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Abstract

Background: Prostatic enlargement can present with various urinary tract symptoms due to its location
at the bladder neck. Benign prostatic hyperplasia (B.P.H), prostatitis, Prostatic intraepithelial neoplasia
(PIN) and adenocarcinoma are the lesions commonly encountered. Use of Prostate Specific antigen (PSA)
levels as a screening test aids in the diagnosis and management of prostate cancer.

Materials and Methods: This study was carried out for a period of 2 years in the department of
pathology. A total of 160 cases of prostate biopsies were studied and PSA values were noted in 112 cases.
The biopsies were processed by routine techniques and studied along with immunohistochemical (IHC)
markers in cases of diagnostic problems.

Results: The 112 cases of prostate biopsies which had PSA estimations have been analyzed here. The most
common condition was B.P.H, found in 51%, Prostatitis in 15%, PIN in 9.2% and adenocarcinoma in
24%. Majority of the patients were in the age group of 60-69 years. PSA values in the benign cases were
in the range of 4-10ng/ml, while malignant cases had levels >20ng/ml. Mean PSA values associated with
benign lesions were 8.93, while in malignant cases they were 43.66.

Conclusion: Incidence of adenocarcinoma of prostate is on the rise and therefore it is suggested to
include PSA estimation as a screening test in males above the age of 50years.
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Introduction

Prostate is an androgen dependent organ.
Androgenic hormones are involved in the
development of various pathological processes
arising in the prostate.! Prostatomegaly is a
common problem in the elderly males over the
age of 50years. In such persons the presenting
symptoms include urinary tract symptoms such as
hesitancy, increased frequency of micturition and

acute retention of urine. Various benign and
malignant processes develop in the prostate and
benign prostatic hyperplasia (B.P.H) is the most
common benign lesion encountered. It can be
treated with medications and simple surgical
intervention. Prostate cancer is the most common
cancer in the males following lung cancer after the
age of 65 years.? In the year 2013 it was estimated
that prostate cancer was the second major cause of
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cancer deaths in U.S men with 2,38,590 new cases
diagnosed and 29, 720 deaths occurring® In Indian
urban population it is the most common visceral
malignancy encountered. It is the 4th most
common cause of cancer deaths in Indian men. It
is the cause of significant number of cancer
related deaths in elderly men and is emerging as a
challenge to urologists, radiologists and surgical
pathologists. Age, race, diet and family history
can be the significant factors contributing to the
development of prostate cancer. Early diagnosis of
prostate cancer is required which is still localized
to prostate for better management of the patients.
Various diagnostic  techniques have been
developed for the early detection of prostate
cancer. Out of them digital rectal examination is
one of the main modality for the diagnosis. The
accuracy rate of digital rectal examination to
diagnose malignancy is around 20-40%*
Development of Trans rectal ultrasonography
(TRUS) has been a major contribution in detecting
prostate cancer. Discovery of Prostate specific
antigen (PSA) have been an invaluable addition to
urological pathology. PSA is the most useful
tumor marker in the diagnosis of prostate cancer.’
PSA is an androgen regulated serine protease
secreted by both benign and malignant prostatic
tissue. Use of serum PSA levels as screening test
can cause a marked decrease in the number of
metastatic disease diagnosed and deaths occurring
due to prostate cancer.

Our objectives in this study were 1) to study the
histopathological spectrum of prostatic lesions and
2) to study the utility of serum PSA levels in
diagnosing various benign and malignant prostatic
lesions.

Methodology

This Retro prospective study was carried out on
prostatic biopsies for a period of two years in the
department of pathology. This study included 112
cases in which PSA levels were obtained out of
the 160 prostatic samples received.The patient
details like age, presenting complaints, USG

findings were obtained from the clinical
department along with the PSA levels.

Samples received were in the form of Trans
urethral resection prostate (TURP) chips and
needle biopsies. The amount of TURP chips were
weighed and the number of needle biopsies were
counted. Biopsies were fixed in 10% buffered
formalin and routinely processed. Paraffin blocks
were made and 5micron thick sections were
stained with Hematoxylin and Eosin (H&E).
Detailed microscopic examination was carried
out. Histopathological features like pattern of
arrangement of glands, cellular and nuclear details
were studied. Gleason scoring was done in all
cases of adenocarcinoma. In cases of diagnostic
problems we used Immunohistochemistry (IHC)
for p63 as myoepithelial cell marker and
cytoplasmic marker AMACR in the luminal cells
were used to differentiate  PIN  and
adenocarcinoma.

For serum PSA estimation the samples were
collected in serum vials with a red cap. The
amount of sample collected was 0.6ml. These
serum tubes were centrifuged within 2 hours of
collection. Serum PSA levels were estimated
using electrochemical luminescence assays in
Cobas 6000 series system. This is an automated
analyzer which performs photoelectric assays as
well as electrochemiluminescence (ECL) assays.
Statistical analysis was done using Microsoft
excel, SPSS software version 21 and the results
were expressed in the form of tables, graphs and
the Mean+ Standard Deviation (S.D) values.

Results

The present study included 112 cases of prostate
samples received in the department of pathology
in which PSA levels were obtained. The patients
studied were in the age group of 40-90 years.
Majority of the gross samples received were in the
form of TURP chips and remaining were in the
form of needle biopsies.

In the cases studied histopathology diagnosis was
B.P.H in 58 (51%) cases, prostatitis in 17 (15%)
cases, B.P.H with foci suspicious of
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adenocarcinoma in 1(0.8%) case, LGPIN in 2
(1.2%) cases, HGPIN in 9 (8%) of cases and
adenocarcinoma in 27 (24%) of cases.(Figure 1).
The age wise distribution of cases was 2 (1.7%) in
the age group of 40-49 years, 9 (8.4%) were
between 50-59 years, 47 (42%) between 60-69
years, 45 (40%) in the age group of 70-79 years
and 9 (8%) were aged >80 years. Majority of the
patients studied were in the age group between 60
and 79 years (Figure 2).

PSA values studied in the patients were in the
range of <4 to >20ng/ml. Cases with PSA values
<4ng/ml included 30 (51.72%) cases of B.P.H, 8
(47%) cases of prostatitis and 1 (14.2%) HGPIN.
Cases with PSA values in the range of 4-10 ng/ml
included 16 (27.58%) cases of B.P.H, 3 (17.6%)
cases of prostatitis and 1 (14.2%) case of HGPIN.
Cases with PSA values in the range of 11-20
ng/ml included 4 (6.89%) cases of B.P.H, 4
(23.5%) cases of prostatitis, 3 (42.8%) cases of
HGPIN and 7 (25.9%) cases of adenocarcinoma.
Cases with PSA values of > 20ng/ml included 8
(13.7%) cases of B.P.H, 2 (11.7%) cases of
prostatitisand 1 (100%) of B.P.H with foci

suspicious of adenocarcinoma, 2(100%) cases of
LGPIN, 2 (28.5%) cases of HGPIN and 20 (74%)
cases of adenocarcinoma.(Table 1).

Mean PSA value obtained in cases of B.P.H was
8.93+ 11.56, prostatitis was 8.44+ 10.26, PIN was
18.6+ 10.2 and in adenocarcinoma was 43.66+
30.9. PSA values were compared with Gleason
score in adenocarcinoma cases. There were no
cases of adenocarcinoma with PSA values <
10ng/ml. Cases with PSA values of 11-20ng/ml
included 1 (16.6%) case of prostatic carcinoma
with Gleason score of <6, there were 6 (40%)
cases with Gleason score of >8. Cases of
adenocarcinoma with PSA value >20 included 5
(83.4%) cases with Gleason score <6, 6 (100%)
cases with Gleason score of 7 and 9 (60%) cases
with Gleason score of >8 (Table 2).

PSA values were correlated with histopathology
diagnosis and the spearman correlation obtained
was 0.405 which was moderately strong and the p
value obtained was 0.0001 which was statistically
significant.

Table No 1. PSA Values in Different Hispathological Conditions

PSA range B.P.H Prostatitis | B.P.H with suspicious | LGPIN HGPIN Adenocarci Total
(ng/ml) foci of noma
adenocarcinoma
<4 30(51.72%) 8(47%) 0 0 1(14.2%) 0 39
4-10 16(27.58%) 3(17.6%) 0 0 1(14.2%) 0 20
11-20 4(6.89%) 4(23.5%) 0 0 3(42.8%) 7(25.9%) 18
>20 8(13.7%) 2(11.7%) 1(100%) 2(100%) | 2(28.5%) 20(74.0%) 35
Total 58(100%) 17(100%) 1(100%) 2(100%) | 7(100%) 27(100%) 112
Table No 2. Mean PSA Values according to Histopathology Diagnosis
Serial no Histopathology diagnosis | PSA levels [Mean+S.D]
1 B.P.H 8.93+11.564
2 Prostatitis 8.44+10.269
3 PIN 18.69+10.24
4 Adenocarcinoma 43.66+30.96
Table No 3. Comparison between Gleason Score and PSA Value in Cases of Adenocarcinoma
PSA values Gleason score Total
(ng/ml) <6 7 >8
<4 0 0 0 0
4-10 0 0 0 0
11-20 1 (16.6%) 0 6 (40%) 7
>20 5 (83.4%) 6 (100%) 9 (60%) 19
Total 6 (100%) 6 (100%) 15 (100%) 27
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Figure 1. Histopathological diagnosis in 112 cases
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Figure 2. Age wise distribution of cases

Figure 3 Microphotograph of B.P.H
showing IHC staining for p63 (100x)
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Figure 5. Microscopic features showing a case of HGPIN with enlarged nuclei
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Figure 6. Microscopic image showing a case of adenocarcinoma (H&E, 100x), inset showing IHC staining
of cytoplasm positive for AMACR (100x)

Histopathological features were studied in detail
and IHC was done in cases of diagnostic dilemma
to make a correct diagnosis. Figure 3,4,5 and 6
show the histological features of BPH, Prostatitis,
HGPIN and an adenocarcinoma respectively.

Discussion

Use of PSA levels along with digital rectal
examination and ultrasonography can contribute
to early diagnosis and prompt management of
prostate cancer.PSA was discovered in the year
1972. Majority of the PSA is secreted into the
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seminal fluid for the liquefaction of semen, only a
little amount is secreted into the circulation.® PSA
is not prostate cancer specific marker, it is an
organ specific marker. Apart from the prostate
PSA is also expressed in breast tissue, periurethral
glands and adrenal neoplasms.’PSA levels can be
elevated in various benign lesions, inflammatory
processes, infarcts and following mild invasive
procedures. In normal healthy men aged over 60
years serum PSA levels increase at the rate of
3.2% per year (0.04 ng/ml).2 In the serum, PSA is
present  mainly bound to alpha @ 1-
antichymotrypsin, only 5-40% is present in a free
or unbound form. In prostate cancer the bound
form is more in quantity compared to the free
form. Minor amounts of PSA can present in
combination with protease inhibitors. Identifying
these markers can help in more specific diagnosis
of prostate cancer. In normal prostate PSA enters
the circulatory blood in little amounts either
through leakage or diffusion. In cases of
malignancy the normal morphology of prostate is
disturbed leading to the significant increase in the
release of PSA into the circulation. Therefore,
PSA levels in cancerous tissue are 30 times more
than normal prostate and 10 times more than
B.P.H.? Since the PSA levels in serum are in trace
amounts enzyme immunoassays are necessary for
detecting PSA in the serum.

Increase in the volume of prostate contributes to
the increase in serum PSA levels and reflects the
underlying pathological process going on. Serum
PSA level is a very sensitive marker for the early
detection of prostate cancer. Majority of the
prostate cancers are detected when serum PSA
levels are in the range of 4-10ug. Babeian et al in
his study indicated that serum PSA levels <
4ng/ml indicate low risk cancer, 4-9 ng/ml
indicate intermediate risk and levels > 10ng/ml
indicate a high risk cancer.

Around 13% of men with serum PSA levels of
2.5-4ug can have organ confined prostate
cancer.’ Increasing age is associated with
increase in serum PSA levels. Increase in PSA
levels are associated with the stage of prostate

cancer. PSA levels above 100ug are identified
with metastasis. Metastasis is rarely identified in
cancers with PSA levels below 10ug.P.S.A
density is obtained by dividing the P.S.A levels
with prostate volume. PSA velocity can detect the
increase in serum PSA values 5-10years before
the malignancy is detected clinically. Serum PSA
levels should be used along with PSA velocity and
density for the better diagnosis of prostate cancer.

A recently developed noninvasive methodto
diagnose prostate cancer is Prostate Health Index
(PHI). It is considered as better diagnostic test to
diagnose prostate cancer compared to serum PSA
levels."* In men with higher stage prostate cancer
the percentage of total PSA, P2PSA levels are
more while the amount of free PSA levels are
lower It is calculated by combining total PSA, free
PSA and pro PSA (P2PSA) levels. Sanda and
colleagues have proved that PHI apart from
having better ability to diagnose prostate cancer
itis also helpful in identifying high grade prostate
cancer.

In our study the number of B.P.H cases were 58
(51%) similar to the studies conducted by Akhter
et al (50%) and Jasani et al (56%)."*The number
of prostatitis cases were 17 (15%) and one (0.8%)
case of B.P.H. with foci suspicious of
adenocarcinoma similar to the studies by Akhter
et al.»? Abdel Meguid et al in their study found the
prevalence of B.P.H with chronic inflammation in
20.1% of cases.™

The number of LGPIN cases were 1.25% similar
to studies by Wadgaonkar et al and Shakaya et al
with 2 (1.88%) cases.*The number of
adenocarcinoma in our study were 27 (24%)
similar to the study conducted by AzmiA Haroun
et al (27%).' Jeevan et al in their study reported
an incidence of adenocarcinoma of 17%. In our
study perineural invasion was noted in 16
adenocarcinoma cases.

Maximum number of patients in our study were in
the age group of 60-69 years 47 (41%) and 70-79
years 45 (40%). This was similar to the studies
conducted by Pooja Katiyar et al. '°56 (40%)
cases in the age group of 60-69 years. The studies
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conducted by Anushree and Kusuma V et al also
showed similar results.*’

In our study B.P.H cases having the PSA values of
<4, 4-10, 11-20 and > 20ng/ml were 30 (51.72%),
16 (27.58%), 4 (6.89%) and 8 (13.7%)
respectively. In the study conducted by Jasani et al
the number of B.P.H cases in the PSA ranges of
<4, 4-10 and > 10 were 63.7%, 27.4% and 8.8%
respectively. In our study there were no cases of
adenocarcinoma below the PSAvalues of 10 ng/ml
all the cases showed PSA levels of >10ng/ml. This
was similar to the study conducted by H.A
Mvalyoma et al. in which 94% of adenocarcinoma
cases had PSA values >20ng/ml.*®

Chadwick et al in their study showed that serum
PSA levels are better screening test to diagnose
prostate cancer compared to digital rectal
examination.

In our study mean PSA value in benign cases was
8.96 and in malignant cases it was 43.3. These
values were similar to the study conducted by
Arista Nasr J et al'® in which the mean PSA value
in benign cases was 11.2 and in malignant cases
the mean PSA value was 45.6. Nadler et al in their
study showed that prostatitis was associated with
more PSA values compared to B.P.H.

In our study PSA values were compared with
Gleason score, there was 1 (16.6%) case with
Gleason score of 6 and 6 (40%) cases with
Gleason score >8 in the PSA range of 11-20ng/ml.
Majority of the adenocarcinoma cases with
Gleason score 6,7, > 8 had PSA values >20ng/ml.
This was similar to the study conducted by Vani et
al with 13 (76%) of cases had PSA values
>20ng/ml.%°

Conclusion

Prostatic diseases are more frequently encountered
in the present scenario as there is better health
care, awareness amongst people which has
increased longevity of life. Although B.P.H is the
most common lesion, conditions associated with
prostatitis and HGPIN having more PSA levels
have to be identified for proper management.
There is a steep rise in the number of prostatic

adenocarcinoma diagnosed with the clinical,
radiological examination coupled with PSA levels
and confirmation by histopatholgy. In the case of
diagnostic dilemma use of IHC can be an
invaluable addition to prostate pathology. We
advocate that the estimation of PSA should be
used as a screening test above the age of 50 years
so that prostatic problems are diagnosed early. As
there is good targeted therapy for prostate cancer
early diagnosis is essential.
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