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ABSTRACT

f Background: Identification of premalignant proliferative changes has gained importance for early diagnosis of prostatic l
carcinoma. In clinical practice knowing the frequency of a prostatic carcinoma diagnosed on repeat biopsies would aid
primary treating physicians regarding their decisions in suspicious cases.

Aims and Objectives: 1. To identify the histomorphological features of premalignant lesions of prostate. & 2. To know
the association of premalignant lesion with benign and malignant lesions of prostate.

Methods: This descriptive study was performed in the department of pathology during the study period of six years
(2009-2015). Atotal of 1,023 prostatic biopsies were studied for the presence and association of premalignant conditions
of prostate. Statistical analysis was done using SPSS 17.0.

Results: A total of 385 (37.63 %) were diagnosed as premalignant lesions of prostate. High grade prostatic intraepithelial
neoplasia (HGPIN) constituted 71.6% of the cases followed by proliferative inflammatory atrophy (PIA) and atypical
adenomatous hyperplasia (AAH) in 15.06% and 13.2% of the cases respectively.

Conclusion: HGPIN and PIA showed strong association with carcinoma and AAH showed weaker association with
carcinoma of prostate. Hence the histomorphological diagnosis of HGPIN, PIA should be highlighted in the biopsies by
the pathologist and advised for repeat biopsy of the entire gland, irrespective of clinical, biochemical and radiological

@dings. -)
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Introduction

The incidence of prostatic carcinoma increases with
age, and it ranks second to lung cancer in terms of
incidence and mortality risk. [ Significant advances
have occurred in identifying the putative premalignant
lesions of prostate. Application of modern technology
such as immunochemistry, flow cytometry, fluorescent
insitu hybridization (FISH) has yielded much valuable
information in the study of premalignant and malignant
lesions of prostate.

The concept of tumour development through a multistep
via premalignant lesions has been well documented in the
number of organs including uterus, cervix, endometrial,
gastrointestinal and respiratory tract ! which is similarly
seen in prostate.

Orteil gave the first description of premalignant changes
in the prostate. The premalignant lesions of prostate
include prostatic intraepithelial neoplasia (PIN) and
atypical adenomatous hyperplasia (AAH) P! and recently,
the new lesion added to the list of premalignant lesion is
proliferative inflammatory atrophy (PIA). ¥

In clinical practice, AAH, HGPIN and PIA remains
undetected as most of these lesions does not reveal any
abnormality on clinical (digital rectal examination),
biochemical (PSA level analysis and radiological (trans
rectal ultrasound) evaluation.®) Hence, histopathology
remains the gold standard for diagnosis of these putative
precursor lesions of prostatic carcinoma. Identification of
these lesions of prostate help in early detection of carcinoma
and guide the urologist for appropriate management of the
patient.

Hence, the present study was undertaken to identify the
premalignant lesions and its association with benign and
malignant lesions of prostate and also to know the rate of
prostatic carcinoma diagnosed on repeat biopsies of the
premalignant lesions of the prostate.

Materials and Methods

The descriptive study was conducted for a period of six
years from 2009-2015. During this period, a total of 1,023
cases were studied. The material for the present study
consisted of transurethral resection of prostate (TURP),
needle biopsies (NB) and prostatectomy specimens
collected from patients attending the outpatient department
of urology. Brief clinical data was noted from the case
records, which included age, presenting symptoms,
digital rectal examination (DRE) findings, serum prostatic
specific antigen (PSA) levels and clinical diagnosis. All
the prostatic biopsy specimens were submitted to the
department of pathology.

Eligibility criteria adopted in our study.

1. Inclusion criteria: All types of prostatic specimens
like transurethral resection of prostate (TURP), needle
biopsies (NB) and prostatectomy specimens were
included.

2. Exclusion Criteria: Inadequate biopsies and poorly
preserved prostatic specimens were excluded.

All the prostatic specimens were subjected to detailed gross
examination fixed in 10% neutral buffered formalin and
processed. Three sets of section of 3-4microns thick were
cut. One set of slide was stained with routine haematoxylin
and eosin (H and E) stain for histopathological diagnosis.
The second section (3p thick) was stained with silver nitrate
to visualise the Nucleolar Organizer regions (NORs) using
Howel’s and Black rapid 1-step method.[) Sections were
examined under light microscopy using oil immersion
lens (X100). AgNOR appears as black dots/ purple-black
following toning against light blue background. The third
section was subjected to specific red cell adherence test
(SRCAT) as per the procedure mentioned by Kovarik S
and Davidson. [

Statistical analysis: The collected data was tabulated,
analyzed and subjected for statistical analysis using
SPSS 17.0 Results are presented as Mean + SD and range
for quantitative data and number and percentages for
qualitative data. Depending upon the nature of data Group-
wise comparisons were made either by student t- test,
Fisher’s test, or Mann- Whitney test. P value of 0.05 or less
is considered for statistical significance.

Results

In the present study a total of 1,023 prostatic specimens
were received to the department of pathology accounting
for 5.1% of total specimens received. Out of 1,023
specimens, 539 cases (52.68%) were benign, 385 cases
(37.63%) were premalignant and 99 cases (9.67%) were
malignant (table 1). Majority of cases of premalignant
lesions were in the age range of 61-70 years (48.31%)
followed by 71-80 years (23.11%) and 51-60 years (14.8%)
of age group (graph 1). Among the nature of specimens
the premalignant lesions were common in needle biopsies
(49.1%) followed by TURP (46.5%) and prostatectomy
specimen (4.4%). Each prostatic specimen received in our
study was semi-quantified for the volume of the gland,
mucin production of the gland, and for the presence or
absence of macronucleoli. Each section of the specimen
was stained with proliferative marker (AgNOR) and was
also tested, for the presence of antigen by SRCAT. The
study found, that when the volume of gland decreases with
increased mucin production having prominent nucleoli
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with increased proliferative activity of AgNOR and loss of
tissue antigen is seen, as the benign gland moves towards
the premalignant and malignant proatate. The mean
AgNOR count of premalignant lesions is 2.3+/- 0 which
is higher than the benign lesions ¥l SRCAT shows partial
loss of antigen, detected by poor adhesion of erythrocytes
to the surface of the epithelial cells in premalignant lesions
as in contrast, to preservation of antigens in benign lesions
Pl Details of histomorphological features of premalignant
lesions of prostate are given in table 2.

250 7
200
50 B Eenign

’ M Premalignant
100 4

W Malignant

50
0 T T T T T

41-50 51-60 61-70 71-30 =30

Graph 1. Age wise distribution of prostatic lesions

Out of total 385 premalignant lesions majority were
HGPIN (71.6%) followed by PIA (15.06%) and AAH
(13.2%). Among the HGPIN the micropapillary pattern
was more common, then followed by flat and tufting
pattern and cribriform pattern. In our study, we found
that the cribriform pattern of HGPIN (90.4% cases), was
significantly associated with malignant lesions of prostate
as compared to micropapillary pattern (7.8% cases) and flat
and tufting pattern(7.69% cases) of HGPIN. Among the
premalignant lesions it is the HGPIN (95.3% of the cases)
and PIA (94.82% of the cases) shows significant association
with malignant lesions of prostate. Simple statistical method
such as student t- test was used to know the significant
association between various observed parameters like
association of premalignant lesions with malignant and
also to know its association with benign lesions of prostate.
Our study showed the statistically significant association
of premalignant lesions with adenocarcinoma of prostate
and was found to be significant (P < 0.05). Details of
premalignant lesions and its association with benign and
malignant lesions are given in table 3.

Discussion
Prostatic carcinoma is one of the most prevalent types
of carcinoma in men. The early diagnosis of carcinoma

Table 1: Distribution of prostatic lesions based on the type of specimens.

TURP 522 179 1
Prostatectomy 7 17 3

Needle biopsy 10 189 95

Total 539 (52.68%) 385 (37.63%) 99 (9.67%)

Table 2: Histomorphological features of premalignant that differentiate from benign and malignant lesions of prostate.

1. Mean volume of gland 36.83 cubic microns 20.43 cubic microns 8.13 cubic microns
2. Nucleoli inconspicuous Prominent (70%) Prominent (90%)
3. Mucin production decreased 10% 90%

4 Mean AgNOR count[8] 1.6 +/-0.2 23+/-0 4.7 +/- 0.1

5 SRCAT [9] Preservation of antigen | Partial Preservation of antigen | Deletion of antigen

*SRCAT: Specific red cell adherence test; AgNOR: argyrophilic nucleolar organizer regions.

Table 3. Foci of premalignant lesions in association with benign and malignant lesions of prostate.

HGPIN(276 cases) 13 (4.71%) 263 (95.3%) 0.021
a Micropapillary pattern (203 cases) 187 (92.1%) 16 (7.8%) 0.037
b Flat and tufting pattern (52 cases) 48 (92.3%) 4 (7.69%) 0.033
[ Cribriform pattern (21 cases) 2(9.5%) 19 (90.4%) 0.043
2. AAH(51 cases) 47 (92.1%) 4(7.8%) 0.036
3 PIA (58 cases) 3 (5.17%) 55(94.82%) 0.025

P<0.05 *HGPIN: high grade prostatic intraepithelial neoplasia; AAH: atypical adenomatous hyperplsia ; PIA; proliferative inflammatory atrophy.
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can be done by early detection of focus of premalignant
lesion of prostate. Significant advances have been
achieved in the diagnosis and treatment of prostate
carcinoma with the introduction of PSA and prostate
biopsy techniques. However, the histological diagnosis
of premalignant lesions in biopsy specimens remains
a challenge for the pathologists. The lack of availability
of immunohistochemical staining, that differentiate the
benign, premalignant and malignant acini, poor diagnostic
significance of the absence of basal cells in some cases
complicate the diagnosis of premalignant and malignant
lesions of prostate.

Prostatic intraepithelial neoplasia (PIN) is a neoplastic
transformation of lining epithelium of prostatic ducts and
acini. The process is confined within the epithelium. ¥

The term PIN was introduced in 1987 by Bostick. It is
divided into two grades — low grade PIN (LGPIN) and
high grade PIN (HGPIN) based on the severity of the
following alteration such as cell crowding, stratification,
nuclear enlargement, pleomorphism, chromatin pattern
and nucleolar appearance.'” The prevalence of LGPIN
varies considerably in different studies probably because
of histological diagnosis of LGPIN shows subjective
variation and many studies do not report LGPIN. ['!

Histologically, HGPIN is characterized by architectural and
cytological alteration with large nuclear size, an increased
chromatin content which is irregularly distributed with
prominent nucleoli. The basal cell layer show frequent
disruptions in the HGPIN (Figure 1, 2, 3).

Morphological patterns of PIN include micropapillary,
cribriform and flat and tufting pattern at the architectural

Fig. 1: HGPIN with micropapillary pattern showing
epithelial cell stratification, crowding with enlarged
nucleus and prominent nucleoli in case of nodular
hyperplasia. (H&E, x400)

Fig. 2: HGPIN with tufting pattern showing epithelial
cell stratification, crowding with enlarged nucleus and
prominent nucleoli in case of nodular hyperplasia. (H&E,
x400)

Fig. 3: HGPIN showmg cribriform pattern of glands
with luminal bridging and adjacent area of infiltrating
carcinoma (H&E, x400)

level.'?! The histological variants of PIN are signet-ring,
mucinous variant, foamy variant, inverted and small cell
neuroendocrine variant at the cytoplasm level.l’). Among
these, the cribriform pattern is the most difficult to
distinguish from invasive tumours, particularly in biopsy
specimens.['?]

The differential diagnosis of HGPIN includes both benign
and malignant conditions. The benign conditions such
as atypia induced by inflammation, infarction, radiation,
transitional cell metaplasia, basal cell hyperplasia, clear
cell cribriform hyperplasia. The malignant lesions include
transitional cell carcinoma of prostatic ducts and acini and
cribriform acinar and ductal prostatic carcinoma. Hence
one should rule out all the possibilities before the diagnosis
of HGPIN.
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Recent literatures reveal, in adjunct to histomorphological
features the newer techniques like histochemistry,
immunohistochemistry (IHC), flow cytometry,, FISH and
static image analysis help in understanding the molecular
pathology of PIN. On IHC of 34Ebetal2, P63, CK5/6 and
AMACR (P450S) show disrupted staining in HGPIN.
Upregulation of EGF, overexpression of MAP kinases,
bcl-2 and matrix metalloprotinases with down regulation
of E- cadherin have also been noted in PIN. ['3]

HGPIN has a high predictive value as a marker for
moderately to poorly differentiated adenocarcinoma of
prostate. Hence, its identification in biopsy specimen
warrants repeat biopsy for concurrent/subsequent
carcinoma."” Current standards recommend that the
patient with isolated HGPIN be re-biopsied in 0-6 months,
irrespective of the serum PSA levels and DRE findings. The
re-biopsy technique should entail at least systematic re-
biopsy of the entire gland. Since, HGPIN is a general risk
factor for carcinoma throughout the gland. These patients
should be enrolled into clinical trials with chemopreventive
agents.’] Hence, on detection of HGPIN, patient
therapeutically should be started on androgen deprivation
therapy (ADT), hormonal therapy and radiotherapy.!'*¥ The
dysplastic prostatic epithelium is hormonal dependent and
ADT reduces proliferation and enhances apoptosis.

In the present study a total of 276 cases of HGPIN out
of 385 accounting for 71.6% of premalignant lesions of
prostate. Out of 276 cases, 13 cases (4.7%) were associated
with benign lesions and 295 cases (95.3%) were associated
with malignant lesions of prostate. In 13 cases of isolated
HGPIN associated with benign lesions were started on ADT
therapy and these cases were followed up over a period
of six months by repeated systematic re-biopsy of entire
gland. Only five cases out of 13 developed adenocarcinoma
accounting for 42.85% as compared to 35% of Davidson et
al ! study. The rest eight cases responded to ADT therapy
and did not develop carcinoma on re-biopsy technique
during their follow-up period of 6 months.

In our study there is increase in the percentage of cancer
detection rate in HGPIN cases could be attributed to the
technique of 12-core needle biopsy (NB) used in the
study and also due to frequent camps which were freely
carried out to collect the samples in our urology institute.
The 12- core NB helps to determine the foci of prostatic
carcinoma by obtaining a sufficient amount of samples at
the true location without increasing the morbidity. The 12-
core needle biopsy (NB) involves transrectal ultrasound
evaluated prostate volume and guiding the biopsies to the
12 following areas: right and left apex, right and left mid
prostate, right and left base, right and left transition zone, 1
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and 2 right mid-lateral and 1 and 2 left mid-lateral, unlike
traditional sextant biopsy which samples only six cores. ['*]
Advantages of 12- core NB over traditional sextant biopsy
are 1). It involves the transition zone biopsies from which
additional cancers are detected. 2). It allows screening of
large number cores from the entire gland. ! 3). It helps
in staging the tumour, predicting extra capsular extensions
and tumour volume which are considered as prognostic
factors. ' 4). It helps in sampling high number of cores in
previously determined site and adds prognostic information
and help in defining the tumour biological behavior. We
have also observed in our study that the quantity of cores
involved with PIN is directly proportional to the occurrence
of carcinoma. Hence, it is essential to highlight in the
reports by the pathologist, the percentage of core involved
by HGPIN for prognostic value. Literatures have also
contributed, that the incidence of 30.2% if only 2 cores
showed PIN, 40% with three cores and 75% with > three
cores involvement by HGPIN. [ The malignancy does
not occur on subsequent first two follow-up biopsies from
PIN diagnosed patients and then the cancer is unlikely to
develop later. [

In our study, the diagnosis of HGPIN was made in
combination, with histomorphological characters, alcian
blue special stain and with the use of proliferative marker
(AgNOR). The diagnosed HGPIN on histomorphology
could not be further evaluated on IHC and flow cytometry
due to poor economic constraint of patients.

In our study HGPIN was common in needle biopsy
specimens accounting for 63.3 % of cases. The rise in
prevalence of HGPIN in needle biopsies may probably be
due to its distribution in the peripheral zone. ['

The other putative premalignant prostatic lesion described
by McNeal is atypical adenomatous hyperplasia (AAH).
71 Tt represents an architectural alteration with cytological
unremarkable glands "'® (figure 4).

In most of the cases the AAH is an incidental finding in
TURP and prostatectomy. AAH is located in the transition
zone of the prostate in intimate association with BPH.
11 Microscopically AAH is characterized by partially
circumscribed with pushing borders consisting of varying
sizes of small glands which are closely packed and
separated. The glands are lined by cuboidal- low columnar
cells with moderate — abundant, clear- eosinophilic
cytoplasm. The basal cells are usually recognized focally.
The luminal borders are irregular in contrast to rigid borders
of carcinomatous glands. The nuclei are round-oval,
enlarged with uniform fine chromatin with inconspicuous
nucleoli.>”
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Fig.4: Atypical adenomatous hyperplasia (AAH)

showing circumscribed cluster of glands in case of
nodular hyperplasia (H&E, x100)

AAH is difficult to distinguish from low-grade prostatic
adenocarcinoma (Gleason pattern 1+2). Because both
are located in the transition zone and show small acinar
proliferation and intraluminal crystalloids. The two
distinguishing features of AAH from carcinoma are lack
of cytological atypia and presence of patchy basal cells can
be made out by the use of immunostains like HMWCK
(CK903/34betaE12) or P63. In contrast, prostatic
adenocarcinoma shows nuclear atypia, lack of basal cells
and rarely expresses HMCK.

AAH is considered to be a precursor of well- differentiated
transition zone carcinoma. ! It has been reported that the
cancer detection rate varies between 21% and 51% on the
second biopsy in patients with AAH. 2%

In our study AAH constituted 51 cases out of 385
premalignant lesions of prostate accounting for 13.2% of
the cases. It is commonly detected in the TURP specimens
(89.9%). Around 47 cases (92.1%) showed association
with benign lesions as compared to 4 cases (7.8%)
association with malignant lesions. AAH shows increased
association with benign lesions and TURP specimens could
be probably attributed to the surgical technique of TURP
carried out for BPH. TURP technique involves resection
of the central zone of the prostate where BPH and AAH
are common.” Rekhi B et al study revealed AAH in 20.6%
of the cases of nodular hyperplasia and 2.6% cases of the
adenocarcinoma. In our study higher percentage might be
possibly due to large sample size of the benign cases.

During the follow-up period of repeated systematic re-
biopsies only one case out of 51 cases developed well

differentiated transition zone carcinoma accounting
for 1.96% of the AAH cases. Patient underwent
cystoprostectomy and follow-up period; showed no
recurrence till the date of review of the case.

The next putative premalignant lesion is PIA. It was first
proposed by De- Marzo et al.>! It designates focal simple/
post atrophic hyperplasia in association with inflammation.

PIA represents precursor lesion to HGPIN and therefore,
prostatic adenocarcinoma. "1 PIA histopathologically
is characterized by closely packed small acini lined
by atrophic epithelium having scanty cytoplasm with
crowding of nuclei. Stroma shows inflammation with
changes of elastosis and fibrosis. 2*! (Figure 5).

Fig. 5: Proliferative inflammatory atrophy (PIA) showing
areas of closely packed small acini lined by atrophic
epithelium with stroma showing areas of fibrosis,
elastosis and inflammation (H&E, x100)

Literature has revealed around 10.4 % of the cases of
PIA on repeated systematic sextant re-biopsy show
adenocarcinoma.?®

In our study 58 cases of PIA out of 385 premalignant
lesions were found constituting 15.1% of premalignant
lesions of prostate. Our study revealed PIA common in
needle biopsy specimens and shows increased association
with malignant lesions accounting for 94.82% of the
cases.The increased percentage may probably be due to
the occurrence of PIA in the peripheral zone and hence,
there is increase in the needle biopsy specimens which
is used for detection of prostatic carcinoma. During the
follow-up period of re-biopsies a total of five cases out of
58 developed adenocarcinoma of prostate accounting for
8.62% of the cases the decreased percentage in the present
study is due to small sample size in our study.
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Conclusion

As most of the premalignant lesions of prostate are not
diagnosed clinically, histopathology remains the gold
standard in the diagnosis of premalignant lesions of prostate.
HGPIN and PIA showed strong association with malignant
lesions and AAH showed weaker association. Hence, the
focus of HGPIN, PIA and AAH should be highlighted by
the pathologist and advised for close clinical follow-up
with subsequent repeated re-biopsies which help in early
detection and management of the patient.
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