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A B S T R A C T

This study compares the value of digital rectal examination (DRE) and prostate spe-

cific antigen (PSA) determination in the detection of prostate cancer. 1,000 men aged

� 50 from the Osijek surroundings were examined. The subjects with prostatitis were ex-

cluded from the study. The subjects with elevated concentration of total prostate specific

antigen and/or digital rectal examination suspect of carcinoma underwent prostate bi-

opsy. The rate of prostate cancer detection showed to be 3.3% for PSA > 4 ng/ml, 2% for

abnormal finding of DRE, and 3.7% for combination of the two methods. Out of 35 pa-

tients with prostate cancer detected, 19 had suspect DRE finding and 32 had PSA ex-

ceeding 4 ng/ml. Thus, PSA pointed to the diagnosis of prostate cancer in 91.4%, and

abnormal finding of DRE in 54.2% of cases, the difference being statistically signifi-

cant. The positive predictive value was 48.7% for abnormal finding of DRE, 47% for

PSA > 4 ng/ml, and 80.0% for the combination of both. Although PSA determination

detected a considerable proportion of tumors missed on DRE, the former alone was found

to be insufficient as a screening method because of its inadequate sensitivity. When com-

bined with digital rectal examination, the probability of prostate cancer detection in-

creased considerably.
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Introduction

Prostate cancer is a common disease
in men aged � 501–3. It is diagnosed in
about 1% of men aged � 50, to rise abrup-
tly in the sixth and seventh decade of life,
the highest incidence being recorded in
the seventh and eighth decade of life4.
The prostate cancer mortality rate also
increases with age2,5. It is so because most
cases of prostate cancer are diagnosed
when it has already disseminated beyond
the gland itself, which is associated with
poor prognosis and limited therapeutic
success. Therefore, a more favourable ap-
proach should obviously include identifi-
cation and removal of precancerous le-
sions, or detection of the disease at an
early stage (early detection), when suc-
cessful treatment is still possible6–11.

In the diagnosis of prostate cancer, the
search for a more sensitive and specific
tumor marker than acid phosphatase re-
sulted in the discovery of prostate specific
antigen (PSA)12,13. Now, PSA is the most
important tumor marker in the detection
of prostate cancer. When compared with
digital rectal examination (DRE), the ba-
sic examination that the prevention and
early diagnosis of prostate cancer had
previously relied on, PSA was demon-
strated to detect a significant proportion
of tumors missed on DRE2,14–16.

The efficacy of DRE and PSA in the de-
tection of prostate cancer has been evalu-
ated in a number of studies, however,
these multicenter studies suffered from
some serious shortcomings. Namely, stu-
dy population was not selected by the
same investigator nor examined by use of
the same equipment. Therefore, we de-
cided to conduct this study according to
an improved study protocol.

Subjects and Methods

During the study, 1000 men aged � 50
from the community of ^epin and village

of Josipovac near Osijek were examined.
In Josipovac, 297 of 410, and in ^epin 703
of 1050 men aged � 50 were included in
the study. Study subjects were recruited
by the method of random choice. They
were individually invited in writing to en-
roll in the study, with the respective in-
formation being additionally dissemi-
nated through mass media (newspapers,
radio, TV). The subjects with prostatitis
or urinary tract infection were excluded
from the study. On examination, study
subjects were asked about the possible
presence of the following signs or symp-
toms of prostate disease: hematuria, he-
matospermia, dysuria, frequency, urgen-
cy, slow urine flow, or ostalgia.

Blood samples were collected for de-
termination of total serum prostate spe-
cific antigen (PSA). Blood samples for
PSA determination were obtained before
digital rectal examination (DRE). The sa-
me urologist performed all DREs. The
subjects with elevated total PSA (> 4 ng/
ml) and/or DRE finding suspect of cancer
(abnormal DRE), including induration,
asymmetry, or irregularity indicative of
cancer, were invited in writing to present
for prostate biopsy. These subjects under-
went 12 transperineal ultrasound-guided
needle biopsy procedures (6 tips and 6
bases) for histology and identification of
patients with prostate cancer.

Radioimmunologic methods were used
for biological material analysis. Total se-
rum PSA concentrations were measured
by PSA-RIACT radioimmunoassay (Cis-
Biointernacional, France). Mean values
were expressed as arithmetic mean (X),
and scatter as standard deviation (SD).
Partial differences between groups repre-
senting quantitative data were tested by
t-test. Statistical significance was consid-
ered at levels of 5% and 1% (p < 0.05 and
p < 0.01).
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Results

Subject classification

Classification of study subjects is pre-
sented in Table 1. A group of 49 patients
with chronic prostatitis were identified
on the basis of signs and symptoms char-
acteristic of prostatitis, and increased
leukocyte and bacterial count in urinary
sediment. Upon exclusion of this group of
prostatitis patients, 951 patients remai-
ned in the study. In seven patients, pros-
tate cancer had been previously verified
on outpatient examination, so that PSA
concentration was determined and DRE
was performed in 944 patients. Elevated
level of total PSA was found in 68, and
DRE suspect of prostate cancer in 44
men. Eighty-eight of 944 subjects under-
went prostate biopsy, whereas five sub-
jects refused the procedure. Prostate can-
cer was detected in 35 patients. A group
of 225 men with benign prostate hyper-
plasia (BPH) were identified according to
BPH criteria (signs of prostatism, and
prostate enlargement on DRE). Elevated
PSA level was recorded in 32 BPH pa-
tients, in whom prostate cancer was ruled
out by prostate biopsy.

The group of healthy subjects consis-
ted of 655 men free from prostatitis, pros-
tate cancer, or BPH, and with normal
PSA and DRE.

Comparison of the efficacy of DRE and

PSA in detection of prostate cancer

The value of PSA and DRE in the de-
tection of prostate cancer is illustrated in
Tables 2–4. Based on these diagnostic
methods (abnormal DRE and/or PSA > 4
ng/ml), the existence of prostate cancer
was suspected in 93 (9.7%) subjects. Sus-
pect DRE findings were observed in 44,
and elevated PSA level in 68 subjects.
Prostate biopsy was performed in 88
(9.3%) of 944 subjects, whereas five sub-
jects refused the procedure. Out of 88
subjects submitted to prostate biopsy,
suspect DRE was recorded in 39, PSA val-
ues exceeding 4 ng/ml in 68, and both ab-
normal DRE and PSA > 4 ng/ml in 20
subjects. Prostate cancer was detected in
35 (39.7%) of 88 subjects with prostate bi-
opsy. The rate of prostate cancer detec-
tion was 3.3% for PSA > 4 ng/ml, 2.0% for
abnormal DRE, and 3.7% for the combi-
nation of both. Of 35 patients with de-
tected prostate cancer, 19 had suspect
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TABLE 1
EPIDEMIOLOGY OF PROSTATE CANCER – CLASSIFICATION OF STUDY SUBJECTS

Subject group N %

Healthy subjects 655 65.5

Patients

Abnormal digital rectal examination without prostate cancer 25 2.5

Elevated PSA without prostate cancer 4 0.4

Prostate cancer – detected on screening 35 3.5

Prostate cancer – outpatients 7 0.7

Benign prostate hyperplasia with elevated PSA 32 3.2

Benign prostate hyperplasia 193 19.3

Chronic prostatitis 49 4.9

Total 1,000 100.0

PSA = prostate-specific antigen



DRE and 32 had PSA > 4 ng/ml. Thus, el-
evated PSA pointed to the diagnosis of
prostate cancer in 91.4%, and abnormal
DRE in 54.2% of cases, the difference be-
ing statistically significant. Positive pre-
dictive value for abnormal DRE and PSA
> 4 ng/ml was 48.7% and 47.0%, respec-
tively. The difference between these two
values did not reach statistical signifi-
cance. Positive predictive value for the
combination of abnormal DRE and PSA

> 4 ng/ml was 80.0%, which was statisti-
cally significantly higher than the above-
mentioned values.

Discussion

The objective of this prospective con-
trolled study was to compare the efficacy
of DRE and serum PSA in the detection of
prostate cancer. Results of the study
showed that a significantly greater pro-
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TABLE 2
EARLY DETECTION OF PROSTATE CANCER – RATE (%) OF PROSTATE CANCER DETECTION BY

PROSTATE SPECIFIC ANTIGEN (PSA) AND DIGITAL RECTAL EXAMINATION (DRE)

Method of
screening

No. of positive
findings

No. of biopsy
procedures

No. of prostate
cancers detected

on screening

Rate of
detection (%)

Abnormal DRE

PSA > 4 ng/ml

Abnormal DRE
and/or PSA > 4 ng/ml

44

68

93

39

68

88

19

32

35

2.0

3.3

3.7

TABLE 3
EARLY DETECTION OF PROSTATE CANCER – COMPARISON OF PROSTATE CANCER PERCENTAGE
DETECTED BY PROSTATE SPECIFIC ANTIGEN (PSA) AND DIGITAL RECTAL EXAMINATION (DRE)

Method of screening No. of prostate
cancer

Percentage of
prostate cancer

Abnormal DRE

PSA > 4 ng/ml

Abnormal DRE and/or PSA > 4 ng/ml

19
32
35

54.2
91.4

100.0

TABLE 4
EARLY DETECTION OF PROSTATE CANCER – COMPARISON OF PROSTATE CANCER PERCENTAGE
DETECTED BY PROSTATE SPECIFIC ANTIGEN (PSA) AND DIGITAL RECTAL EXAMINATION (DRE)

Method of screening No. of
biopsies

No. of prostate
cancer

Positive predictive
value (%)

Abnormal DRE

PSA > 4 ng/ml

Abnormal DRE and PSA > 4 ng/ml

Abnormal DRE and/or PSA > 4 ng/ml

39
68
20
88

19
32
16
35

48.7
47.0
80.0*
39.7

* Significant at a level of 1%



portion of tumors were detected by use of
serum PSA (91.4%) than by DRE (54.2%).
These results are comparable to those
previously reported from an American
study on 82% and 55% of prostate tumors
detected by PSA and DRE, respectively2.

Besides the percentage of detected tu-
mors, positive predictive value is another
important parameter in the evaluation of
methods for cancer detection, indicating
the percentage of true cancer patients
when the method of detection has pro-
duced a suspect finding. Positive predic-
tive value is the more important as a
higher value implies less unnecessary bi-
opsies2,17. In our study, positive predictive
value for PSA was 47%, and for DRE 48%,
the difference between them being no sig-
nificant. Different findings for positive
predictive value have been reported from
the above-mentioned American study, i.e.
32% for PSA and 21% for DRE, the differ-
ence between the two values being statis-
tically significant2. The obvious discrep-
ancy between the results obtained in the
two studies could be explained by differ-
ent approaches and study conditions in-
volved.

For ethical reasons, none of our study
subjects with normal DRE and PSA un-
derwent prostate biopsy. Therefore, nei-
ther data on false-negative results could
be obtained nor the sensitivity and speci-
ficity of the methods could be calculated.

The present study produced an excel-
lent rate of cancer detection (3.7%) as

compared with other reports. PSA yielded
a higher rate of cancer detection (3.3%)
than DRE (2.0%). Detection rates repor-
ted in the literature range from 1% to
15%17–19. As the age distribution of men
submitted to screening in these studies
was not comparable to our study popula-
tion, no direct comparison could be made.
Similar rates of cancer detection and a
15% rate referring to symptomatic pa-
tients have been reported from the mul-
ticenter study2. The screening performed
at Washington University yielded a 7%
rate of cancer detection in a younger pop-
ulation of Afro-Americans. For the time
being, these results have been attributed
to the role played by genetic factors20.

The results of the present study as
well as recent literature reports indicate
that PSA detects a significant number of
prostate tumors missed on DRE2,14,21–23.
In spite of this difference in favor of PSA,
though, PSA determination alone is in-
sufficient for reliable screening due to its
inadequate sensitivity. The probability of
successful prostate cancer detection in-
creases when this method is used in com-
bination with DRE, as also suggested by
other authors21–23.

However, several new reports from
screening programs, utilizing a lower cut
off for PSA, indicate that the value of
DRE may be very small and probably not
cost-efficient24. The decision on whether
to carry out DRE depends upon the situa-
tion.
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USPOREDBA DIGITOREKTALNOG PREGLEDA I ODRE\IVANJA
PROSTATI^NOG SPECIFI^NOG ANTIGENA U RANOM OTKRIVANJU
KARCINOMA PROSTATE

S A @ E T A K

U radu je uspore|ena efikasnost digitorektalnog pregleda (DRE) i odre|ivanja kon-
centracije prostati~nog specifi~nog antigena (PSA) u detekciji karcinoma prostate. Tije-
kom istra`ivanja pregledano je 1000 mu{karaca starijih od 50 godina, iz op}ine ^epin i
sela Josipovac kod Osijeka. Bolesnici s prostatitisom isklju~eni su iz istra`ivanja. Ispi-
tanici koji su imali povi{enu koncentraciju ukupnog PSA i/ili suspektan DRE, podvrg-
nuti su biopsiji prostate. Rezultati pokazuju da je stopa detekcije karcinoma prostate
iznosila 3.3% za PSA > 4 ng/ml, 2% za abnormalan nalaz digitorektalnog pregleda
(Abn DRE) i 3.7 % za kombinaciju obiju metoda. Od 35 bolesnika s otkrivenim kar-
cinomom prostate, 19 je imalo sumnjiv DRE i 32 PSA preko 4 ng/ml. Stoga, PSA vri-
jednost ukazuje na dijagnozu karcinoma u 91.4% slu~ajeva, a abnormalan nalaz DRE
u 54.2%. Razlika je zna~ajna. Pozitivna prediktivna vrijednost (PPV) za Abn DRE iz-
nosila je 48.7%, a za PSA > 4 ng/ml 47%. PPV za Abn DRE i PSA > 4 ng/ml bila je 80%.
Usprkos tome {to PSA detektira zna~ajan broj tumora propu{ten prilikom DRE, nije
dostatno odre|ivanje samo PSA u programu probira jer je ta metoda nedostatno
osjetljiva da bi se sama koristila. U kombinaciji s DRE pove}ava se mogu}nost otkri-
vanja karcinoma prostate.


