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PSAD and TRUS for the diagnosis of BPH.

sity, Age.

SUMMARY : Serum prostate specific antigen (PSA), prostate volume and prostate specific antigen
density (PSAD) values were compared in 71 patients with benign prostatic hyperlasia (BPH) who were di-
vided to four age groups. BPH was diagnosed by histopathological examination in 23 cases while rectal
examination, PSA and transrectal ultrasonography (TRUS) used in 48. Statistical analysis of data revealed
0.078 ng/ml increase in PSA, 0.536 ml increase in prostate volume and 0.001 increase in PSAD for each ye-
arly increase in age. As a conclusion, the effect of increasing age must be considered while using PSA,
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INTRODUCTION

Prostate specific antigen (PSA) is a 34 kDA enz-
yme that is produced by both benign and malignant
prostatic epithelial cells which functions for lysis of
seminal coagulum (7). As incidence of BPH increa-
ses with age serum PSA values also increase and
whether this increase is due to development of BPH
or to other pathologies such as occult cancer is still
unclear (4). Several authors have suggested using
the prostate specific antigen index (PSAI) or PSA
density (PSAD) which is defined as quotient of se-
rum PSA divided by prostate volume for differing
amounts of benign hyperplasia in prostate glands
(2, 3). In this report the effect of age on PSA, prosta-
te volume and PSAD was investigated in 71 patints
with BPH.

MATERIALS AND METHODS

Seventy-one patients who had applied to Gazi
University, Faculty of Medicine, Department of
Urology with prostatism symptoms were taken into
the study. Patients were divided to four age groups
(50-59, 60-69, 70-79, 80-89) and mean age was cal-
culated as 62.73 (50-85). Serum PSA was measured
after 4 days from rectal examination and transrectal
ultrasonography. BPH was diagnosed by histopat-
hological examination in 23 cases (TURP in 19,
transrectal needle biopsy in 2, suprapubic transve-
sical prostatectomy in 2) whereas 48 cases were di-
agnosed together with rectal examination, PSA and
transrectal ultrasonography. Patients having uri-
nary retention were excluded from the study.

Serum PSA was measured in Department of
Nuclear Medicine using PSA double antibody RIA
kit by DPC. Transrectal ultrasonography was done
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in Department of Radiology by a Toshiba 516-S
USG device. Prostate volume was calculated using
the ellipsoid formula. PSAD was calculated by di-
viding serum PSA to prostate volume.

RESULTS

Table 1 shows PSA values in 71 patients. In 6
patients whose PSA values were greater than 10
ng/ml BPH was diagnosed histopathologically to
exclude prostate cancer (4 by TURP, 2 by transrec-
tal biopsy). Table 2 shows PSA values in different
age groups. Mathematical analysis revealed a di-
rect relation between PSA and age and 0.078 ng/ml
increase in PSA per year increase in age was calcu-
lated.

Serum PSA Number of %o
(ng/ml) Patients

4> 52 73.23
4-10 13 18.30
> 10 6 8.47
TOTAL 71 100.00

Table | : PSA values in patients with BPH.

calculated.

Afler this PSAD was calculated in each patient
in all groups and 0.15 value was accepted as the li-
mit between BPH and prostate cancer. Five patients
having values greater than 0.15 were examined his-
topathologically to exclude prostate cancer, Table
4 shows PSAD values in different age groups. Simi-
larly direct relation was found and 0.001 increase in
PSAD per yearly increase in age was calculated.

There was a linear relationship between age and
PSA, PSAD and prostate volume. Mathematical
estimation of curves yielded numeric quantities of
PSA, PSAD and prostate volume for each yearly
increase in age.

CONCLUSION

Stamey et al were the first to quantify the contri-
butions of BPH and prostate cancer to serum PSA in
patients undergoing prostatectomy at 1987 (9). He
found that serum PSA concentrations were found (o
be elevated (>2.5 ng/ml) by a Pros-Check assay in
86 % of patients preoperatively and prostate cancer
causcs approximately ten fold greater increase in
serum PSA than BPH on a per gram basis (9). Alt-

PSA (ng/ml)
Age Group Number % Minimum Maximum Average SD
50-59 1 19 26.76 0.24 14 3.24 4.12
60 - 69 2 37 52.11 0.80 17 3.84 3.28
70 - 79 3 8 11.27 1.80 15 4.65 4.27
80 -89 4 7 9.86 1.30 18.67 5.00 6.10
Table 2 : PSA values in different age groups.
Prostate Volume (m1)
Age Group Number %o Minimum Maximum Average SD
50 - 59 1 19 26.76 16 52 33.92 11.60
60 - 69 2 37 52.11 16 84 42.37 18.39
70-79 3 8 11.27 17 70 49.75 17.23
80 - 89 4 7 9.86 30 60 46.71 11.58

Table 3 : Prostate volume in different age groups.

Prostate volumes in difleren( age groups are
shown in Table 3. A direct relation between prosta-
te volume and age was found and 0.536 ml increase
in prostate volume per yearly increase in age was
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hough there is still debate on upper limits of normal
for PSA, today 4.0 ng/ml is agreed by most urologic
clinics (8). The study of transrectal ultrasonog-
raphy as a screening and an early detection proce-
dure has advanced the concept of PSAD defined as



PSAD
Age Group Number % Minimum Maximum Average SD
50-59 1 19 26.76 0.005 0.360 0.071 0.077
60 - 69 2 37 52.11 0.026 0.378 0.086 0.059
70-79 3 8 11.27 0.040 0.283 0.098 0.080
80 - 89 4 7 9.86 0.028 0.339 0.105 0.107

Table 4 : Prostate specific antigen density in different age groups.

serum PSA divided by prostate volume and 0.15 is
the generally accepted limit between BPH and
prostate cancer (2, 3). Carter stated no difference
with advancing age wherecas Bambaian found sig-
nificant relation between PSA and age even when
gland volume was considered (1, 5). Today age inf-
luence on PSA has not been fully analyzed but regu-
lar PSA monitoring is suggested in patients taking
into consideration the increasing malignancy po-
tential with advancing age (5).

In our study PSA, prostate volume and PSAD
values compared in different age groups in patients
with BPH and direct relationship between age and
these parameters were found. For each yearly incre-
ase in age 0.078 ng/ml increase in PSA, 0.536 ml
increase in prostate volume and 0.001 increase in
PSAD was calculated. Cyntbia found 4 % increase
in PSA per year (6) and no other reports could be
available to compare our results. Regarding num-
ber of patients in our study group we believe further
studies arc necessary to enlighten the influence of
age on PSA, PSAD and prostate volume.
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