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ORIGINAL ARTICLE

Diagnosis of prostate cancer in Serbia

V. Vukoti¢- Maletié, S. Cerovi¢, M. Lazi¢, 1. Rakovi¢

Thermotherapy Center, Beograd, Serbia and Montenegro

Summary

Purpose: A rising incidence of prostate cancer is
noticed in USA and Europe, which might be due to better
diagnostic procedures and screening programs started in
some countries. We still lack epidemiological studies con-
firming the same trend in our country, but the rising number
of patients in whom radical prostatectomy is performed
is an indirect proof of bigger recruitment of patients with
prostate cancer. The purpose of this study was to establish
the most appropriate diagnostic protocol for detection of
prostate cancer in our unscreened population.

Materials and methods: Transrectal ultrasound
(TRUS) -guided biopsies of the prostate were performed
in 229 patients. Biplanar transrectal probe with needle
channel was used. Six to 10 tissue cores were obtained
from each patient.

Results: The mean patients’ age was 67.12 years
(range 42-88). All patients had serum prostatic specific
antigen (PSA) estimation before biopsy, which ranged from
0.41to 1550 ng/ml (mean 50.83), with 146 (63.8%) patients
having PSA level greater than 10 ng/ml. Free (F) PSA was

Introduction

The essential aim of diagnostic and staging pro-
cedures is to identify men with prostate cancer in early,
potentially curable stage. Different countries have dif-
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performed in 120 (52.4%) patients; the range of F to total
(T) PSA ratio was 0.02 to 0.74 (mean > 0.13). Digital rectal
examination (DRE) was positive in 65% of the patients.
The mean prostate volume was 40.5 ml (range 11-140).
Cancer was diagnosed in 99 (43.2%) patients, prostate
cancer in situ (PIN) alone was diagnosed in 37 (16.2%,),
chronic prostatitis in 73 (31.9%), while benign prostatic
hyperplasia (BPH) was found in 20 (8.7%) patients.

Conclusion: The cancer detection rate in our patients
was high. In a lot of patients the biopsy was needed only
for histological proof, not as a staging tool, the intention
of which is the selection of patients with localized prostate
cancer amenable to curative treatment. There is still reluc-
tance to use PSA as a sole indication for biopsy, positive
DRE still being mandatory. With such a policy we are miss-
ing a lot of curable prostate cancer cases, thus increasing
the cost of treatment. A national policy including screening
should be considered.

Key words: diagnosis, free/total PSA, prostate cancer,
prostate specific antigen

ferent policies for diagnosing patients with suspected
prostate cancer [1,2]. Screening [3] or not screening
[4] of male population is a matter of debate. Racial and
ethnic variability in detection rates of prostate cancer,
although not explained, is well known, implying that
geographically and racially different regions might
use different diagnostic procedures [5-7]. The cost of
diagnostic procedures as well as those of screening
programs put a great financial burden [8] and should be
taken into account when considering a national policy.
In Serbia there is no obligatory protocol concerning
patients who might have prostate cancer, so the ob-
jective of this study was to compare our results with
results from other series in order to establish the most
appropriate diagnostic protocol for our patients.
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Materials and methods

From May 1997 to September 2003 TRUS-guid-
ed biopsies were performed in 229 patients. All of them
were Caucasians, their mean age being 67 years (range
42 - 88). Serum PSA was performed at least once prior
to biopsy with the Hybritech method of monoclonal
immunoassay, mean PSA being 50.83 ng/ml. The
description of DRE was available in 211 patients, es-
timated as positive in 149 (70.6%) of them. TRUS was
available in 194 patients, detecting abnormal findings
in 135 (69.6%) of them. Free PSA and F/T ratio were
done in 120 patients, with a mean F/T ratio of 0.13.
Biopsy was performed using transrectal biplanar probe
with automatic 18 G core biopsy system. All biopsies
were performed by one urologist, and all histological
analyses by one pathologist.

Biopsy was not made according to strict crite-
ria but rather on clinical suspicion of prostate cancer
considering PSA, F/T PSA, DRE, and TRUS. In one
patient, adenocarcinoma was found in cervical lymph
nodes and prostate biopsy was done in search for pri-
mary tumor.

Classical sextant biopsy was performed in most pa-
tients, but in some cases the number of cores was raised
to 8 or 10 (in bigger prostate or younger patients). Biopsy
of transitional zone or seminal vesicles was not routinely
performed. For histological processing, all cores were
divided in 6 slices and then fixed in 10% phosphate buff-
ered formalin, processed into wax paraffin and stained
with haematoxylin-eosin. Standard WHO grading was
performed in all patients in whom cancer was diagnosed.
Gleason scoring was based on the primary and secondary
Gleason pattern in 85 patients.

Statistical analysis was done by Statistica for
Windows v 5.0 StatSoft Inc. software.

Results

Prostate cancer was diagnosed in 99 out of 229
(43.2%) patients. PIN as a sole histological finding or
associated with benign disease such as chronic prosta-
titis or BPH was found in 37 (16.2%) patients. Chronic
prostatitis as the only pathological finding was present
in 73 (31.9%) patients, while BPH was diagnosed in
20 (8.7%) patients.

The mean PSA value of the whole group was 51.41
ng/ml, ranging from 0.41 to 1550 ng/ml. Since PSA is
considered as the most valuable diagnostic tool, it was
stratified in 4 groups (G1. PSA < 4; G2. PSA: 4-10;
G3. PSA:10-20; and G4. PSA >20 ng/ml). Most of our
patients had PSA values above 10 ng/ml (Table 1).

Table 1. Distribution of patients according to serum PSA and
positive cancer biopsy

Biopsy

PSA (ng/ml) Negative Positive Total

n (%) n (%) n (%)
G1(<4 19 (14.6) 3@3.1) 22 (9.6)
G2 (4-10) 47 (36.15) 14 (14.2) 61 (26.6)
G 3 (10-20) 50 (38.5) 23 (23.2) 73 (31.9)
G 4 (>20) 14 (10.8) 59 (59.6) 73 (31.9)
Total 130 (100) 99 (100) 229 (100)
P <0.001

The PSA distribution according to histological
diagnosis (cancer versus non-cancer) was statistically
significant (Kruskal Wallis rank sum test, p <0.01,
Table 2).

Estimation of sensitivity and specificity of dif-
ferent PSA values showed that the best result was
obtained for the cut-off value of 10 (Table 3).

PSA was higher with more advanced age (p=0.04),
irrespective of the histological diagnosis (Table 4).

The prostatic volume was significantly correlated
to the PSA values (p <0.01, Table 5).

F/T PSA ratio was available for 120 patients and
ranged from 0.02 to 0.74. The mean F/T PSA ratio was
0.13 and the median 0.12. There was no significant
differences in F/T PSA ratio in patients with or without
cancer (0.14 and 0.12, respectively).

Table 2. Serum PSA according to histological diagnosis

No. of Mean PSA SD"  Median

Min Max

patients (ng/ml) (ng/ml) (ng/ml) (ng/ml) (ng/ml)
Cancer 99 102 248.38 27.3 2.5 1550
PIN* 37 11.24 433 10.5 2.1 20.9
Prostatitis 73 12.49 12.09 9.7 0.5 69.6
BPH? 20 10.27 6.9 8.3 0.4 24.9

Cancer versus non-cancer p < 0.01
standard deviation; *prostate cancer in situ; Sbenign prostatic hyper-
plasia

Table 3. Sensitivity, specificity, positive and negative predictive
values according to different serum PSA cut off values

PSA  Sensitivity Specificity Pos. predictive Neg. predictive

(ng/ml) value value
<4 0.97 0.15 0.46 0.86
4-10 0.83 0.51 0.56 0.80
10-20 0.60 0.89 0.81 0.74




Table 4. Association of serum PSA and age
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Table 7. Sensitivity, specificity, positive and negative predictive
values of TRUS and DRE

PSA (ng/ml) n (%) Mean age, years (range)

Sensitivity Specificity Pos. predictive Neg. predictive
<4 21(9.2) 62.14 (42-80) valie value
4-10 61 (26.6) 65.64 (42-81)

10-20 74 (32.3) 67.58 (47-80) TRUS 0.86 0.44 0.56 0.8
<20 73 (31.9) 69.34 (47-80) DRE 0.91 0.46 0.57 0.87
p=0.04
Table 5. Association of serum PSA and prostate volume Table 8. TRUS according to histological diagnosis
PSA (ng/ml)  No. of patients Mean (cm?) SD* Range (cm?) TRUS Cancer  PIN®  Prostatitis ~ BPH' Total
<4 22 24.6 14.76 4-67 Negative 12 10 29 8 59
4-10 53 37.6 1577  15-86 Positive 76 17 33 9 149
10-20 68 477 18.92  10-140 NA* 11 10 11 3 18
<2 40. 22.2 4-

0 66 05 0 % Total 99 37 73 20 229
p <0.01
*standard deviation p <0.01

DRE was estimated as positive in 149 (65.07%) Table 9. Serum PSA according to tumor grade
patients, 85 (57.4%) of whom had also positive histol-  Grade No.of Mean PSA SD*  Median  Range
ogy for prostate cancer. patients  (ng/ml)  (ng/ml)  (ng/ml)  (ng/ml)
. Cancer was found in oply 8(12.9%)outof62pa- 3 6.97 269 81 3.9-89

tients whose DRE was considered normal (p <0.001).  » 61 8272 212.86 277 4.2-1550
DRE estimated as positive if abnormal or negative if 3 35 156.3 318.16 385  2.5-1500
normal, according to histological diagnosis is shown =001

on Table 6.

When TRUS was introduced in the diagnostic
work-up of prostate cancer it was expected to add in
the accuracy of diagnosis, but in our patients it was
not more precise than DRE. Sensitivity, specificity,
positive and negative predictive values are shown on
Table 7.

Similarly to DRE, TRUS was significantly (p
< 0.01) correlated with the histological diagnosis
(Table 8).

If cancer was histologically diagnosed, PSA
values correlated with tumor grade (Table 9). The
most raised values were found in patients with grade
3 tumors.

Table 6. DRE in cancer versus non-cancer patients

DRE Cancer Non-cancer Total

n (%) n (%) n (%)
Negative 8 (8.08) 54 (41.54) 62 (27.07)
Positive 85 (85.86) 64 (49.23) 149 ( 65.07)
NA* 6 (6.06) 12 (9.23) 18 (7.86)
Total 99 (100) 130 (100) 229 (100)
p <0.001

*not available

*standard deviation

More than half of our patient had Gleason score
more than 5. PSA values raised linearly according to
Gleason score from 3 to 7, but decreased in patients
with Gleason score 8 and more (Table 10).

Discussion

Despite its limitations, PSA is the most powerful
tumor marker which dramatically changed the diag-

Table 10. Serum PSA according to Gleason score

Gleason No. of Mean SD*  Median Range

score patients (ng/ml)  (ng/ml) (ng/ml) (ng/ml)
3 1 3.9 NA 39 3939
4 1 8.9 NA 8.9 8.9-8.9
5 20 26.72 28.07 19 4.2-132
6 23 124 314 493  6.5-1550
7 28 163.1 307.46 404  2.5-1500
8 6 42.05 36.82  28.35 10.3-100
9 6 89.87 162 26.8 8-420

p=0.013

*standard deviation
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nosis of prostate cancer [9], accounting for a great
increase in the incidence of this malignancy [10].
According to our results, the wide use of PSA in our
country should increase the rate of early detection of
localized prostate cancer. The mean serum PSA value
in our group of patients was 50.83 ng/ml, which is an
extremely high value, while patients from the CAP-
SURE study in USA had a median PSA at diagnosis
of 7.3 ng/ml. Of course, with such a mean PSA value
the cancer detection rate was elevated, being 42%,
while other series report a detection rate between 15%
and 30% [11-13], or even less in screened population
[14]. One of the main reasons for this result is the
reluctance of urologists to use PSA as a unique param-
eter indicating biopsy, relying mostly on DRE, which
was estimated as positive in 65% of patients, while in
USA and western Europe most of the newly diagnosed
patients have nonpalpable tumors (T1c) [15,16].

Recently, Stamey et al. argued the usefulness of
PSA as a tumor marker, pointing that in the last 5-year
period (since 2000) it mainly reflects the volume of the
prostate [17]. We also noticed the correlation between
prostate volume and PSA, but still Stamey’s et al. state-
ments should be used with caution, since it is appli-
cable, as the authors mentioned, only for USA, where
screening programs achieved in previous periods to
detect most of the patients with prostate cancer.

The other important issue that can be derived
from our results is the high median PSA (9.72 ng/ml)
in patients in whom prostate cancer was ruled out.
The maximal PSA in this group of patients was 69.6
ng/ml. We can certainly assume that in a next biopsy
cancer would be diagnosed, but it is well known from
other studies that elevated PSA does not necessarily
mean that a cancer is present [ 18]. These higher values,
along with the best specificity and sensitivity obtained
for the PSA cut off value of 10 ng/ml, should be taken
into account, without forgeting the growing evidence
that high grade tumors can be found in patients whose
PSA is lower than 4 ng/ml [19,20].

F/T PSA ratio was performed in 120 patients,
but no correlation to prostate cancer diagnosis was
established. The F/T PSA ratio was reported to aid in
the indication for biopsy in patients with intermediate
values of PSA [21-23] in order to avoid unnecessary
biopsies, but total PSA values in our patients were
much higher, which might explain the unreliability of
F/T ratio in our group of patients.

TRUS, which is no longer regarded as a diag-
nostic tool [24], had an important specificity in our
patients, but this could be explained by the selection
of patients mainly according to DRE, when TRUS was
more likely to be positive. In interpreting our findings,

the subjective nature of DRE should be stressed.

TRUS is considered as the most appropriate
method for measuring the prostatic volume. In our
patients the volume was measured either by TRUS
or transabdominal US, and in those patients that both
methods were used no important differences in the
measured volumes were observed. Our data are in cor-
relation with results of other authors [25]. Prostatic
volume as well as age have an important impact on the
value of PSA [26,27]. As such, they can not be ignored
when considering prostate biopsy.

Our patients were a non-screened population of
men suspected of having prostate cancer according to
symptoms and clinical findings. In this selected popu-
lation a bigger recruitment of patients having cancer
was expected. Our results revealed that in unscreened
population more patients were diagnosed in advanced
stages. Most of the patients in whom cancer was di-
agnosed had grade 2 disease, but Gleason score was
more than 5 in 2/3 of them. Along with elevated PSA
values they should be classified as high risk patients,
in whom treatment modalities are restricted [28].

These results call for finding the most appropri-
ate protocol to deal with prostate cancer. Diagnosis is
of utmost importance. Specific conditions in different
countries concerning the incidence but also socio-
economic status should be taken into consideration.
Implanting protocols from more developed countries
might not be beneficial. There is still no place for
screening, but all efforts should be made in order to
diagnose patients in potentially curable stages. PSA has
a very important role and might enter as the minimal
laboratory requirement for patients referring to general
practitioners for lower urinary tract symptoms, bear-
ing in mind its dynamics [29]. The question of what
should be the cut off value of PSA that would neces-
sitate a biopsy still remains open. According to our
results, lowering the threshold under 4 ng/ml should
be exceptional. PSA should not be the only diagnostic
parameter; DRE is still mandatory, in order to detect
tumors which might have been missed by PSA determi-
nation only, since in our patients all 3 with PSA under
4 ng/ml had a positive DRE. Prostate volume assessed
by TRUS or transabdominal US is also important, since
PSA density might spare men without prostate cancer
from unnecessary biopsies.

The other important issue is public awareness
of the disease along with treatment options which
would also motivate patients to seek early urologi-
cal examination, while medical professionals should
proceed with early diagnostic procedures such as PSA
and DRE [30,31].

Our conclusion is that PSA is still the most im-



portant parameter in the diagnosis of prostate cancer.
As such, it should be used much more often and biopsy
should follow elevated values in order to improve the
detection rate, especially in patients with curable stages
of prostate cancer. From our group of non-screened
patients, the median PSA value was 11.72 ng/ml in
those where cancer was ruled out, and that the best
results regarding the specificity and sensitivity in de-
tecting prostate cancer were obtained for PSA cut off
value of 10 ng/ml.

References

1.

10.

11.

12.

13.

14.

Melia J, Moss S, Johns L. Rates of prostate-specific antigen
testing in general practice in England and Wales in asymp-
tomatic and symptomatic patients: a cross sectional study.
Br J Urol 2004; 94: 51-56.

Nijs HG, Tordoir DM, Schuurman JH, Kirkels WJ, Schroder
FH. Randomised trial of prostate screening in the Nether-
lands: assessment of acceptance and motives for attendance.
J Med Screening 1997; 4: 102-106.

Murphy MA, McKiernan JM, Olsson CA. Controversies in
prostate cancer screening. J Urol 2004; 172: 1822-1824.
Wilt JT. Prostate Cancer: Epidemiology and Screening. Rev
Urol 2003;5 (Suppl 6): S3-S9.

Levi F, Lucchini F, Negri E, Boyle P, Vecchia C. Leveling of
prostate cancer mortality in Western Europe. Prostate 2004;
15:46-52.

Debre B, Geraud M, Flam T, Steg A. Epidemiology of pros-
tatic cancer. J Int Med Res 1990; 18 (Suppl 1): S3-S7.
Pienta KJ, Esper PS. Risk factors for prostate cancer. Ann
Intern Med 1993;118:793-803.

Penson DF, Moul JW, Evans CP, Doyle JJ, Gandhi S, La-
mareto L. The economic burden of metastatic and prostate
specific progression in patients with prostate cancer: find-
ing from a retrospective analysis of health plan data. J Urol
2004;171 (Part 1 of 2): 2250-2254.

Stamey TA, Yang N, Haz AR, McNeal JE, Freiha FS,
Redwine E. Prostate specific antigen as a serum marker for
adenocarcinoma of the prostate. N Engl J Med 1987; 317:
911-916.

Quinn M, Babb P. Patterns and trends in prostate cancer
incidence, survival and mortality. Part I: International com-
parisons. Br J Urol 2002;90: 162-173.

Presti JC, Chang JJ, Bhargva V et al. The optimal systemic
prostate biopsy should include 8 rather than 6 biopsies:
Results of a prospective clinical trial. J Urol 2000; 163:
163-167.

Eskicorapci SY, Baydar DE, Akbal C et al. An extender
10-core transrectal ultrasonography guided prostate biopsy
protocol improves the detection of prostate cancer. Eur Urol
2004; 45: 444- 449.

Presti JC, O’Dowd G, Miller MV, Mattu R, Veltri RW.
Extended peripheral zone biopsy schemes increase cancer
detection rates and minimize variance in prostate specific
antigen and age related cancer rates: results of a community
multi-practice study. J Urol 2003;169: 125-129.

Lujan M, Paez A, Miravalles E, Fernandez I, Llanaes L.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

269

Prostate cancer detection is also relevant in low prostate
specific antigen ranges. Eur Urol 2004; 45:155-159.
Winkler MH, Khan FA, Blake-James B et al. Case selection
for radical prostatectomy in the UK. Eur Urol 2004; 46:
444-450.

Walsh PC. Radical prostatectomy for localized prostate can-
cer provides durable cancer control with excellent quality of
life: a structured debate. J Urol 2002; 163:1802-1807.
Stamey TA, Caldwell M, McNeal JE, Noley R, Himenez
M, Downs J. The prostatic specific antigen era in the United
States is over for prostate cancer: what happened in the last
20 years? J Urol 2004; 172: 1297-1301.

Boddy JL, Pike JP, Malone RP. Seven year follow-up of men
following a benign prostate biopsy. Eur Urol 2003; 44:17-20.
Thompson IM, Pauler DK, Goodman PJ et al. Prevalence of
prostate cancer among men with a prostate specific antigen
level <4 ng/ml. N Engl J Med 2004; 350: 2239-2446.
Raaijmakers R, Blijenber BG, Finlay JA et al. Prostate cancer
detection in the prostate specific antigen range of 2.0 to 3.9
ng/ml: value of percent free prostate specific antigen on tumor
detection and tumor aggressiveness. J Urol 2004; 171 (Part
1 of 2): 2245-2249.

Uzzo RG, Pinover WH, Horwitz EM et al. Free prostate spe-
cific antigen improves prostate cancer detection in a high-risk
population of men with a normal total PSA and digital rectal
examination. Urology 2003; 61: 754-759.

Kazuto I , Takumi Y, Masaru O, Kohei K, Kazuhiro S,
Hidetoshi Y. Free/total PSA ratio is a powerful predictor
of future prostate cancer morbidity in men with initial PSA
levels of 4.1 to 10.0 ng/ml. Urology 2003; 61: 760-765.
Aus G, Becker C, Franzen S, Lilja H, Lodding P, Hugosson
J. Cumulative prostate cancer risk assessment with the aid
of the free-to-total prostate specific antigen ratio. Eur Urol
2004; 45: 160-165.

Sedelaar JPM, Vijverberg PLM, De Reijke TM, de la Ro-
sette JM, Kil PJM. Transrectal ultrasound in the diagnosis
of prostate cancer: state of the art and perspectives. Eur Urol
2001;40: 275-284.

Huang Foen Chung JWNC, de Vries SH, Raaijmakers R,
Postma R, Bosch JLHR, van Mastrigt R. Prostate volume
ultrasonography: the influence of transabdominal versus
transrectal approach, device type and operator. Eur Urol
2004; 46: 352-356.

Bo M, Ventura M, Marinello R, Capello S, Casetta G, Fabris
F. Relationship between prostatic specific antigen (PSA) and
volume of the prostate in benign prostatic hyperplasia in the
elderly. Crit Rev Oncol Haematol 2003; 47: 22-211.

Pienta K, Esper P. Risk factors for prostate cancer. Ann Intern
Med 1993; 118: 793-803.

Abuzallouf S, Dayes I, Lukka H. Baseline staging of newly
diagnosed prostate cancer: a summary of the literature. J Urol
2004; 171 (Part 1 of 2): 2122-2127.

Pruthi RS. The dynamics of prostate-specific antigen in be-
nign and malignant diseases of the prostate. Br J Urol 2000;
86: 652-658.

Schulman CC, Kirby R, Ftzpatrick JM. Awareness of prostate
cancer among the general public: findings of an independent
international survey. Eur Urol 2003; 44: 294-302.

Dale J, Jatsch W, Hughes N, Pearce A, Meystre C. Informa-
tion needs and prostate cancer: the development of a system-
atic means of identification. Br J Urol 2004; 94: 63-69.



