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ABSTRACT

Background: Interpretation of prostate lesions in TURP and needle biopsies have always been a challenge due to their varied presentation.
PSA, produced by epithelial cells of all types of prostatic tissue, is the key factor for screening and detection of prostate cancer. The present
study aimed to analyze the histopathological changes of prostate and correlate them with PSA levels.

Methods: One hundred and twenty cases of prostate lesions were obtained in two years. H&E stained sections were examined and a
histopathological diagnosis was given.

Result: Out of the 120 cases, 92 (76.7%) were Benign Prostatic Hyperplasia (BPH), 9 (7.5%) were Prostatic Intraepithelial Neoplasia (PIN)
and 19 (15.8%) were Prostate Carcinoma (PCa). All three lesions presented predominantly with obstructive lower urinary tract symptoms.
In the BPH group, mean age was 66 years and mean PSA of 7.21ng/mL. In the PIN group, majority were low grade PIN (77.8%), mean
age of 66.56 years and mean PSA 38.23ng/mL. The highest PSA obtained in this study was 199ng/mL in a case of low grade PIN. In the
Prostate carcinoma group, mean age was 66 years, mean PSA 63.8 ng/mL, majority were conventional adenocarcinomas (94.7 %). Most of
the carcinomas had a Gleason sum < 6 and were well differentiated tumours (52.6%).

Conclusion: All three groups had a common mean age of presentation and serum PSA levels were not always conclusive of the concerned
pathology. Therefore, prostate lesions should be thoroughly evaluated by histopathology keeping in mind their neoplastic potential.
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Introduction

Prostate and its associated lesions - their causes, biopsy
sampling, its interpretation and PSA levels have been
studied extensively. However, it is alarming to note that
the second leading cause of death from cancer among men
worldwide is prostate cancer and thus has evolved into an
increasingly significant health problem. What adds fuel
to the fire is the multifaceted presentation of benign or
malignant or even potentially malignant lesions of prostate.
Thus, a good command of benign lesions occurring in the
prostate, and knowledge of their neoplastic potential will
help pathologists confidently differentiate malignancy
from the benign mimickers.

Many clinicians find prostatitis difficult to treat effectively.
[ BPH is observed as a strictly age-related phenomenon in
nearly all men, starting at approximately 40 years of age.
PIN may display a spectrum of architectural patterns, from
a simple flat epithelium to a complex cribriform pattern that
may be difficult to distinguish from cribriform carcinoma. !
Prostate cancers are slow growing, less symptomatic, remain
unrecognized clinically and have an unpredictable course
in its speed of progression.l! PSA, secreted by both benign

and malignant prostatic tissue, is more sensitive than PAP
(Prostatic Acid Phosphatase) in the detection of prostate
carcinoma.l’] With this background, the present study
aimed to understand the incidence, clinical presentation
of prostatic lesions (non-neoplastic and neoplastic), its
different histopathological patterns including rare variants,
their grading and correlation with PSA levels.

Materials and Methods:

This is a study of 120 cases of prostate biopsy received in
the Department of Pathology in a private medical college
hospital over a period of two years. The institutional review
board approval was obtained prior to the beginning of the
study. The clinical presentation, history, PSA levels and
other relevant findings were obtained from patient records
available in the department.

The specimens received in 10% formalin consisted of either
TURP, Needle biopsies or Radical Prostatectomy. All the
material was processed by paraffin embedding technique
and 4-micron thick sections obtained were stained with
H&E. For case of analysis, the samples were subdivided
into 3 groups — BPH, PIN and PCa group.
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Result

Of the 120 prostate biopsies, we diagnosed 92 (76.6%)
BPH, 9 (7.5%) PIN and 19 (15.8%) PCa. Majority were
obtained through TURP (96 cases, 80%), 23 needle
biopsies (19.2%) and 1 radical prostatectomy (0.83%).

We observed that majority of BPH and PIN were found
between 6" and 7" decades while carcinoma was
predominant in the 5% decade with 55 years being the
youngest age at presentation. All 3 groups showed a
common mean age of presentation - 66 years. (Table 1)

Obstructive urinary symptoms predominated in all 3 groups
with difficulty in micturition being the most common
presentation. In BPH group, majority of the patients had
PSA < 10 ng/mL. In this study, the highest PSA obtained
was 199 ng/mL observed in a LGPIN patient. The highest
mean PSA level was in the PCa group. (Table 2)

Microscopically BPH was diagnosed based on glandular
as well as fibromuscular stromal hyperplasia. In glandular
hyperplasia, the glands varied in size from medium to large,
some of them were cystically dilated. The lining epithelium
was bi-layered with inner tall columnar mucus secreting
epithelium and outer cuboidal to flattened epithelium with
basal nuclei. (Figure 1) Other histologic features included,
basal cell hyperplasia seen in 13/92 (14.1%) and squamous
metaplasia seen in 3/92 (3.2%). An inflammatory reaction
of acute and chronic type was seen in 63/92 cases (68.5%).

Inlow grade PIN, microscopically, the glandulararchitecture
showed epithelial cell crowding and stratification with
irregular spacing, enlarged nuclei with normal chromatin,

inconspicuous nucleoli with intact basal cell layer and
basement membrane. In high grade PIN, there was
increased epithelial cell crowding and stratification with
some lesions showing tufting, micropapillary, cribriform
and flat patterns. The nuclei of the cells were enlarged
and pleomorphic, chromatin was dense and clumped
with prominent nucleoli. Basal cell layer and basement
membrane were intact. (Figure 2) Three lesions of PIN
were seen to be associated with basal cell hyperplasia and
urothelial metaplasia. Chronic prostatitis was seen to be
associated with 5/9 (55.5%) cases

In PCa group, majority were conventional adenocarcinomas
(94.7 %) (Figure 3) and one case of ductal adenocarcinoma
was obtained (5.3%). The most common primary pattern
was score 3 (52.6%) and the most common secondary
pattern was score 4 (42.1%). The most common Gleason
Sum were Score 6 and Score 7 (26.3%). The ductal
adenocarcinoma had a Gleason Sum of 6 [3+3].

Based on the Gleason sum (GS), the prostate carcinomas
can be graded into well differentiated (GS< 6), moderately
differentiated (GS 7) and poorly differentiated tumours
(GS 8-10). In the present study, 10 (52.6%) had GS <6, 5
(26.3%) had GS 7 and 4 (21.1%) had GS 8-10.

With respect to the age specific reference range of PSA, in
the category of 40-49 years, the mean PSA levels in BPH
group was normal. However, all three groups produced
high levels of PSA in 50-90 years age group much beyond
the age-specific reference range for PSA. In the PCa group,
all the lesions produced very high PSA, however, the mean
PSA levels were found to be decreasing as age advanced.

Table 1: Age at presentation and Mean age of BPH, PIN and PCa groups.

40 - 49 2 217 0 0 0 0
50 - 59 12 13.04 2 22.2 6 31.6
60 - 69 48 5217 3 33.3 6 31.6
70 -79 26 28.26 3 33.3 4 211
80 - 89 4 4.35 1 11.2 3 15.7
TOTAL 92 100 9 100 19 100
MEAN AGE 66 years 66.56 years 66 years

Table 2: PSA levels and Mean PSA of BPH, PIN and PCa groups.

0-10 73 79.35 1 11.1 1 5.26
10 - 20 9 9.78 2 22.2 3 15.79
20-30 6 6.52 5 55.6 5 26.32
30 - 40 3 3.26 0 0 0 0

40 - 50 0 0 0 0 2 10.53
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50 - 60 0 0 0 0 0 0
60 -70 1 1.08 0 0 1 5.26
70 - 80 0 0 0 0 2 10.53
80 -90 0 0 0 0 0 0
90 - 100 0 0 0 0 0 0
100 - 200 0 0 1 1.1 5 26.31
TOTAL 92 100 9 100 19 100
MEAN PSA 7.21 ng/mL 38.23 ng/mL 63.8 ng/mL
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Fig. 1: Photomicrograph of BPH showing cystically dilated Fig. 2: Photomicrograph of High grade PIN showing
glands filled with inspissated secretions and corpora smaller, crowded glands with stratification of epithelium,
amylacea (H&E, 4x). hyperchromatic nuclei (H&E, 10x).

Fig. 3: Photomicrograph of Prostate Adenocarcinoma, Gleason Sum 9 (4+5) [H&E, 4x]: Sharply circumscribed, rounded
masses of cribriform glands with central necrosis lined by single layers of cuboidal cells, pleomorphic hyperchromatic
nuclei and prominent nucleoli.
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Discussion

Among the benign proliferative lesions of prostate, benign
prostatic hyperplasia was predominant. The patients were
between 48-87 years of age and mean age of occurrence
was 66 years. Majority of cases was found in the 7" decade

of life which was comparable to the study by Shirish et al.
(4]

The most common manifestation of BPH is lower urinary
tract symptom subdivided into obstructive and irritative
symptoms ! In the present study, majority of the patients
(79 cases, 85.87%) presented with obstructive urinary
symptoms with difficulty in micturition being the most
common. This was agreeable with other studies. {617,

Benign prostatic tissue has been known to secrete PSAand
their levels have been found to increase in non-malignant
lesions of prostate such as BPH B In the present study, the
range of PSA observed in BPH was between 0.04-64.6ng/
mL and the mean PSA was 7.21 which is comparable with
Lee et al. ) The probable reason for such a wide range in
PSA could be due to the association with prostatitis which
can raise PSA levels. Also, 19 cases (20.6%) had PSA
levels >10ng/mL which is higher compared to the study
done by Lakhey et al P! where it was only 3 cases (3.28%).

Amongst 9 cases of PIN, 2 cases (22.2%) were high grade.
The incidence and extent of PIN appears to increase with
patient age. Most foci of PIN in young men are low grade,
with increasing frequency of PIN with advancing age. !'”
In our study, the age range varied from 53-80 years, mean
age was 66.56 years and majority patients were between
the 7" and 8" decade of life, including HGPIN. This was in
contrast to studies by Bostwick et al "' and Chapado et al
(2] where the highest incidence was in the 9" decade.

Serum PSA concentrations may be elevated in patients with
PIN. 8] The highest PSA of 199ng/mL was surprisingly
found in a 64-year-old patient with LG PIN and prostatitis.
The probable reason for such an alarming increase in
PSA in a LGPIN could be attributed to the presence of
prostatitis and possible repeated digital rectal examination
for suspicion of carcinoma. ['¥

Prostate cancer is rare before 40 years of age, but the
incidence rises quickly thereafter. ! A recent global
prostate cancer evaluation found Indian men to have
a high probability of advanced stage disease. ["*! In the
present study, the youngest patient was 55 years and the
most common age group affected was 50-60 years. A
Nigerian study !'® observed the most common occurrence
between 60-70 years while an Iranian study !'” observed
predominance in 70-80 age group. We had majority of
cases between 50-69 years which was comparable with
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the Nigerian study. !'® Interestingly, although prostate
cancer has been known as a disease of elderly men, studies
have shown that mean age of patients at presentation with
prostate cancer is decreasing. ') In the present study,
the mean age of presentation was 66 years which was
comparable to studies by Zhu et al *?and Mirzaie et al !,

Prostate cancer exhibits no specific presenting symptoms
and is usually clinically silent, although it may cause
urinary obstructive symptoms mimicking BPH. ! In the
present study, obstructive urinary symptoms were most
common and hence comparable to studies by Sapira et al
¥ and Oranusi et al 2.

Cancerous prostate tissue usually releases more PSA
into the blood than normal, healthy tissue. ! Numerous
studies have shown that patients with prostate cancer have
elevated serum PSA levels relative to men without prostate
cancer. The most commonly used cut-off for PSA is 4 ng/
mL. P4 In the present study, the PSA range in PCa group
was between 9.75-180 ng/mL and the mean PSA was 63.8
which is higher compared to the mean PSA level observed
in studies by Ojewola et al !'! and Zivkovic . Also, it
was observed in our study that majority of the cases had a
PSA level >10ng/mL which was comparable to studies by
Lakhey et al P! and Zivkovic 1.

In the present study, the most common primary pattern in
Prostatic Carcinoma was score 3 (52.6%) and the most
common secondary pattern was score 4 (42.1%) which was
similar to the study by Shirish et al. ¥

Divrik et al 9 in their study had observed that Gleason
sums of 6 and 7 were the most common scores which was
comparable to the present study but all these specimens
were needle biopsies. We had 50% cases each of TURP
specimens and needle biopsies in the Gleason sum of 6 and
7. The single specimen obtained by radical prostatectomy
in this study had a Gleason score of 10.

Gleason grading of prostate cancer remains as one of the
most powerful factors predicting its nature and prognosis.
L7 In the present study, most of the carcinomas had a
Gleason sum < 6 and were well differentiated tumours
(52.6%). However, Shirish et al ¥ and Khang et al ¥
observed a predominance of moderately differentiated
tumours with Gleason sum 7 with 9 cases (52.94%) and
148 cases (60.4%) respectively. We had 4 cases (21.1%)
falling in the poorly differentiated group with Gleason Sum
8 - 10 which was comparable with Shirish et al ! (5 cases,
29.4%).

Ductal adenocarcinomas account for <1% of prostate
adenocarcinoma and are often seen in transurethral
resection specimens. ! We had a single case (5.3%) of
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ductal adenocarcinoma of prostate from a 65-year-old male
identified on needle biopsy with high PSA of 120 ng/mL
and Gleason sum 6. Microscopy showed a papillary pattern
of arrangement with glands lined by tall, pseudostratified
epithelium with large hyperchromatic nuclei, mitosis and
comedonecrosis. Tavora et al % found 28 cases of prostate
ductal adenocarcinoma between 50-91 years with a mean
age of 68 years and a PSA range between 1.2 — 12.1 ng/mL.
Our patient was diagnosed on needle biopsy and had high
PSA levels which can be attributed to the comedonecrosis.

Conclusion

With advancements in modern medicine, we have
become increasingly aware of potential risks of prostate
pathologies. This may be the reason for earlier detection of
an increasing number of PIN and PCa cases. Though age
specific PSA levels and cut off PSA levels for malignancy
have been put forth, we have found that PSA levels tend to
vary considerably in different lesions and hence need not
always be of diagnostic significance. Thus, benign lesions
of prostate, their neoplastic potential and mimickers of
malignancy deserve a thorough firsthand histopathological
study so as to confidently diagnose them as well as improve
therapy and follow-up for the patient.

Abbreviations
BPH — Benign Prostatic Hyperplasia

TURP — Transurethral Resection of Prostate

PIN — Prostatic Intraepithelial Neoplasia

LGPIN — Low Grade Prostatic Intraepithelial Neoplasia
HGPIN — High Grade Prostatic Intraepithelial Neoplasia
PCa — Prostatic carcinoma

GS — Gleason Sum

PSA — Prostate Specific Antigen
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