP showed the presence of PCa in eight out
of 82 patients (9.8%); seven of these patients had an important life‐threatening
type of PCa. In all cases, the tumours were located in the lateral or anterior
peripheral zones or in the central zone of the prostate, which are not easily
accessible for extended multisite biopsies. All these patients received further
treatment. Only one patient was assigned to watchful waiting given his age (72
years), the acceptable malignant potential of his cancer and his moderate
general condition. None of the patients recurred within one year. These results
indicate that TURP can be an important diagnostic tool in patients with no or
minor LUTS, elevated PSA levels and no signs of clinical PCa; special attention
should be given to the lateral and anterior part of the prostate away from the
rectum during a diagnostic TURP. The number of patients diagnosed with PCa
in the TURP specimen was comparable in patients with at least two sets of
negative biopsies (12.1%) and those with only one set of negative biopsies
(8.9%). Although these data concern only a small group of patients, they
suggest that performing more than one biopsy does not seem to have
considerable diagnostic benefits. However, we believe that in patients with

59

The clinical value of TURP in patients with elevated or rising PSA

mild LUTS, a second biopsy can be performed, as there is more uncertainty
about the cause of the elevated PSA in these patients.

Histological analysis also showed that only 5 of the 74 patients with no
histological signs of malignancy had signs of inflammation and prostatitis,
indicating that inflammation is not the main cause of increased PSA levels in
this patient group.

Conclusions
Our study shows that BOO may account for an elevated PSA level in patients
with minor LUTS, no signs of malignancy after (multiple) negative multisite
biopsies and diagnosed with bladder outlet obstruction (BOO) secondary to
clinical BPH/BPE. TURP can be a proper treatment for these patients as it will
result in a clear symptomatic benefit and a (super)normalisation of the PSA
level. Furthermore, histological examination of resected specimen is a useful
diagnostic tool to distinguish between clinical BPH/BPE and biologically
important and potentially life threatening PCa that would normally be
overlooked by extended multi‐site biopsies. However, a prospective trial is
warranted to assess the impact of these results on clinical practice.
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Abstract
Introduction: In patients with minor lower urinary tract symptoms (LUTS),
elevated prostate‐specific antigen (PSA) levels and (multiple) negative multi‐
site biopsies, therapy decision is complex. Long‐term outcome of a diagnostic
transurethral resection of the prostate (TURP) in these patients needs to be
determined.
Methods: We retrospectively evaluated patients with minor LUTS, elevated PSA
levels (≥ 4 ng/mL) and no signs of prostate cancer. Patients with bladder outlet
obstruction (BOO) underwent TURP. When TURP showed no malignancy,
patients were yearly evaluated by PSA testing and the International Prostate
Symptom Score (IPSS).
Results: The study included 82 consecutive patients satisfying the inclusion
criteria. All patients underwent TURP. No malignancy was encountered in 74
patients (90.2%). Of this group, 36 patients were followed more than 3 years
(mean of 62.1 months). One patient (2.8%) showed a persistently rising PSA
level with positive extended multi‐site biopsies 4 years after TURP, implying
further treatment. Thirty‐five patients (97.2%) had a permanent complete
normalisation of PSA levels (< 4 ng/mL) together with normalised IPSS.
Conclusions: We consider an elevated PSA level in patients with minor LUTS
and (multiple) negative multi‐site biopsies as a sign of BOO. If these patients
receive a diagnostic TURP, long‐term outcome is excellent.

Keywords: diagnosis; lower urinary tract symptoms; prostate cancer; prostate‐
specific antigen; transurethral resection of the prostate
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Introduction
Patients with elevated and/or rising prostate‐specific antigen (PSA) levels,
minor lower urinary tract symptoms (LUTS) and diagnosed as having clinical
benign prostatic enlargement (BPE) and/or benign prostatic hyperplasia (BPH)
because of (multiple) negative multi‐site biopsies are a challenging problem,
especially given the fact that PSA is organ‐ and not cancer‐specific. Many of
these patients undergo repeated multi‐site biopsies and are often empirically
treated with antibiotics, vitamins or nutritional supplements, etc. [1,2] not
always with a sound theoretical base for this treatment.

When PSA levels remain elevated and/or rise, uncertainty grows with repeated
negative multi‐site prostate biopsies. We have shown that in those patients,
bladder outlet obstruction (BOO) can be the reason for elevated and/or rising
PSA levels [3]. We also demonstrated that after performing a diagnostic
transurethral resection of the prostate (TURP), BPH is encountered in most of
these patients (90.2%) [4].

In the present study, we evaluated the long‐term outcome of those patients
who underwent a diagnostic TURP, more particularly the effect on PSA levels
and symptomatic benefit.

Methods
The study was approved by the Virga Jesse Ziekenhuis (Hasselt) hospital’s Ethics
Committee and conducted according to the established good clinical practice
and the applicable laws and regulation (approval number 06.06/uro06.01).
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Study design
Patients were evaluated by the main investigator after referral by their general
practitioner because of “asymptomatic” elevated and/or rising PSA levels (≥ 4
ng/mL). After exclusion of suspicion for prostate cancer (PCa) by digital rectal
examination (DRE) and transrectal ultrasound (TRUS), all patients underwent
extended (multiple) multi‐site prostate biopsies to exclude T1c PCa. Patients
with (multiple) negative biopsies were subjected to a urodynamic pressure‐
flow study. When detrusor pressure at maximum flow (PdetQmax) was ≥ 40 cm
H2O or 20‐40 cm H2O, patients were considered to have BOO or equivocal
detrusor pressures, respectively, and underwent TURP. When TURP showed no
malignancy, they were evaluated each year by means of the International
Prostate Symptom Score (IPSS) and PSA testing. Initial PSA testing was
performed in different laboratories because of referral by their general
practitioner. Additional tests, including DRE, TRUS, assessment of the patient’s
history and extended multi‐site prostate biopsies were all conducted by the
main investigator. Urodynamic pressure flowmetry was performed by an
experienced study nurse.

Study population
In this study, we retrospectively included all patients with minor LUTS [minor
LUTS was defined as mild (IPSS = 0‐7) or moderate (IPSS = 8‐19)], and elevated
and/or rising PSA levels, who were referred to our department between 1997
and 2004. These patients had no clinical signs of PCa after DRE, TRUS and
extended (multiple) multi‐site prostate biopsies. Patients diagnosed as having
BOO or equivocal PdetQmax following urodynamic evaluation underwent a
diagnostic TURP and were then followed over time. Patients with urinary tract
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infections or clinical suspicion for PCa were excluded from the study. All
patients were informed about the potential risks of TURP.

Study procedures
In all cases, 12‐core biopsies were performed with a spring‐loaded automatic
biopsy gun (Bard magnum) fitted with an 18‐gauge Tru‐cut needle guided by a
side firing transrectal probe US 7.5 mHz bipolar. Briefly, 6 laterally targeted
biopsies (2 from the transition zone and 4 from the lateral peripheral zones)
were taken in addition to conventional parasaggital sextant biopsies at the
base, mid‐gland and apical regions of the prostate [5]. All patients received
quinolone prophylaxis for 5 days, starting the day before the biopsy. No local
anaesthesia was used. Prostate biopsies were handled and reported as
proposed by the European society of uropathology [6]. Urodynamics were
performed using Laborie Medical technologies INC/UDS‐64‐IIs. All patients
received low‐dose quinolone prophylaxis for 48 hours, starting the day before
the urodynamic study. Filling was done standing with a filling speed of 35
mL/min, using a 6 French filling catheter (double lumen). Pressure‐flow analysis
was carried out according to the International Continence Society (ICS) criteria
(Abrams–Griffiths score) [7]. Endoscopic procedures were done under loco‐
regional anaesthesia using an Olympus resectoscope 26 or 28 charrière,
depending on estimated prostate volume. After TURP, resected prostate
fragments were weighed and carefully histologically examined. The fragments
were embedded until 4 sets, each containing 2 g of tissue, were filled. When
there was an excess of prostate tissue, 1 additional cassette for each additional
10 g of tissue was filled [8].
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Statistical methods
All statistical analyses were performed using the routines of the Statistical
Package for Social Sciences software. When two successive results were
compared on the same patients, the paired sample t‐test was used for
variables for which the normality assumption was accepted; the non‐
parametric sign test was used for variables with no normal distribution. Two
groups of patients were compared using the independent samples t‐test. A P
value < 0.05 was considered to indicate statistical significance.

Results
Number of patients and baseline characteristics
Of the 82 patients satisfying the inclusion criteria of minor LUTS, elevated
and/or rising PSA levels (≥ 4 ng/mL) and no signs of PCa after DRE, TRUS and
extended (multiple) multi‐site prostate biopsies, 79 patients (96.3%) were
clearly obstructed (PdetQmax ≥ 40 cm H2O) and 3 patients (3.7%) had an
equivocal PdetQmax (20‐40 cm H2O). After TURP, 8 patients (9.8%) were
diagnosed as having PCa; 74 patients (90.2%) had histologically proven BPH. In
this BPH group, the maximum follow‐up period was 8 years and 7 months; 36
patients had a follow‐up period of more than 3 years and were evaluated with
regard to long‐term follow‐up; 38 patients had a follow‐up period less than 3
years and were therefore not taken into account. Of those 36 patients, 1
patient (2.8%) had a persistently rising PSA level with positive extended multi‐
site prostate biopsies 4 years after TURP. This patient underwent subsequently
a radical retropubic prostatectomy (RRP). Thirty‐five patients (97.2%) were
then included in our long‐term evaluation and were referred to as the “PCa
excluded group”. In this “PCa excluded group”, TURP specimens showed in 2
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patients (5.7%) signs of chronic prostatitis which cannot be considered as the
cause of the elevated PSA levels.

Baseline characteristics of all patients correlated well with that of the PCa
excluded group (Table 4.1). In this latter group the mean age was 65 years;
patients were followed for a mean of 61.5 months and had a mean pre‐
operative PSA level of 8.2 ng/mL. In the majority of patients (80%), the pre‐
operative PSA level was between 4‐10 ng/mL. A suspicious PSA velocity with a
mean value of 3.0 ng/mL/year could be measured in 20 patients; free‐to‐total
PSA was measured in 27 patients with a mean value of 18. The mean pre‐
operative IPSS value was 9.1. None of the 35 patients had severe LUTS (IPSS >
19); 42.9% of patients had mild symptoms (IPSS ≤ 7) and 51.1% of the patients
had moderate symptoms (IPSS 8‐19). Patients underwent a mean of 1.7 sets
(range 1‐6) of extended multi‐site prostate biopsies. Patients with mild LUTS
underwent more biopsies than patients with moderate LUTS (P = 0.012) [2].
Upon urodynamic pressure flow studies, 1 patient (2.9%) had an equivocal
PdetQmax (20‐40 cm H2O) and 34 patients (97.1%) were clearly obstructed
(PdetQmax ≥ 40 cm H2O). Mean PdetQmax was 94.1 cm H2O. Eleven patients
(31.4%) had a median lobe on cystoscopy. Mean resected weight was 47.4 g.
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Table 4.1. Baseline characteristics.
Characteristic

Parameter

All patients (n=36)

PCa excluded patients
(n=35)

Follow‐up (months)

mean
range
mean
SD
range
mean
SD
range
mean
SD
range
mean
SD
range
mean
SD
range
mean
SD
range
mean
SD
range

62.1
38‐103
64.8
5.38
53‐73
8.2
2.75
4.2‐15.0
0.21
0.09
0.10‐0.40
3.0
1.82
1.1‐7.0
9.3
4.3
2.0‐18.0
93.5
34.6
25.0‐200.0
46.8
18.8
15.0‐100.0

61.5
38‐103
65
5.32
53‐73
8.2
2.78
4.2‐15.0
0.21
0.08
0.10‐0.40
3.0
1.82
1.1‐7.0
9.1
4.29
2.0‐18.0
94.1
34.88
25.0‐200.0
47.4
18.61
15.0‐100.0

Age (years)

Pre‐operative PSA
(ng/mL)
PSA density

PSA velocity
(ng/mL/year)
(n = 20)
Pre‐operative IPSS

PdetQmax (cm H2O)

Resected weight (g)

Evolution of IPSS and PSA level after TURP
In the PCa excluded group of patients, the mean PSA level was 0.9 ng/mL
(range 0.1‐2.7 ng/mL) 1 year post‐TURP and 1.1 ng/mL (range 0.2‐3.9 ng/mL) at
the end of the follow‐up period (Figure 4.1). At the end of the follow‐up period,
the PSA level decreased to < 1 ng/mL in 18 patients (51.5%) and to ≥ 1 ng/mL in
17 patients (48.6%). The mean IPSS value was 1.37 (range 0‐3) 1 year post‐
TURP and 1.9 (range 0‐8) at the end of the follow‐up period (Figure 4.2).
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Figure 4.1: Mean prostate‐specific antigen (PSA) level (ng/mL) pre‐operatively,
1 year after transurethral resection of the prostate (TURP) and at the end of
the follow‐up period in the prostate cancer excluded group of patients (n=35).

Figure 4.2: Mean International Prostate Symptom Score (IPSS) value pre‐
operatively, 1 year after transurethral resection of the prostate (TURP) and at
the end of the follow‐up period in the prostate cancer excluded group of
patients (n=35).
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Discussion
When to perform a “diagnostic TURP” is an important urological question. A
persistently elevated and/or rising PSA level is a relevant clinical matter
because it causes anxiety in the patient and uncertainty for the general
practitioner and urologist. This uncertainty grows with repeated elevated
and/or rising PSA levels and with (multiple) negative extended multi‐site
prostate biopsies. In addition, it has been demonstrated that men with
abnormal PCa screening tests report an increased cancer‐related worry and
more problems with sexual function [9]. In order to solve this problem, most
urologists (repeatedly) perform extended multi‐site biopsies.

Different biopsy strategies have been developed such as age‐related cut‐off
PSA values, the free‐to‐total PSA ratio or even complexed PSA [10]. Catalona et
al. [11] propose to measure PSA density, with a cut‐off value of 0.078, to
predict whether a patient has malignant or benign disease. In the present
study, we found a mean PSA density of 0.21 (range 0.10‐0.40) in the group of
all patients as well as in the PCa excluded group. According to Berger et al, a
PSA velocity of > 0.98 ng/mL/year may be a sensitive and specific clinical
marker for the development of PCa [12]. Other studies suggest a cut‐off value
of 0.4 ng/mL/year for men younger than 60 [13]. In our study, a suspicious PSA
velocity ranging between 1.1 and 7.0 ng/mL/year (with a mean of 3.0
ng/mL/year) was measured in 20 patients in both groups, but the subsequent
biopsies were negative. This implies that, in addition to the PSA levels [3], the
PSA velocity can be a parameter for BOO. All together, when the PSA level is
elevated or rising, and/or the PSA density is elevated and/or the PSA velocity is
pathological, negative extended (multi‐site) biopsies suggest the presence of
BOO. In this perspective, Djavan et al. [14] demonstrated that the PCa
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detection rate after a first and a second biopsy set is dramatically low (about
5%), so in general, it is not recommended to perform more than 2 biopsy sets
to rule out PCa. Deliveliotis and colleagues have shown that biopsies of the
transitional zone are valuable, especially in repeated biopsies. The diagnostic
yield in first biopsies was low (2.1%) [15].

Patients diagnosed with BOO can be offered watchful waiting. However,
potential

side‐effects

of

watchful

waiting

include

detrusor

muscle

decompensation and development of renal insufficiency [16]. In addition,
uncertainty/anxiety will continue since PSA levels will not decrease. The EAU
guidelines state that BPH can be considered a progressive disease [17].
Moreover, a group of patients at increased risk of progression can be identified
based on specific risk factors, i.e. age, PSA level and prostate volume. It might
be appropriate to identify these patients at risk of progression and initiate early
preventative treatment. Furthermore, it has been shown that an elevated
and/or rising PSA level is associated with an increased risk for acute urinary
retention, BPH‐related invasive surgery and BOO in symptomatic patients [18].
Because PSA is a strong predictor of prostate growth in men with BPH, it may
be an important factor when considering treatment options [19]. Medical
treatment has also no influence on the PSA levels [20], except for 5α‐reductase
inhibitors such as finasteride and dutasteride, where the PSA response is
heterogeneous which makes monitoring of these patients difficult [21]. Other
disadvantages of medical treatment are that histological examination is not
possible and lack of cure implies life‐long treatment emphasising the need for a
thorough understanding of the long‐term outcome [22]. Moreover, the costs of
long‐term medical treatment should be taken into account [23][24].

The clinical value of TURP in patients with elevated or rising PSA

We believe that for the above mentioned reasons, patients with a persistently
elevated PSA and/or rising PSA which is indicative of BOO should be offered
TURP [4]. Until now, there has been controversy about the value of a diagnostic
TURP. Zigeuner et al [25] found that the PCa detection rate by TURP or open
prostatectomy in patients with obstructive symptoms and previously negative
transrectal prostate biopsies was 7.9%. They proposed using TURP as a
diagnostic tool after a negative biopsy in patients with voiding symptoms and a
suspicious DRE. The diagnostic yield in asymptomatic men, however, is still
unknown. Additionally, Ozden et al [26] have performed a study which included
64 patients with LUTS, normal DRE, elevated PSA and negative EPB and
negative histology in TURP/open prostatectomy. After 6 months 32 patients
were re‐evaluated with PSA and EPB; 7 out 32 patients still suffered from
elevated PSA levels and 1 out of 7 patients had PCa, indicating that patients
with those characteristics should be followed like BPH patients. However, the
long term follow‐up of these patients remains unclear. Furthermore, the
benefit of transition zone sampling by TURP in patients with rising PSA levels
and multiple negative peripheral zone biopsies has been demonstrated [27]. In
another study, it was concluded that BOO should not interfere when
considering TURP as a treatment option [28]. In our opinion, there are several
arguments in favour of treating patients with a persistently elevated PSA
and/or rising PSA and BOO with a “diagnostic” TURP. Firstly, BOO is a condition
that should be cured since it can cause detrusor decompensation or renal
insufficiency [16]. Secondly, a “diagnostic” TURP has the advantage of an
extensive

histological

examination

[4].

We

previously

showed

that

approximately 10% of patients with a persistently elevated PSA and/or rising
PSA, negative biopsies and BOO had PCa in the resected tissue following TURP
of whom 87.5% had a significant PCa mainly located anteriorly and laterally in
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the peripheral zone. The remaining patients (90%) were diagnosed with BOO
due to BPH/BPE. In the present follow‐up study, 1 patient (2.8%) developed a
persistently rising PSA level which resulted in positive extended multi‐site
prostate biopsies after 4 years. The tumour was located anteriorly and
classified as T2cG2. Thirdly, the long‐term outcomes regarding the PSA levels
and symptomatic benefit are excellent. Pre‐operatively, the mean IPSS value
was 9.1 while it was 1.9 at the end of the follow‐up period. The mean pre‐
operative PSA level of 8.2 ng/mL dropped to a mean PSA level of 1.1 ng/mL at
the end of follow‐up period. After TURP, no statistically significant PSA
evolution was found which confirmed the hypothesis that the elevated and/or
rising PSA levels are due to BOO. It has been stated that performing a TURP
should be the “gold standard” in relieving symptoms of LUTS [20][29]. Our
study confirms the excellent long‐term outcome with a follow‐up period up to
103 months. Finally, another argument in favour of a “diagnostic” TURP is the
economic benefit [24]. In a nation‐wide long‐term analysis of 23,123 cases who
underwent TURP or open prostatectomy, the overall incidence of a secondary
procedure after primary TURP was 5.8% at 1 year, 12.3% at 5 years and 14.7%
within 8 years [30]. In our series, only 1 patient out of 36 (2.8%) needed a re‐
TURP after 3 years.

Conclusions
Patients with elevated and/or rising PSA levels, minor LUTS and diagnosed as
having clinical BPE/BPH because of (multiple) negative multi‐site extended
prostate biopsies are very likely to have BOO. If urodynamic pressure flow
studies confirm BOO, we recommend considering a diagnostic TURP as this
relieves obstruction and the resected tissue can be histologically examined for
cancerous cells. In most cases (90.2%), this will show no signs of malignancy.

The clinical value of TURP in patients with elevated or rising PSA

The long‐term follow‐up of a diagnostic TURP shows excellent results with
regard to a permanent (super) normalisation of PSA levels and IPSS values. On
the other hand, patients should be monitored yearly by means of PSA (velocity)
since we encountered in 1 patient (2.8%) a potentially life‐threatening PCa
after 4 years.
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Abstract
Background: Deciding on strategy for patients with minor lower urinary tract
symptoms (LUTS), elevated prostate specific antigen (PSA) levels, non‐
suspicious digital rectal examination (DRE) and/or transrectal ultrasound
(TRUS) and multiple negative extended prostate biopsies is complex.
Objectives: To define the role and clinical significance of transurethral resection
of prostate (TURP) in these patients.
Design, Settings and Participants: Thirty‐three patients with elevated PSA,
minor LUTS, as assessed by the International Prostate Symptoms Score (IPSS),
no suspicion for prostate cancer on DRE and/or TRUS and negative extended
prostate biopsies were prospectively enrolled in a cohort study at a tertiary
care institution.
Intervention: After full urodynamic investigation, showing all patients to be
obstructed, TURP was performed.
Measurements: Resected tissue was histologically examined for presence of
prostate cancer. Within 6 months after TURP, patients were clinically re‐
evaluated by means of IPSS and PSA.
Results and Limitations: Preoperatively, mean PSA and IPSS values were 8.2
ng/ml and 6.8, respectively. Mean detrusor pressure at maximum flow was
80.3 cm H2O. Histological examination after TURP revealed benign prostate
hyperplasia in 81.8% (subgroup 1) and aggressive prostate cancer in 6.1%
(subgroup 2). In 12.1%, only a few chips of unaggressive prostate cancer (T1a)
were detected. In patients without signs of aggressive prostate cancer (93.9%
= 12.1% + 81.8%, subgroup 3), mean postoperative PSA and IPSS values were
0.6 ng/ml and 2.4, respectively, while these values were 0.6 ng/ml and 2.5 in
subgroup 1 (p < 0.0001). This study is limited in sample size, requiring more
conformational research.
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Conclusions: This prospective study shows that in patients with minor LUTS and
no suspicion for prostate cancer, bladder outlet obstruction can result in
elevated PSA levels.

These patients will benefit from TURP regarding

symptomatology and (super)normalisation of PSA levels. Moreover, albeit in
few cases, histological examination will reveal aggressive prostate cancer.

Keywords: Prostate Cancer; Transurethral resection of prostate; Prostate‐
specific antigen; Bladder Outlet Obstruction; Lower Urinary Tract Symptoms;
Prostate Biopsy.
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Introduction
Since prostate‐specific antigen (PSA) has proven to be a useful tumour marker
for the prostate gland, patients with an elevated and/or rising PSA level form a
substantial part of a common urological practice.

Even if digital rectal

examination (DRE) and/or transrectal ultrasound (TRUS) are negative, an
extended prostate biopsy can be performed to rule out the presence of
prostate cancer [1]. After negative biopsies, patients are subjected to a close
surveillance policy, if needed with a treatment without sound theoretical base,
such as antibiotics and/or diet supplements. If PSA levels remain elevated or
even increase over time, most patients are subjected to a new series of
extended prostate biopsies. Although repeating this procedure can be very
useful, as demonstrated by Djavan and co‐workers [2], these repetitions are
very stressful, especially for patients having continuously elevated PSA levels
and minor lower urinary tract symptoms (LUTS). For this group of patients,
uncertainty will grow.

Additionally, the follow‐up of these patients is a

considerable concern for the general practitioner and the urologist. Results
from previous studies show that in this group of patients, bladder outlet
obstruction (BOO) can be suspected and eventually proven by full urodynamic
investigation [3][4][5]. Therefore, the objective of this study was to define the
role and clinical significance of a transurethral resection of prostate (TURP) in
these patients.

Materials and Methods
The study was approved by the Virga Jesse Ziekenhuis (Hasselt) hospital’s Ethics
Committee and conducted according to the established good clinical practice
and the applicable laws and regulation (approval number 06.06/uro06.01).
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Study population and study design
In this study, a cohort of 33 consecutive patients was evaluated. The time
interval for patient accrual was from June 2005 to May 2007. All patients were
referred to the principal investigator by their general practitioner as a result of
an elevated (≥ 4 ng/ml) and/or rising PSA [PSA velocity (PSAV) > 0.98
ng/ml/year] [6]. The proportion of patients with the characteristics of the
present prospective cohort compared to all patients referred to our institution
for the early detection of prostate cancer is estimated to be 5%. Patients were
not referred to our department because of bothering LUTS; only patients with
minor LUTS (IPSS = 0‐19) were included in this study. Minor LUTS was defined
as mild (IPSS = 0‐7) or moderate (IPSS = 8‐19). Only patients without clinical
suspicion for prostate cancer on DRE and/or TRUS were considered after at
least a minimum of one set of negative extended 12‐core prostate biopsies.
When T1c prostate cancer was excluded, a full urodynamic evaluation with
pressure flowmetry was performed in all 33 patients. Additionally, all patients
underwent transurethral resection of the prostate (TURP) since BOO was
proven in all cases. All patients were fully informed about all aspects of the
TURP procedure. After TURP, prostatic tissue was histologically examined by
one referee pathologist. Patients were re‐evaluated within six months after
TURP with regard to international prostate symptoms score (IPSS) and PSA
levels.

Study procedures
TRUS was performed using a Kretz Ultrasound type combison 310 A+. The 12‐
core biopsies were prepared with a spring‐loaded automatic biopsy gun (Bard
magnum) fitted with a 18‐gauge Tru‐cut needle guided by a side firing
transrectal probe US 7.5 mHz biplanar.
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described in 2002 by Durkan et al [7]. Briefly, six laterally targeted biopsies,
two from the transition zone and four from the lateral peripheral zones, were
taken in addition to the conventional parasagittal sextant biopsies (at the base,
mid‐gland, and apical regions of the prostate). All biopsies were performed
following this protocol. Patients received quinolone prophylaxis for 5 days,
starting the day before the biopsy. No local anaesthesia was used. Prostate
biopsies were handled and reported as proposed by the European Society of
Uropathology [8].

Urodynamics were performed using Laborie Medical

technologies INC/UDS‐64‐IIs.

All patients were treated with low‐dose

quinolone prophylaxis for 48 hours, starting the day before urodynamics.
Filling was done standing with a filling speed of 35 ml/min, using a 6F filling
catheter (double lumen). Pressure flow analysis occurred in agreement with
the International Continence Society (ICS) criteria (Abrams–Griffiths score) [9].
Patients with a PdetQmax < 20 cm H2O were considered unobstructed, those
with a PdetQmax > 40 cm H2O were considered obstructed and a PdetQmax
between 20 and 40 cm H2O was considered equivocal. Endoscopic procedures
were done under loco‐regional anaesthesia using an Olympus resectoscope 26
or 28 Charrière, depending on estimated prostate volume.

After TURP,

resected prostate fragments were weighed and carefully examined [10].
Afterwards, the fragments were embedded until 4 sets, each containing 2 g of
tissue, were filled. Each additional 10 g of prostate tissue was used to fill an
extra cassette.

The degree of aggressiveness of the prostate cancer was

determined taking into account the Gleason value, the amount of cancer cells
and the age of the subjects [11][12]. To determine PSAV, PSA measurements
were separated by a sufficiently long period of time. PSA density (PSAD) was
calculated with ultrasound prostate volume and not with resected weight.
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Statistical analysis
All statistical analyses were performed using the routines of the Statistical
Package for Social Sciences software.

When two successive results were

compared on the same patients, the two‐sided paired sample t‐test was used
for variables for which the normality assumption was accepted (p < 0.05); the
nonparametric sign test was used for variables with no normal distribution.

Results
Baseline characteristics
In total, 33 patients satisfied the inclusion criteria as described higher and were
included in this study. The baseline characteristics for the patients in this study
are shown in Table 5.1. The mean age of all patients was 66.6 years. The mean
PSA level before TURP was 8.2 ± 3.0 ng/ml for all patients. Different subgroups
were defined based on the outcome of the histology assessment. Basically,
subgroup 1 consists of subjects with benign prostatic hyperplasia (BPH),
subgroup 2 consists of subjects with aggressive prostate cancer and subgroup 3
consists of subjects with unagressive prostate cancer and/or BPH. For further
details on the definition of the subgroups we refer to the next section
(histology). PSA levels were 8.5 ± 3.1 ng/ml and 8.2 ± 3.0 ng/ml, in subgroup 1
and subgroup 3, respectively.
Concerning PSAV, the mean value in all cases was 3.0 ± 2.5 ng/ml/year. For
subgroup 1 and subgroup 3, this amounted to 3.1 ± 2.6 ng/ml/year and 3.0 ±
2.5 ng/ml/year, respectively. The values for PSA ratio and PSAD are described
in Table 5.1.
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Table 5.1. Baseline characteristics of the study participants.
Characteristic

Parameter All patients Subgroup 1
(n = 33)
(n = 27)

Subgroup 3
(n = 31)

Age

mean
SD
range
mean
SD
range
mean
SD
range
mean
SD
range
mean
SD
range
mean
SD
range
mean
SD
range
mean
SD
range

67.3
7.1
53.9 ‐ 82.6
8.2
3.0
5.1 ‐ 16.4
3.0
2.5
0.7 ‐ 12.8
22.5
8.2
4 ‐ 45
0.2
0.1
0.1 ‐ 0.4
7.1
4.3
1 ‐ 16
78.2
21.8
40 ‐ 140
1.7
0.9
1‐5

PSA

PSAV

PSA%

PSAD

IPSS

PdetQmax

nEPB

66.6
7.5
53.9 ‐ 82.6
8.2
3.0
5.1 ‐ 16.4
3.0
2.5
0.7 ‐ 12.8
21.7
8.5
4 ‐ 45
0.2
0.1
0.1 ‐ 0.4
6.8
4.3
1 ‐ 16
80.3
24.5
40 ‐ 150
1.7
0.9
1‐5

68.2
6.9
55.8 ‐ 82.6
8.5
3.1
5.2 ‐ 16.4
3.1
2.6
0.9 ‐ 12.8
23.8
7.4
12 ‐ 45
0.2
0.1
0.1 ‐ 0.4
7.4
4.3
1 ‐ 16
77.4
23.0
40 ‐ 140
1.7
1.0
1‐5

PSA = Prostate specific antigen; PSAV = PSA velocity; PSA% = percentage of free
PSA; PSAD = PSA density; IPSS = international prostate symptoms score; nEPB =
number of extended prostate biopsies; PdetQmax= detrusor pressure at
maximum flow.
Subgroup 1 = patients with benign prostate hyperplasia. Subgroup 3 = patients
without signs of aggressive prostate cancer.
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For IPSS before TURP, a mean value in all patients of 6.8 ± 4.3 was obtained. In
subgroup 1 and subgroup 3, mean IPSS values before TURP were 7.4 ± 4.3 and
7.1 ± 4.3, respectively.
The mean value for PdetQmax in all patients was 80.3 ± 24.5 cm H2O. In all cases,
patients underwent an average of 1.7 ± 0.9 prostate biopsy procedures, which
corresponded well with the data obtained for the different subgroups (Table
5.1).

Histology
After TURP, histological examination showed only BPH in 27 patients (81.8%).
This group of patients with no evidence of invasive prostate cancer is referred
to as subgroup 1. For 2 patients (6.1%), histological analysis showed aggressive
prostate cancer [Gleason value of the first patient was 4+4=8, of the second
patient 3+3=6; combined with greater amount of cancer cells (in both patients,
1 g of resected tissue was cancerous) and/or relative young age]. This group is
referred to as subgroup 2.

These 2 patients were treated with radical

retropubic prostatectomy three months after TURP because of the histological
characteristics of their resected tissue and their relative young age (Table 5.2).
The remaining 4 patients (12.1%) showed a small amount of unaggressive
prostate cancer cells (lower Gleason value and/or relative older age): T1a
prostate cancer (Gleason value 3+3=6/10) was found in a few chips with low
malignant potential (Table 5.2). These patients, together with the 27 patients
with no evidence of invasive prostate cancer (subgroup 1) (a total of 31
patients; 93.9%), are called subgroup 3.
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Table 5.2. Histological data in patients with prostate cancer (aggressive and unaggressive).
Patient age (years)
Preop PSA
Preop PSA%
Preop PSAD
Preop PSAV
preop IPSS
nEPB
PdetQmax
Weight (g)
TURP/histological
examination

PSA 6 months
IPSS 6 months
further therapy =
RRP

63
5.8
19
0.3
1.2
4
3
75
37
1 chip 3+3=6/10

54
9.9
4
0.4
45.0
3
2
80
20
2 chips 3+3=6/10

60
5.7
21
0.2
3
10
1
100
47
4 chips 3+3=6/10

68
5.1
13
0.4
0.7
2
2
80
32
10 chips 3+3=6/10

55
9.2
13
0.4
1.9
3
1
150
18
1g 4+4=8/10

54
5.4
9
0.4
0.7
3
1
75
26
1g 3+3=6/10

HPIN++

HPIN

HPIN++

T1aG2
1.5
1
/

T1aG2
0.5
4
/

tertiary pattern 3
HPIN++
T1aG3
< 0.01
/
2 residual foci
4+3=7/10
neg surgical margins
peripheral
T2aG3N0

HPIN+

T1aG2
0.5
0
/

HPIN+
prostatitis
T1aG2
0.1
1
/

T1aG2
< 0.01
/
1 residual focus
3+3=6/10
neg surgical margins
peripheral
T2aG2N0

Preop = preoperative; PSA = prostate specific antigen; PSA% = percentage of free/total PSA; PSAD = PSA density; PSAV = PSA velocity; IPSS =
international prostate symptoms score; nEPB = number of extended prostate biopsies; PdetQmax = detrusor pressure at maximal flow; TURP =
transurethral resection of the prostate; PSA 6 months = PSA value 6 months postoperatively; IPSS 6 months = IPSS 6 months postoperatively;
RRP = radical retropubic prostatectomy; HPIN = high‐grade prostatic intraepithelial neoplasia.
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High‐Grade Prostatic Intraepithelial Neoplasia (HPIN) was found in 5 patients
including the 2 patients of subgroup 2. The other three patients with HPIN
were patients from subgroup 1. Mean weight in all cases was 53.5 ± 27.5 g; in
subgroup 1 and subgroup 3 a mean weight of 58.7 ± 27.4 g and 55.5 ± 27.1 g
was measured, respectively. Moderate signs of prostatitis were found in 5
patients (15.1%).

PSA and functional outcome
Mean PSA value post‐TURP in subgroup 1 was 0.6 ± 0.7 ng/ml and 0.6 ± 0.6
ng/ml in subgroup 3 (Figure 5.1a). Six months after TURP, mean IPSS in
subgroup 1 and subgroup 3 amounted to 2.5 ± 1.9 and 2.4 ± 1.8, respectively
(Figure 5.1b). Mean results for quality of life (QOL) in subgroup 1 was 0.7 (pre‐
TURP 1.8) and 0.6 (pre‐TURP 1.7) in subgroup 3 (Figure 5.1c).
In 7 randomly chosen patients of subgroup 3, a postoperative urodynamic
evaluation was performed. In these patients, the mean value for PdetQmax
post‐TURP was 16.4 cm H2O (range 15‐20 cm H2O). The pre‐TURP mean value in
this group was 85.0 cm H2O (range 70‐110 cm H2O).

A positive correlation was observed between PSAV and PdetQmax, with r =
0.5278 (P = 0.007) for subgroup 1 and r = 0.5014 (P = 0.006) for subgroup 3
(Table 5.3). Additionally, a positive correlation was discovered between PSAV
and peak flow within six months after TURP [r = 0.5923 (P = 0.002) and r =
0.5178 (P = 0.005) for subgroup 1 and subgroup 3, respectively]. Finally,
PdetQmax and peak flow within six months after TURP were observed to be
positively correlated as well (Table 5.3).
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Table 5.3. Correlation between PSAV, PdetQmax and peak flow for all patients
and the different subgroups.
Group

Variables

Correlation

p value

factor
Total (n = 33)

PSAV/PdetQmax

0.5014

0.006

Subgroup 1 (n =27)

PSAV/PdetQmax

0.5278

0.007

Subgroup 3 (n = 31) PSAV/PdetQmax

0.5014

0.006

Total (n = 33)

PSAV/peak flow

0.5178

0.005

Subgroup 1 (n =27)

PSAV/peak flow

0.5923

0.002

Subgroup 3 (n = 31) PSAV/peak flow

0.5178

0.005

Total (n = 33)

PdetQmax/peak flow

0.3935

0.031

Subgroup 1 (n =27)

PdetQmax/peak flow

0.4437

0.023

Subgroup 3 (n = 31) PdetQmax/peak flow

0.3935

0.031

Peak flow = peak flow within 6 months after TURP; PSAV = PSA velocity;
PdetQmax = detrusor pressure at maximal flow.
Subgroup 1 = patients with benign prostate hyperplasia. Subgroup 3 = patients
without signs of aggressive prostate cancer.
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a)

b)
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c)

Figure 5.1. Pre‐ and postoperative evaluation of patients undergoing
transurethral resection of the prostate (TURP): a) PSA level, b) IPSS c) QoL.
Subgroup 1 = patients with benign prostate hyperplasia. Subgroup 3 = patients
without signs of aggressive prostate cancer.
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Discussion
Patients with elevated and/or rising PSA levels are often referred to an
urologist. When these elevated PSA levels coincide with cancer‐suspicious DRE
and TRUS examinations and when extended prostate biopsies show
malignancy, treatment strategy is normally straightforward. However, when
DRE and TRUS outcomes are not suspicious for prostate cancer and (multiple)
extended prostate biopsies do not reveal a T1c prostate cancer, decision on
which policy to follow remains unclear, especially if patients have minor LUTS
and follow‐up shows a persistent or even a rising PSA level [13][14].

In order to deal with this problem, a large numbers of strategies and biopsy
regimens have been developed. Catalona and co‐workers [15] promoted the
use of free PSA% and PSAD with a cut‐off value of 25% or less for free PSA%
and 0.078 for PSAD. The group of Berger [6] put forward the use of PSAV, for
which they suggested a cut‐off value of 0.98 ng/ml/year. The group of Loeb
[16] advised a cut‐off value of 0.4 ng/ml/year in patients younger than 60
years.

With regard to extended prostate biopsies, different regimens have been
suggested. Durkan [7] promoted an extended core biopsy protocol with twelve
cores which improved prostate cancer detection rate. Arnold and his group
[17] obtained a 13.5% extra detection rate with an extended sector 12‐cores
biopsy scheme. More recently, Guichard and co‐workers [1] presented results
of a 21 sample biopsy protocol. Prostate cancer occurrence in a subset of
patients with normal DRE was 33.8% in sextant with 6 lateral biopsies. This
increased to 38.2% when applying a 21 samples strategy.
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Despite these different strategies, a number of patients with negative
(multiple) prostate biopsies and a persistent elevated/rising PSA will remain. In
the study of Guichard and co‐workers, a residual group of patients with
negative biopsies existed (61.8%) [1]. Furthermore, Djavan[2] showed that this
group of patients should not be biopsied continuously. Previous work from our
group showed that in this remaining group of patients with elevated and/or
rising PSA, normal DRE and TRUS, minor LUTS and (multiple) negative prostate
biopsies, BOO can be suspected [4]. Additionally, it has been shown that these
patients are at a higher risk for acute urinary retention and BPH related surgery
[3][4]. Roehrborn and colleagues [18] came to the same conclusions in a group
of patients with moderate to severe LUTS. They proposed to consider earlier
surgical treatment [19]. Mochtar and co‐workers [20] showed that PSA is a
significant prognostic factor for invasive treatment. Additionally, the EAU
guidelines state that BPH can be considered a progressive disease [21].
Moreover, a group of patients at increased risk of progression can be identified
based on specific risk factors, i.e. age, PSA level and prostate volume [22]. It
might be appropriate to identify these patients at risk of progression and
initiate early preventative treatment.

As mentioned before, all patients in this study were proven to have BOO
according to Abrams‐Griffiths definition of obstruction [9]. After proposing and
discussing the procedure of TURP to the patient, including full information on
possible sexual dysfunction such as retrograde ejaculation, all patients agreed
to undergo the procedure. Multiple reasons for using TURP to solve BOO can
be given. Firstly, BOO ‐if not treated‐ can lead to fatigue of the detrusor muscle
or even to renal insufficiency [23]. Secondly, medical treatment has been
proven to have no effect on PSA level in case of α1‐blockers and results in a
101

The clinical value of TURP in patients with elevated or rising PSA

heterogeneous PSA response in case of 5‐α reductase inhibitors [24].
Furthermore, as we know that transition zone cancers are frequently
associated with separate, larger and higher grade peripheral zone prostate
cancers [25], TURP allows a more exhaustive histological examination.
Additionally, since long‐term medical treatment does not provide cure, the
economic benefit of TURP should be considered [26]. Moreover, it has been
proven that TURP can no longer be considered as an aggressive treatment
given the low complication rate. Wendt‐Nordahl and Reich [27][28] even
wonder if TURP should still be considered as “an invasive procedure”. Finally,
long term results of a TURP are excellent in comparison with medical treatment
for a lifelong condition in an ageing population [29].

In this study, histological examination after TURP showed pure BPH in 27
patients (81.8%).

A small amount of unaggressive prostate cancer cells

(moderate Gleason value of cancer cells) was encountered in 4 patients
(12.1%). Patients with pure BPH were submitted to close surveillance together
with the patients with “unaggressive prostate cancer”, who were treated
conservatively [11][12]. In subgroup 3, consisting of 31 patients, PSA levels
dropped from 8.2 to 0.6 ng/ml (range 0.1‐2.9 ng/ml) within six months after
TURP, suggesting that BOO was the main reason of the PSA elevation. In the
same subgroup, preoperative IPSS was 7.1 (range 1‐16) and dropped to 2.4
(range 0‐8) within six months.

The QOL score dropped from 1.7 to 0.6,

indicating that patients were satisfied with the result of their TURP [30]. In
subgroup 3, PdetQmax normalised with a mean value of 16.4 cm H2O (range 15‐
20 cm H2O) which was obtained in 7 random cases (preoperative mean 85 cm
H2O; range 70‐110 cm H2O).
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In 2 patients (6.1%), aggressive prostate cancer was detected after TURP (Table
5.2). Three months later, these two patients underwent a radical retropubic
prostatectomy without major technical difficulty [31]. Histological examination
of the prostate confirmed our retrospective analysis [5] of residual prostate
cancer in the (lateral/anterior) peripheral zone. Both patients had a T2a stage
and had a PSA value < 0.01 ng/ml 3 months after radical retropubic
prostatectomy. Therefore we also suggest to discuss a TURP in this particular
group of patients even with very little symptoms (e.g.: IPSS = 1). This implies
that we would not recommend vaporisation in these patients since this
technique does not allow histological examination of the tissue.

Finally, in subgroup 3, a positive correlation between PSAV and PdetQmax (r =
0.5014, P = 0.006) was found. This value was clearly influenced by one patient
(outlier). It is our belief that even this patient is not an accidental coincidence
since his PSAV of 12.8 ng/ml/year matched a very high PdetQmax (140 cm H2O).
His PSA decreased from 16.4 ng/ml preoperatively to 1.6 ng/ml post TURP.
Histological examination showed BPH with no signs of prostate cancer neither
HPIN nor inflammation. However, it should be noted that this study is limited
by the sample size and that a reliable assessment of differences between
subgroups was not possible due to the low number of (mostly) overlapping of
patients. Therefore, more patients need to be studied to confirm this result.
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Conclusion
Patients with elevated and/or rising PSA, minor LUTS and no prostate cancer on
(multiple) extended prostate biopsies present a challenging problem in
urological practice. Since these patients can be expected to have BOO, a TURP
should be discussed with the patient if BOO is confirmed. In favour of
performing a TURP, both an expected “super” normalisation of PSA and a
symptomatical benefit in terms of IPSS and QOL are determined. Importantly,
extensive histological examination can diagnose aggressive and curable
prostate cancer at early stage. However, more studies with a higher number of
patients are needed to confirm these results.
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Abstract
Patients with elevated and/or rising prostate‐specific antigen (PSA), minor
lower urinary tract symptoms (LUTS), no evidence for prostate cancer on
(multiple) extended prostate biopsies are a regularly encountered problem in
urological practice. Even now, patients are seen with no objective explanation
of this persistent elevated and/or rising PSA. So far, many strategic proposals
have been elaborated and published to deal with this specific population
including the use of different PSA derivates; applying different biopsy schemes
– strategies – biopsy target imaging; diagnostic use of prostate cancer genes,
and many more. In this review we propose a new algorithm in which an
urodynamic evaluation should be included since bladder outlet obstruction
(BOO) can be expected. Once BOO is confirmed, a transurethral resection of
the prostate (TURP) can be offered to these patients. This procedure will result
in subjective and biochemical improvement and allows extensive histological
examination. Current literature was reviewed with regard to this specific
population. This research was performed using the commercially available
Medline online search tools and applying the following search terms:
“diagnostic TURP”; “elevated PSA”; “prostate biopsy”.

Furthermore,

subsequent reference search was executed on retrieved articles.

Keywords
Benign Prostatic Hyperplasia (BPH); Bladder Outlet Obstruction (BOO); Prostate
Cancer; Transurethral Resection of the Prostate (TURP); Elevated Prostate‐
Specific Antigen (PSA).
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Introduction
Twenty five percent of men over 50 years old have lower urinary tract
symptoms (LUTS). LUTS may be caused by benign prostatic hyperplasia (BPH),
one of the most common diseases among ageing men and the second most
common cause of surgery in men over 60 years old [1]. Another condition that
might be accompanying LUTS could be prostate cancer (PCa), which has
become the most common cancer in men in several developed countries,
especially in Western populations and particularly among the black population
of the US.

Since the concept of Prostate‐Specific Antigen (PSA) has been introduced in
clinical practice [2], many patients are referred to an urologist because of
elevated and/or rising PSA levels. To find the cause of these elevated and/or
rising PSA levels, often extended prostate biopsies are taken. If cancer cells are
discovered in the biopsies, therapy is usually straightforward.

If however

prostate biopsies are negative for cancer cells, numberless diagnostic strategies
have put forward. When PSA levels remain high or rise even more, new
extended prostate biopsies are usually taken, eventually with different
methods.

When PSA levels keep on rising and when extended prostate

biopsies remain negative in this group of patients, uncertainty will grow for
patients, as well as for general practitioners and last but not least for
urologists. More specifically, this will be the case if the patient suffers only
minor LUTS.

We have previously shown that this group of patients (patients with
elevated/and or rising PSA levels, minor LUTS and no signs of prostate cancer)
are likely to have bladder outlet obstruction (BOO) on pressure flowmetry
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according to Abrams‐Griffiths definition [3][4]. Despite minor to no LUTS,
transurethral resection of prostate (TURP) is a therapeutic option that can be
offered to patients resulting in (super)normalisation of PSA levels, symptomatic
benefit and improvement of the quality of life. Additionally, this technique
allows extended histological examination, which will reveal in few cases
prostate cancer that can be aggressive and need further treatment. Since
patients with elevated and/or rising PSA; minor LUTS; (multiple) negative
extended prostate biopsies can be expected to have BOO, we elaborated a new
algorithm in which we propose to consider urodynamic evaluation and the
possibility of performing a TURP in this group of patients.

What are urologists doing today with patients presenting with elevated
and/or rising PSA levels, minor LUTS and no signs of prostate cancer on
(multiple) extended prostate biopsies?

Strategies related to PSA evaluation
If PSA is elevated and/or rising in a patient with minor LUTS, no signs of
prostate cancer on digital rectal examination and/or TRUS and eventually on
extended prostate biopsies different PSA derivates have been proposed. A first
PSA derivative that can be used is PSA age related levels [5]. However, the use
of age‐specific PSA cut‐off values can result in missing up to 60% of cancers in
men older than 60 years of age [6]. Borer concluded that age specific PSA
references did not safely eliminate the need for prostate biopsies in a
population aged 60 to 79 years [7].

A second PSA derivate that is regularly used is PSA density. When a cut‐off
value of 0.078 is used for PSA density, the sensitivity for detection of prostate
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cancer is 95% [5].

Especially in intermediate PSA levels, PSA density

nomograms allow a more precise determination than PSA age related levels
[8].

A third very frequently used PSA derivative, which is related to PSA kinetics, is
PSA velocity. Despite its frequent use, caution is required as different methods
exist to calculate PSA velocity [9]. The best way to calculate PSA velocity is by
performing linear regression. However, in routine practice urologists often use
the rate of PSA change using the first and last value. The arithmetic equation
of PSA change should not be recommended [9]. Carter [10] proposed a cut‐off
value of 0.75 ng/ml/yr for PSA velocity. Since the use of this cut‐off value has
been shown to result in missing 48% of prostate cancers, Loeb [11] advised in
men younger than 60 years to use a cut‐off value of 0.4 ng/ml/yr. Additionally,
Berger [12] showed that PSA velocity increases in the years before diagnosis of
prostate cancer which correlates well with the pathological stage and with
Gleason scores.
Another PSA derivate that can be used is the PSA ratio. The use of this
parameter with a cut‐off value of 25% results in sensitivity of 95% in prostate
cancer diagnosis [5]. Catalona [13] proved that the use of PSA ratio can reduce
the number of unnecessarily performed biopsies in men with elevated PSA
levels on the condition that cut‐off values are well defined. An additional PSA
derived parameter was investigated by Froehner who evaluated the value of
complexed PSA in comparison to total PSA [14]. Using this parameter, a
statistical advantage was detected. However, clinical relevance remains
unclear.
Several authors investigated the use of "benign" PSA [15][16][17][18]. BPSA is a
"benign" form of free PSA that seems to be increased in patients with BPH. A
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correlation was found with transition zone volume and total prostate volume.
However, as is the case with some other PSA derivatives, more studies are
needed to confirm its clinical utility.

In addition to these PSA derived parameters, molecular assays are a new tool
that can be used to refine difficulties in PSA interpretation. A well described
and commercially available molecular assay is the PCA3 assay [19]. PCA3 is a
very prostate cancer specific gene also called DD3. When a cut‐off value of 35 is
used, sensitivity amounted 58‐65% with a specificity of 66‐72% (PSA specificity
of 47%) [19][20][21]. Haese and colleagues performed a prospective,
multicentre study including 463 patients with one or two negative biopsies who
were scheduled for a repeat biopsy [22]. Aim of the study was to compare the
diagnostic accuracy of PCA3 with fPSA%. With a cut‐off value of 35 for PCA3,
the probability of a positive repeat biopsy was greater if PCA3 was higher.
Deras et al found PCA3 to be independent of prostate volume, serum PSA and
number of previous biopsies [23]. Although these assays are promising, there
are some disadvantages related to these tests. First of all, it should be
emphasized that they cannot be used in a routine screening as they are far
more expensive. Secondly, these tests can also give false negative and false
positive results.

Therefore, more evidence confirming the use and the

outcome of these assays is required. Last but not least, in addition to these
molecular assays, common extended prostate biopsies are still needed to prove
possible prostate cancer.
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Strategies related to technique and prostate biopsy regimen
Numerous publications have been made on techniques of prostate biopsies.
Hodge [24] started with ultrasound guided, 6 core random biopsies.
Subsequently, Eskew [25] proved 5 region prostate biopsies to be superior to
sextant biopsies, resulting in an increasing diagnostic yield. A few years later, a
10 core protocol with laterally directed biopsies together with sextant biopsies
was developed by Gore [26]. Arnold [27] extended the biopsy technique to a
12 core regimen. This extension resulted in a 13.5% increased detection rate of
prostate cancer in comparison to sextant biopsies combined with transition
zone biopsies [28]. Additional techniques were developed by Matsumoto [29],
who described a technique where special attention was taken for deep apical
biopsies and Lui [30], who advised on more specific attention for transition
zone biopsies. However, other authors have shown that biopsies of transition
zone and seminal vesicles resulted in low additional yield in the diagnosis of
prostate cancer [31][32][33]. Recently, Guichard [34] proposed a 21 core
biopsy protocol.

Compared to sextant biopsies, a 22% improvement in

prostate cancer detection rate was observed with a 12 core biopsy. When
using a 21 core protocol, the cancer detection rate was further increased to
42.5% compared to 38.7% with 12 core biopsies. Scattoni et al [35] reviewed
the literature on extended and saturation prostate biopsies and concluded
extended biopsies should be performed at first biopsy, saturation biopsies at
repeated biopsy. However, Ashley [36] evaluated the diagnostic yield of
saturation biopsies. In these latter biopsy protocols, 24 or more biopsy cores
are taken. Ultimately, they proved that saturation biopsies did not detect more
abnormal pathology than standard biopsies [36].
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Although prostate biopsies are a standard technique, one has to be aware of
the possible complications of this procedure, which are excellently reviewed by
Raaijmakers [37]. Minor complications such as hematuria, hemospermia, etc
are frequently seen. Severe complications occur less frequently: fever (3.5%),
acute urinary retention (0.4%) and hospitalisation (0.5%).

Another dilemma with prostate biopsies is how many repeat biopsies should be
taken.

Djavan [38][39] investigated the cancer detection rate in repeat

biopsies. He observed that prostate cancer detection rate in a first biopsy was
24%. In a second biopsy, the cancer detection rate lowered to 13%. Prostate
cancers found in first and second biopsies were comparable in terms of PSA,
grade, stage, cancer volume. Cancer detection rate in biopsies 3 and 4 were far
less, 5% and 4%, respectively.

What to do if extended prostate biopsies remain negative and PSA keeps on
rising?
In case prostate biopsies remain negative and PSA keeps on rising at the same
time, many urologists treat these patients with antibiotics. However, several
authors noticed that inflammation seems to have no effect on PSA
[40][41][42], putting the antibiotic treatment in question. Another frequently
used strategy is an attempt to normalise PSA with dietary manipulation
[43][44][45]. However, these data do not support the hypothesis that dietary
manipulation protects against prostate cancer. For example, Eastham [46]
showed that fat intake was not associated with PSA levels. Therefore,
advocating functional foods or supplements explicitly for cancer control
purposes, would currently be premature.
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What has been suggested so far to deal with those patients?
Several authors [47][48][49][50] showed that PSA can be seen as a marker for
BOO, as a predictor of future prostate growth and as a marker for risk of acute
urinary retention in patients with LUTS. Furthermore, a correlation was found
with an elevated need for surgical treatment of BPH in symptomatic patients
[50].

However, the challenging problem are patients with elevated and/or rising PSA,
minor LUTS, normal DRE and/or TRUS and (multiple) negative extended
prostate biopsies. This problem is well recognised in literature [51][52].
A first attempt to deal with this problem was described by Rovner [53]. He
showed that a transurethral sampling of at least 4 quadrant chips together with
prostate biopsies in patients with elevated and/or rising PSA levels and
negative prostate biopsies did not significantly improve prostate cancer
diagnosis. Kitamura [54] evaluated 139 consecutive patients with negative
prostate biopsies. These patients received TURP for relief of LUTS implying that
these patients were symptomatic. Because 4 of these patients were revealed
to have prostate cancer during the follow‐up period, the authors concluded
that the role of TURP in these patients remained unclear.

Zigeuner [55]

performed a retrospective analysis in patients with LUTS. All patients had
(multiple)

negative

extended

prostate

biopsies.

Another

important

characteristic in this group of patients was that besides an elevated PSA level,
21.8% of these patients had an abnormal DRE. After TURP, prostate cancer was
detected in 7.9% of all cases and in 5.5% of the patients with a normal DRE.
Zigeuner concluded that detection rate was low and that diagnostic yield in
asymptomatic men remained unknown [55].
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Özden [56] evaluated 64 patients with LUTS and normal DRE presenting with
elevated PSA levels and negative extended prostate biopsies. When TURP was
performed, BPH was encountered in 63 patients, and in 1 patient prostatic
intraepithelial neoplasia was detected. Six months after TURP, 7 out of 64
patients still had an elevated PSA level. In 3 of these 7 cases, prostatitis was
suggested to be the reason of PSA elevation. One patient seemed to have
prostate cancer; the remaining 3 patients were diagnosed having BPH. The
long‐term follow‐up in these 7 patients was unclear.
Radhakrishnan [57] described a retrospective analysis in 14 patients
undergoing TURP after at least 2 negative extended prostate biopsies. In 21%
of the subjects, aggressive prostate cancer was encountered. In 50% of the
subjects, PSA values returned to normal after TURP. In 1 patient, repeated
prostate biopsies revealed prostate cancer after TURP. Philip [58] presented
results in 11 patients with prostate cancer diagnosed in TURP after negative
extended prostate biopsies with 24‐48 cores.

Five of these 11 patients

underwent a radical retropubic prostatectomy in which organ confined cancer
was found, especially located anteriorly. Additionally, in this group of patients
TURP was performed to resolve LUTS. Important to notice in this group of
patients is that prostate cancer was mainly located anteriorly.
Puppo [59] described the role of TURP together with biopsies of the peripheral
zone in the same session in the diagnosis of prostate cancer after repeated
negative biopsies. In this study, a group of 43 patients with at least 2 negative
extended prostate biopsies is described. In 35 of the 43 patients, further PSA
elevation was shown and these patients underwent new prostate biopsies. In 7
of 35 patients, prostate cancer was shown after repeated prostate biopsies.
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Additionally, 3 patients were lost during the follow‐up period and 4 patients
had a severe co‐morbidity and hence were unable to undergo TURP. The
remaining 21 patients were offered TURP together with prostate biopsies of
the peripheral zone regardless of BOO. In this group of 21 patients, 14 patients
accepted to undergo TURP. In 8 of these 14 patients, prostate cancer was
diagnosed and these patients underwent a radical prostatectomy.

The

remaining 6 patients had no cancer in TURP specimen and were followed with
a median follow‐up of 9 months. Persistently rising PSA values were noted for
2 out of these 6 patients. However, on repeated prostate biopsies, no signs of
prostate cancer were detected. Puppo concluded that TURP together with
lateral extended prostate biopsies had a high diagnostic power in patients with
previously negative extended prostate biopsies and rising PSA levels [59].

Several authors investigated the value of new imaging techniques that can
possibly be used for targeted biopsies. A first new emerging and promising
technique is contrast‐enhanced ultrasound of the prostate (CEUS). This
technique overcomes classical limitations of conventional ultrasonography in
the B‐mode imaging of parenchymal disease. With CEUS, the blood flow in the
prostate can be investigated which will results in a better detection of
abnormal micro‐ and macrovascular lesions. Applying CEUS targeted biopsies,
more cancers can be detected in comparison with systematic ultrasound
guided biopsies [60][61][62]. In a multicentre European study, this technique
was further evaluated [63]. Cancer was visualised and localized in 78%.
However, further studies to confirm these results have to be initiated. Other
authors performed research on real time elastography (RTE). With this
technique, tissue stiffness is investigated as this is related to cancer high cell
density. Additionally, RTE can be used for targeted biopsies. However, also for
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this technique further studies are needed to approve the value in prostate
cancer imaging and targeted biopsies [64][65][66][67][68]. Another innovative
technique in prostate cancer imaging and targeted biopsies is Magnetic
Resonance (MR) and MR‐guided biopsies of the prostate. This technique is well
discussed in a recent review by Pondman et al [69]. However, this technique
also needs further evaluation.
In our series of studies [4][70][71][72], we included a population with very
specific characteristics that are notwithstanding regularly encountered in a
urological practice. Therefore, we investigated patients with elevated and/or
rising PSA, minor LUTS, negative DRE and TRUS and (multiple) negative
extended prostate biopsies. In this group of patients, we found that BOO is
extremely likely to occur [4]. In a retrospective analysis of 82 patients [71], 74
patients were shown to suffer from BPH after TURP. In these 74 patients, only
3 patients (4.1%) had an equivocal PdetQmax (detrusor pressure at maximum
flow) according to Abrams‐Griffiths [3], while nearly all patients (95.9%) were
clearly obstructed with a mean PdetQmax of 89.5 cm H2O (range: 20‐200 cm
H2O). In a prospective group of 33 patients, mean PdetQmax was 80.3 cm H2O
(range: 40‐150 cm H2O) [72]. When TURP was performed in patients with
these characteristics, this resulted in a symptomatic benefit (international
prostate symptoms score [IPSS]/quality of life) and (super)normalisation of PSA
levels both in our retrospective and prospective study [71][72]. Most of the
patients seemed to have BPH (retrospective study: 74/82 = 90.2%; prospective
study: 27/33=81.8%). However, a few subjects suffered aggressive prostate
cancer (taking into account the age of the subject, the Gleason score, and the
amount of cancer cells) that needed further treatment [73] [74]. This was the
case in 7 out of 8 non‐BPH patients in the retrospective analysis (n = 82) [71]
121

The clinical value of TURP in patients with elevated or rising PSA

and in 2 of 6 non‐BPH patients in our prospective analysis (n = 33) [72]. On the
other hand, in 1 of 8 non‐BPH patients (n = 82) [71] and in 4 of 6 (n = 33) non‐
BPH patients [72], unaggressive prostate cancer was found. For these patients,
watchful waiting was proposed. These results were confirmed in a long term
follow‐up analysis with a mean follow‐up of 61.5 months. In the same analysis,
we found 1 patient (out of 36) who had a persistently rising PSA that resulted in
positive extended prostate biopsies 4 years after TURP. This patient received
further treatment with radical retropubic prostatectomy and has a tumour free
follow‐up of 36 months [71].

As already mentioned, in our series of studies, most patients proved to have
BPH after TURP (90.2% retrospective series; 81.8% in prospective series; 93.9%
in prospective series with no aggressive cancer, only small amount of cancer
cells or BPH). This implies that in this particular group of patients even PCA3
testing, saturation prostate, biopsies, CEUS, RTE, and MR guided biopsies will
remain negative since there is no cancer to be found. When in this group of
patients PSA remains elevated or even rises, confusion will increase and
patients cannot be submitted for ever to high‐tech, cumbersome, expensive
new investigations such as PCA3, CEUS, RTE, or MR. Additionally, it should also
be emphasized that even new technologies have false positive and false
negative result. Last but not least, most of these new investigations have to be
investigated more thoroughly in the future. Considering these remarks, no
clear answer will be found in this group of patients explaining the elevated
and/or rising PSA levels. Moreover, it should be emphasized that we found in
our series that in patients who underwent a radical prostatectomy, cancer was
mainly located anteriorly in the peripheral zone, which is not easily accessible
for prostate biopsies regardless of the targeting technique.
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Proposal of a new algorithm in patients with elevated and/or rising PSA,
minor LUTS, normal DRE and/or TRUS, and (multiple) negative extended
prostate biopsies
Patients showing abnormal screening parameters, but with a negative cancer
screening result, can be terrified because there is no answer for their abnormal
values [75][76][77]. For example, Katz [51] showed that men with abnormal
values observed during prostate cancer screening, have an increased cancer
related worry and show more problems with sexual function despite their
negative biopsy results. Furthermore, we know that medical treatment has no
effect on PSA levels (in case of α1 blockers) or a heterogeneous effect on PSA
levels (in case of 5α reductase inhibitors) [78][79]. Concerning 5α reductase
inhibitors, Brawer showed “the multiply by two rule” is not correct [78].

We also know that if BOO is not treated, patients are at increased risk of
detrusor decompensation and/or renal insufficiency [80][81]. Taking into
account the economic aspects of the different treatments for BPH [82][83][84]
and knowing that TURP should no longer be seen as an invasive treatment
[85][86][87][88][89], offering TURP to these patients can be a valuable
alternative strategy after BOO was proven with urodynamic evaluation since
pressure flowstudies can exclude patients who will not benefit from TURP.
Moreover, the pressure flowstudies provide great predictive value of clinical
improvement after TURP. The worse the degree of BOO, the higher the efficacy
of TURP seemed to be [90][91][92][93]. Therefore, we suggest that in these
patients with elevated and/or rising PSA level, and/or abnormal PSA velocity,
and/or abnormal PSA density, and/or abnormal PSA ratio together with minor
LUTS and negative DRE and TRUS, extended prostate biopsies should be taken
with at least 12 cores (Figure 6.1). Special attention should be taken for lateral
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and anterior peripheral biopsies as well as transition zone biopsies. If patients
suffer from mild LUTS (IPSS 0‐7), at least one series of repeated extended
prostate biopsy should be taken (Figure 6.1). In patients with moderate LUTS
(IPSS 8‐19), one well‐performed extended prostate biopsy should be sufficient
(p = 0.012 [76]). If extended prostate biopsies remain negative, patients should
be offered an urodynamic examination with pressure flow analysis (Figure 6.1).
One can expect these patients to have an obstructive pressure flow value (or at
least equivocal). In that case, TURP can be discussed and proposed (Figure 6.1).
Performing TURP, special attention should be given to the anterior prostate
zone.

Conclusion
Patients with elevated and/or rising PSA, minor LUTS, normal DRE and/or TRUS
and (multiple) negative extended prostate biopsies are a conundrum. We
showed that in these patients, urodynamics with pressure flowmetry should be
performed since BOO can be expected. In this population, we proposed a
“diagnostic” TURP with special attention for the anterior prostate. This will
probably result in a (super)normalisation of PSA levels and symptomatic
benefit, suggesting that BOO, even with minor LUTS, can be seen as a
discomfort for patients. However, histological examination will reveal prostate
cancer in few cases. This prostate cancer might be aggressive needing further
treatment.
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Figure 6.1: Algorithm in patients with elevated and/or rising PSA, minor LUTS,
normal DRE and/or TRUS, and (multiple) negative extended prostate biopsies.

PSA: prostate specific antigen; DRE: digital rectal examination; TRUS:
transrectal ultrasound; LUTS: lower urinary tract symptoms; EPB: extended
prostate biopsies: IPSS: international prostate symptoms score; UDO:
urodynamic observations; PdetQmax: detrusor pressure at maximum flow;
TURP: transurethral resection of prostate; BPH: benign prostatic hyperplasia.
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Chapter 7 ‐ Summarizing discussion and conclusions

The clinical value of TURP in patients with elevated or rising PSA

In our Western society, characterised by an increasing ageing population with
an improving general health and growing life expectancy, prostatic diseases are
more and more frequently encountered. Both BPH and prostate cancer are
diseases of the ageing male. For this reason it is not surprising that more and
more men become “old enough” to be confronted with a prostatic disease.
Since PSA was introduced, urologists had a very interesting diagnostic tool to
investigate prostate conditions.

Furthermore, it is important to notice a

growing awareness of patients especially with the introduction of internet.
Men do know and care about their health and in particular “their prostate”.
Most men are aware of the prevalence of BPH and especially prostate cancer,
and above all, prostate cancer related death. This awareness introduced new
“prostate related diseases” such as “PSA anxiety” [1].

Therefore, it is not surprising that many patients are referred to the urologists
because of “prostatic symptoms” including LUTS, prostatitis, and suspicion of
prostate cancer. This implicates that many men are referred to an urologist
because of elevated PSA levels. For this reason, general practitioners and
especially urologists will be frequently confronted with patients with elevated
and/or rising PSA levels.

If PSA levels are elevated and/or rising and rectal examination and/or
transrectal ultrasound are suspicious for prostate cancer which is then proven
by positive extended prostate biopsies, many books and articles have been
written about possible strategies to follow. If however PSA levels are elevated
and/or rising, rectal examination and/or transrectal ultrasound are negative,
patients do not show any or only minor symptoms and (multiple) extended
prostate biopsies are negative for cancer, uncertainty will appear. Especially
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when prostate biopsies remain negative in repeated biopsies, we often do not
know how to continue. One option would be to start an antibiotic treatment.
However, real scientific evidence in this indication is lacking. Another option is
to give dietary supplements, but also this strategy had not been scientifically
proven. A third possibility is to give α1 blockers, although these compounds do
not have an effect on the PSA level; consequently, they do not have an effect
on symptoms since patients show minor symptoms only. Another possible
therapy could be to start treatment with 5α reductase inhibitors, but in this
case, the effect on the PSA levels is not always following the multiply by two
rule; moreover this treatment will once again have no major symptomatical
effect on patients with only minor LUTS. Another possibility could be to keep
on performing biopsies on those patients.

However, we do know that

repeating biopsies is useful only to a certain extent; furthermore we might be
looking for a cancer that is not present. In this group of patients it is obvious
that uncertainty will grow.

In our first paper, we performed a retrospective analysis in patients with (1) no
bothersome LUTS (International Prostate Symptoms Score [IPSS] 0‐7 or 8‐19);
(2) elevated and/or rising PSA (≥ 4 ng/ml); (3) normal rectal examination and/or
normal transrectal ultrasound (4) and (multiple) negative prostate biopsies. In
this study we have shown that BOO is most likely the reason of the elevated
PSA value. We evaluated a group of 82 patients from January 1997 up to 2004.
Three of the 82 patients (4.1%) had a PdetQmax with an equivocal value (20‐40
cm H2O). However, the remaining 79 patients were clearly obstructed with
PdetQmax > 40 cm H2O (95.9%) according to Abrams‐Griffiths [2].

After

demonstrating BOO in this group of patients, transurethral resection of
prostate (TURP) revealed evidence of prostate cancer in 8 of the 82 patients
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(9.8%), while only BPH was encountered in 74 of the 82 patients (90.2%). In
the clearly obstructed group a mean PdetQmax of 89.5 cm H2O (20‐200 cm H2O)
was measured. We concluded that there is a scientific basis for pressure flow
studies in patients with elevated and/or rising PSA; minor LUTS; normal rectal
examination and/or normal TRUS; (multiple) negative extended prostate
biopsies and that pressure flow study will show all patients to be obstructed.
For this reason we concluded that BOO was the reason of the elevated PSA
value in this particular group of patients which was probably due to chronically
elevated intravesical pressure.

In a second article we evaluated the results in the same group of 82 patients
but with particular emphasis on TURP outcome.

All of the 82 patients

underwent TURP because of proven BOO. As already mentioned, 8 patients
(9.8%) appeared to have prostate cancer, while 74 patients (90.2%) had BPH.
In this BPH group, the mean preoperative PSA value was 8.8 ng/ml (range 4.3‐
25.8 ng/ml). Mean PSA values in this group of patients dropped to 1.1 ng/ml
and 1.3 ng/ml after the first and second year after TURP, respectively. The
same observation concerning IPSS evaluation before and after TURP was made.
Seven of the 8 patients with prostate cancer had a clinical important and
aggressive prostate cancer that needed further treatment. An interesting
finding was that if radical prostatectomy was performed, residual prostate
cancer was located mostly in the anterior and lateral peripheral zone. The
conclusion of this paper was that PSA elevation in this particular group of
patients was the result of BOO and that it can be treated with TURP. This
procedure results in a (super)normalisation of PSA and normalisation of IPSS.
Furthermore, TURP allows an extensive histological examination.
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In a third paper we evaluated the long term results of the same group of
patients. In the retrospective group of 82 patients, 74 patients had BPH after
TURP. Of these 74 patients, 36 patients were followed for more than 3 years
(mean 62.1 months, range 38‐103 months). During this follow‐up period, one
patient (2.8%) presented with a new problem of PSA elevation that was caused
by prostate cancer, proven by repeated prostate biopsies 4 years after TURP.
In the radical prostatectomy specimen of this patient, a residual tumour in the
anterior and lateral peripheral zone was shown. The other 35 patients (97.2%)
had a low and stable PSA value. More specifically, PSA had a mean value of 8.2
ng/ml (range 4.2‐15 ng/ml) preoperatively; a mean value of 0.9 ng/ml (range
0.1‐2.7 ng/ml) and 1.1 ng/ml (range 0.2‐3.9 ng/ml) was obtained the first year
after TURP and at the end of follow‐up, respectively. The same observation
could be made regarding the IPSS values. In this third paper we concluded that
BOO will be encountered in this group of patients with those particular
characteristics and that TURP will result in a long term normalisation of PSA
and IPSS values. On the other hand, yearly monitoring remains necessary since
in rare cases aggressive prostate cancer can be encountered.

In a fourth paper we performed a prospective analysis in a group of 33 patients
with the same characteristics (elevated and/or rising PSA; minor LUTS; normal
rectal examination and/or TRUS; (multiple) negative extended prostate
biopsies). In this group of patients, the mean PSA was 8.2 ng/ml (range 5.1‐
16.4 ng/ml) preoperatively. Additionally, PSA velocity, PSA ratio, PSA density,
IPSS and PdetQmax were evaluated. After TURP, only BPH was discovered in 27
patients (81.8%) after TURP. In 2 patients (6.1%), aggressive prostate cancer
was encountered (taking into account the age of the subject, the Gleason
score, and the amount of cancer cells). In 4 patients (12.1%) only a few chips of
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unaggressive prostate cancer were encountered. The patients with pure BPH
and unaggressive cancer were subjected to close surveillance (81.8% + 12.1% =
93.9%). In this close surveillance group, PSA dropped with a mean value of 0.6
ng/ml, postoperatively. On the other hand, radical retropubic prostatectomy
performed in patients with aggressive prostate cancer proved again residual
tumour in the lateral and anterior peripheral prostate. In conclusion, this
means that the prospective analysis confirmed the retrospective results.

In a fifth and final paper, we made a proposal for a new algorithm to treat
these patients. After an overview of the current strategies in patients with
those characteristics (elevated and/or rising PSA; minor LUTS; normal rectal
examination and/or TRUS; (multiple) negative extended prostate biopsies), we
focused on the value of urodynamic investigation with regard to BOO. Instead
of antibiotic treatment, dietary intervention and repeated prostate biopsies,
performing a TURP should be discussed with those patients. Besides treating
BOO, other arguments in favour of performing a TURP are: a (super)‐
normalisation of PSA, an improvement of IPSS and quality of life, and the
possibility to perform extensive histological examination that can show in a few
cases potentially life threatening and curable prostate cancer. In this
perspective TURP can be considered as a “diagnostic TURP”.

Altogether, we have shown in this thesis that these patients are very suspicious
of having BOO, implying that an urodynamic evaluation is useful in this
particular group. One should know that this is not really surprising since we
know that in patients with LUTS, an elevated PSA level is a marker for BOO.
Furthermore it is a predictor of future prostate growth, a marker for risk of
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acute urinary retention and well correlated with an elevated need for surgical
therapy.

If urodynamic investigation proves BOO, a TURP should be discussed with the
patient. The first advantage of this strategy is that PSA will drop dramatically.
This will of course take away the uncertainty and proves that BOO was the
major cause of elevated PSA levels. Another argument in favour of TURP is
subjective improvement of the patient with regard to IPSS and/or quality of life
score. Even in patients with “minor LUTS”, symptoms can improve. When
using symptom scores, caution is required as they are a very subjective tool in
assessing symptomatology. For this reason, symptom scores are more useful
to monitor treatment over time rather than to assess the severity of the
symptoms. Furthermore, the fact that PSA levels “super”normalise without
histological evidence of prostate cancer represents a symptomatic benefit in
this group of patients.

On the other hand a “diagnostic” TURP implicates that prostate cancer can be
encountered in the resected tissue by histological examination. This should be
well explained to the patient because in some cases we will diagnose a
potentially life threatening and curable prostate cancer. In this perspective we
do know that even after TURP, radical prostatectomy can be executed without
major complications.

Moreover, we know that if BOO is not treated, this can end in conditions such
as detrusor fatigue and postrenal kidney insufficiency.
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Arguments in favour of a performing TURP instead of starting medical
treatment is the fact that we know that α1 blockade has no effect on PSA and
5α reductase inhibitors have a heterogeneous effect.

Furthermore, these

patients suffer from minor LUTS only. If no TURP is performed, we do not have
any histology to explain the elevated PSA values. Moreover the economic
aspect needs to be taken into account since medical treatment will mostly only
postpone the surgical treatment of a chronic disease in an ageing population.

Histological examination showed that an anterior resection in TURP is vital. We
do know that (multiple) extended prostate biopsies are false negative in this
group of patients because the tumour is mainly located laterally or anteriorly in
the peripheral zone, which is difficult to reach with a biopsy needle.

In conclusion, patients with (1) elevated and/or rising PSA; (2) minor LUTS; (3)
negative rectal examination and/or transrectal ultrasound and (4) (multiple)
negative extended prostate biopsies are a challenging problem for urologists.
So far we had no answer to explain these PSA values and to reassure those
patients. We proved that those patients are very likely to have BOO for which
a TURP should be discussed since this will result in a “super”normalisation of
PSA and a symptomatic benefit for the patient, and allows extensive
histological examination.
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Chapter 8 ‐ Samenvatting, bespiegeling en conclusies

The clinical value of TURP in patients with elevated or rising PSA

Onze westerse maatschappij wordt gekenmerkt door een toename van de
vergrijzing en dit samen met een verbetering van de algemene gezondheid en
toenemende levensverwachting. Dit impliceert dat prostaataandoeningen
steeds frequenter zullen voorkomen. Het is genoegzaam bekend dat BPH
(goedaardige prostaat vergroting) en prostaatkanker ziektes zijn van de ouder
wordende man (Ageing Male). Het is dan ook niet verwonderlijk dat mannen
steeds meer “oud genoeg worden” om geconfronteerd te worden met een of
andere prostaataandoening. Na de introductie van een nieuwe prostaattumor
merker, prostaat specifiek antigeen (PSA), hadden urologen een zeer
interessant werkinstrument om prostaataandoeningen verder te onderzoeken.
Ook de toenemende bewustwording bij patiënten, in het bijzonder na de
introductie van internet, heeft ervoor gezorgd dat er een groeiende
bewustmaking is van allerlei gezondheidsbedreigende situaties en dus ook
meer in bijzonder van prostaataandoeningen bij mannen. Mannen zijn dan ook
vandaag de dag op de hoogte van, en bezorgd om hun algemene gezondheid
en in het bijzonder “hun prostaat”. Heel wat mannen zijn zich bewust van het
frequent voorkomen van goedaardige prostaatvergroting (BPH) en in het
bijzonder van prostaatkanker en zeker ook van door prostaatkanker
veroorzaakte overlijdens. Dit bewustzijn introduceerde dan ook nieuwe
“prostaat gerelateerde ziekten” zoals “PSA‐itis, PSA angst” etc [1].

Om deze redenen mag het dan ook niet verwonderlijk zijn dat heel wat
patiënten verwezen worden naar de uroloog omwille van “prostaat
symptomen” zoals prostatisme klachten (LUTS), prostatitis symptomatologie en
verdenking op prostaatkanker. Dit impliceert dan ook dat heel wat mannen
verwezen worden naar een uroloog omwille van een verhoogd en/of oplopend
PSA. Uit het bovengaande kan dan ook afgeleid worden dat huisartsen en in
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het bijzonder urologen frequent geconfronteerd zullen worden met patiënten
met verhoogde en/of oplopende PSA waarden.
Als het PSA gehalte verhoogd is en/of oplopend en rectaal prostaatonderzoek
en/of transrectale prostaatechografie verdacht zijn voor prostaatkanker en
wanneer prostaatkanker aangetoond wordt door middel van prostaatbiopten,
zijn er heel wat boeken en publicaties geschreven met betrekking tot mogelijke
strategieën die gevolgd kunnen worden. Als daarentegen het PSA gehalte
verhoogd en/of oplopend is, rectaal prostaatonderzoek en/of transrectale
prostaatechografie geen verdenking voor prostaatkanker geven en wanneer
patiënten weinig tot geen klachten hebben en wanneer tenslotte (herhaalde)
uitgebreide prostaatbiopten geen kanker laten zien, zal onzekerheid de kop op
steken. Zeker wanneer prostaatbiopten negatief blijven bij herhaling wordt het
op de duur moeilijk om te beslissen hoe het nu verder moet. Een optie zou
kunnen zijn het opstarten van een antibiotische behandeling, we moeten
echter opmerken dat hiervoor tot op heden geen echt wetenschappelijk bewijs
geleverd is. Een andere optie is het adviseren van dieetmaatregelen en/of
voedingssupplementen.

Ook

deze

strategie

is

tot

op

heden

niet

wetenschappelijk bewezen. Een andere mogelijkheid is het geven van een
medicamenteuze behandeling met een α1‐blokker. Hiervan is geweten dat
deze geen effect hebben op het PSA gehalte en uiteraard ook weinig effect op
de symptomatologie aangezien deze patiënten gekarakteriseerd worden door
weinig tot geen symptomatologie. Ook het opstarten van een behandeling met
5α‐reductase remmers kan overwogen worden. In dit geval is het belangrijk op
te merken dat het PSA gehalte zeker zal dalen maar dat de “vermenigvuldig x2”
regel bijlange niet altijd opgaat. Ook hier weer zal de behandeling weinig tot
geen symptomatisch voordeel opleveren aangezien de populatie patiënten
weinig tot geen klachten heeft. Ook het steeds weer opnieuw uitvoeren van
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nieuwe biopten kan bij deze patiënten overwogen worden. Herhalen van
biopten ad eternam is echter niet zinvol, temeer daar we misschien op zoek
gaan naar een kanker die niet bestaat. Het hoeft dan ook geen betoog dat in
deze groep van patiënten onzekerheid en ongerustheid zullen toenemen.
In een eerste publicatie werd een retrospectieve analyse uitgevoerd bij patiënt
met volgende karakteristieken:
1) geen storende symptomatologie (LUTS, international prostate symptoms
score (IPSS) 0‐7 of 8‐19),
2) verhoogd en/of oplopend PSA (meer of gelijk aan 4 ng/ml),
3) normaal rectaal prostaatonderzoek en/of normaal transrectaal echografisch
onderzoek van de prostaat,
4) (veelvuldige) negatieve prostaatbiopten.
In dit onderzoek hebben we kunnen aantonen dat de meest waarschijnlijke
oorzaak van het verhoogd PSA infravesicale obstructie is. Tweeëntachtig
patiënten met deze karakteristieken werden geëvalueerd vanaf januari 1997
tot eind 2004. Drie van deze 82 patiënten (4,1%) hadden een PdetQmax
(blaasdruk op het moment van maximaal straaldebiet) met een waarde van 20‐
40 cm H2O, hetgeen een intermediare waarde is. Daarentegen hadden de 79
overige patiënten een zuivere obstructie met een PdetQmax van meer dan 40
cm H2O (95,9%) en dit volgens de Abrams‐Griffiths criteria [2]. Nadat bij deze
patiënten infravesicale obstructie was aangetoond, toonde histologisch
onderzoek van het prostaatweefsel na transurethrale prostaatresectie (TURP),
de aanwezigheid van prostaatkanker in 8 van deze 82 patiënten (9,8%).
Daarentegen werd er bij 74 van de 82 patiënten enkel goedaardige
prostaatvergroting (BPH) aangetroffen (90,2%). In de zuiver obstructieve groep
vonden we een PdetQmax van gemiddeld 89,5cm H2O (20‐200 cm H2O). We
concludeerden dan ook dat er een wetenschappelijke basis bestaat voor het
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uitvoeren van een cystometrie met een pressure flowstudie (blaasdruk versus
mictiestraal) bij patiënten met de bovengenoemde kenmerken:
1) verhoogd en/of oplopend PSA,
2) geen uitgesproken mictieklachten,
3) normaal rectaal onderzoek en/of normaal transrectaal prostaatechografisch
onderzoek,
4) (veelvuldige) negatieve prostaatbiopten.
Dit onderzoek toonde aan dat alle patiënten met deze karakteristieken lijden
aan infravesicale obstructie. Om deze reden werd dan ook geconcludeerd dat
infravesicale obstructie de oorzaak was van het verhoogde PSA in patiënten
met hoger genoemde criteria, hetgeen meest waarschijnlijk zijn oorsprong
vindt in een chronisch verhoogde intravesicale druk.

In een tweede artikel werden de resultaten geëvalueerd van dezelfde groep
van 82 patiënten met ditmaal bijzondere aandacht voor de uitkomst van de
uitgevoerde TURP. Alle 82 patiënten ondergingen inderdaad een TURP omwille
van bewezen infravesicale obstructie. Zoals hierboven vermeld werd bij 8
patiënten (9,8%) prostaatkanker aangetroffen, daarentegen hadden 74
patiënten (90,2%) enkel BPH. In deze BPH groep bedroeg de gemiddelde
preoperatieve PSA waarde 8,8 ng/ml (4,3‐25,8 ng/ml). De gemiddelde PSA
waarden in deze groep daalden tot 1,1 ng/ml 1 jaar na TURP en tot gemiddeld
1,3 ng/ml het tweede jaar na de TURP. Ook naar symptomatologie toe kon met
de IPSS schaal een gelijkaardige conclusie getrokken worden. Zeven van de 8
patiënten waarbij prostaatkanker aangetroffen werd, hadden een klinisch
belangrijke en agressieve prostaatkanker met karakteristieken die een verdere
behandeling noodzakelijk maakten. Indien in deze groep een radicale
prostatectomie werd uitgevoerd, was het frappant de resterende tumor
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telkens in hoofdzaak anterieur en lateraal in de perifere prostaatzone aan te
treffen. De conclusie van deze publicatie was dat de PSA verhoging in deze
groep van patiënten met deze kenmerken het resultaat was van infravesicale
obstructie en dat wanneer de obstructie behandeld werd met een TURP dit
leidde tot een (super) normalisatie van het PSA evenals een normalisatie van
de symptomatologie (IPSS). Even belangrijk daarentegen was dat door de
endoscopische prostaatresectie een uitgebreider histologisch mogelijk was.

In een derde publicatie werden de lange termijn resultaten van deze zelfde
groep geanalyseerd. In onze retrospectieve groep van 82 patiënten waren er 74
patiënten met enkel goedaardige prostaatvergroting (BPH) na TURP. Van deze
74 patiënten waren er 36 met een opvolgperiode van meer dan 3 jaar
(gemiddeld 62,1 maanden, 38–103 maanden). Tijdens deze opvolgperiode was
er 1 patiënt die zich opnieuw met een persisterend oplopend PSA presenteerde
(2,8%). Dit bleek na controle biopten 4 jaar na TURP te wijten aan een
onderliggend prostaatcarcinoom. Deze patiënt onderging een radicale
prostatectomie waarbij andermaal de residuele tumor zich in hoofdzaak
anterieur en lateraal in de perifere zone situeerde. De andere 35 patiënten
(97,2%) hadden een stabiel en laag PSA gehalte tijdens de opvolgperiode. Meer
precies bedroeg het PSA gemiddeld 8,2 mg/ml preoperatief (4,2–15 ng/ml) met
een gemiddelde waarde van 0,9 ng/ml (0,1‐2,7 ng/ml) na 1 jaar en 1,1 ng/ml
(0,2‐3,9 ng/ml) op het einde van de opvolgperiode. Dezelfde observatie werd
bekomen met betrekking tot de IPSS waarden. In dit derde artikel
concludeerden we dat infravesicale obstructie in een specifieke groep van
patiënten met bovenvermelde karakteristieken aangetroffen zal worden en dat
een TURP zal resulteren in een langdurige normalisatie van het PSA en van de
symptomatologie. Daarentegen blijft een jaarlijkse evaluatie noodzakelijk
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aangezien in zeldzame gevallen toch nog steeds een agressieve prostaatkanker
aangetroffen kan worden.

In een vierde publicatie werd een prospectieve analyse uitgevoerd bij 33
patiënten met dezelfde karakteristieken: oplopend en/of stijgend PSA,
beperkte

symptomatologie,

normaal

rectaal

prostaatonderzoek

en/of

transrectale prostaatechografie, (veelvuldige) negatieve prostaatbiopten. In
deze groep van patiënten was de gemiddelde PSA waarde 8,2 ng/ml (5,1‐16,4
ng/ml) bij de preoperatieve bepaling. Bij deze patiënten werd ook een analyse
uitgevoerd van de PSA velocity, PSA ratio, PSA density, IPSS score en PdetQmax.
Na TURP werd bij 27 patiënten (81,8%) enkel BPH aangetroffen. In 2 patiënten
(6,1%) werd een agressieve, levensbedreigende prostaatkanker aangetroffen.
In 4 patiënten (12,1%) werd alleen in paar chips een niet levensbedreigende
prostaatkanker aangetroffen. Patiënten met zuivere BPH en een niet agressieve
prostaatkanker werden gevolgd met een nauwgezet opvolgbeleid (81,8% +
12,1% = 93,9%). In deze “nauwgezette opvolggroep” zakte het PSA tot een
gemiddelde waarde van 0,6 ng/ml na de TURP. Bij de 2 patiënten met een
levensbedreigende

prostaatkanker

werd

een

radicale

prostatectomie

uitgevoerd waarbij eens te meer de residuele tumor gelokaliseerd was lateraal
en anterieur in de perifere prostaatzone. Dit betekent dan ook dat onze
prospectieve analyse de retrospectieve resultaten kon vestigen.

In een vijfde en finaal onderzoek werd een voorstel uitgewerkt voor een nieuw
algoritme om deze patiënten te behandelen. Na een overzicht van de actuele
strategieën bij patiënten met deze typische karakteristieken (verhoogd en/of
oplopend PSA, beperkte symptomatologie,. normaal rectaal prostaatonderzoek
en/of transrectale prostaatechografie, (veelvuldige) negatieve prostaatbiopten
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werd gefocuseerd op de waarde van urodynamisch onderzoek met betrekking
tot

infravesicale

obstructie.

In

plaats

van

“antibioticabehandeling”,

“dieetmaatregelen”, nieuwe prostaatbiopten, stellen wij voor een TURP met
deze patiënten te bespreken. Argumenten pro‐TURP zijn behoudens het
behandelen van infravesicale obstructie, een te verwachten “super”
normalisatie van het PSA, een verbetering van de symptomatologie en
levenskwaliteit en de mogelijkheid om uitgebreid histologisch onderzoek uit te
voeren hetgeen in een aantal gevallen een potentieel levensbedreigende en
curabele prostaatkanker zal aantonen. Vanuit dit oogpunt kan deze TURP dan
ook beschouwd worden als een “diagnostische TURP”.

In deze dissertatie werd dan ook aangetoond dat patiënten met deze
karakteristieken sterk verdacht zijn op het hebben van infravesicale obstructie
hetgeen impliceert dat een urodynamisch onderzoek aangewezen is in deze
particuliere groep. In deze context noteren we dat uiteraard ook bij patiënten
met LUTS klachten een verhoogde PSA waarde kan gezien worden als een
merker voor infravesicale obstructie. Tevens voorspelt deze verhoogde PSA
waarde bij symptomatische patiënten een verhoogde kans op toekomstige
prostaatgroei, een verhoogde kans op acute urineretentie en een verhoogde
nood aan chirurgische behandeling van deze obstructie. Als het urodynamisch
onderzoek in deze particuliere groep infravesicale obstructie kan aantonen, zou
een TURP met deze patiënten moeten besproken worden. Het eerste voordeel
van deze strategie is dat het PSA dramatisch zal zakken. Dit zal dan ook de
onzekerheid bij patiënten, huisarts en uroloog wegnemen en bevestigen dat
infravesicale obstructie de belangrijkste oorzaak was van de verhoogde PSA
waarde. Ook de subjectieve verbetering bij de patiënt met betrekking tot de
IPSS score en levenskwaliteit is een argument pro TURP. Ook patiënten met
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“weinig klachten” kunnen verbeteren. Het is in dit verband ook belangrijk op te
merken

dat

symptoomscores

met

de

nodige

omzichtigheid

moet

geïnterpreteerd worden. Deze zijn een zeer subjectief middel om
symptomatologie te kwantificeren. Om deze reden zijn symptoomscores dan
ook veel interessanter om een behandeling over de tijd te volgen eerder dan
om de ernst van de klachten te evalueren. Vermelden we dat ook het
“super”normaliseren van PSA zonder aanwezigheid van prostaatkanker bij
histologisch onderzoek een symptomatisch voordeel betekent bij deze
patiënten.

De term “diagnostisch TURP” impliceert echter dat ook prostaatkanker bij deze
patiënten kan aangetroffen worden na histologisch onderzoek van het
gereseceerde prostaatweefsel. Dit moet dan ook met de patiënt besproken
worden voor de ingreep aangezien bij een aantal patiënten op die manier een
potentieel

levensbedreigende

maar

geneesbare

prostaatkanker

zal

aangetroffen worden. In dit perspectief is het dan ook goed te weten dat een
radicale prostatectomie zonder al te grote moeilijkheden even succesvol kan
uitgevoerd worden bij patiënten na TURP.
Verder is het ook genoegzaam bekend dat wanneer een infravesicale obstructie
niet behandeld wordt, deze kan leiden tot o.a. detrusor decompensatie met
hypocontractiliteit en postrenale nierinsufficiëntie. Men kan zich ook de vraag
stellen waarom deze patiënten niet medicamenteus behandeld kunnen
worden. Wanneer we met een α1‐blokker starten, weten we dat deze geen
effect zal hebben op het PSA. Een 5α‐reductase remmer heeft daarentegen een
heterogeen effect op de PSA waarde. Noteren we in dit verband ook dat deze
patiënten enkel beperkte mictie klachten hebben. Tenslotte zal alleen een
TURP
156

uitgebreid

histologisch

onderzoek

toelaten.

Ook

economische
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argumenten moeten in overweging genomen worden aangezien in de meeste
gevallen deze medicamenteuze behandelingen enkel een chirurgische
behandeling zullen uitstellen bij een chronische ziekte in een steeds ouder
wordende populatie.

Het histologisch onderzoek na TURP toonde verder aan dat een anterieure
resectie van zeer groot belang is. We weten evenens dat prostaatbiopten vals
negatief kunnen zijn omdat bij deze groep van patiënten de tumor meestal
lateraal en/of anterieur in de perifere zone gelokaliseerd is, een gebied moeilijk
adequaat te bereiken met een biopsienaald.

Concluderend kan men stellen dat bij patiënten met
1) verhoogd en/of oplopend PSA,
2) beperkte mictieklachten,
3) negatief rectaal prostaatonderzoek en/of transrectale prostaatechografie, en
4) (veelvuldige) negatieve prostaatbiopten
de te volgen strategie niet altijd eenduidig is. Deze patiënten zijn dan ook een
uitdaging in de urologische praktijk. Tot op heden hadden we geen duidelijke
verklaring om deze PSA verhoging uit te leggen om deze patiënten gerust te
stellen. We hebben kunnen aantonen dat patiënten met deze karakteristieken
zeer waarschijnlijk infravesicale obstructie hebben waarvoor een TURP zou
moeten overwogen worden, dit omwille van een te verwachten “super”
normalisatie van het PSA, het symptomatische voordeel en de mogelijkheid van
een uitgebreid histologisch onderzoek.
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