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ABSTRACT
Background: The prostate is a walnut-sized organ that surrounds the urethra. More than 99% of prostate
cancers are prostatic adenocarcinoma. It is the second most commonly occurring cancer in men and the
fourth most commonly occurring cancer in India and all over the world. Numerous lesion of the prostate
are very similar to prostate cancer, hence awareness is very important. This study aimed to determine the
histopathological features of prostate adenocarcinoma and its common mimickers.
Materials and Methods: A retrospective study of histopathological features of radical prostatectomy and
transurethral resection of the prostate specimens, sent to the department of pathology for a period of one
year. A brief clinical history and serum prostate-specific antigen levels were noted.
Results: The surgical specimens of 303 cases of prostatic diseases were studied. Benign prostatic
hyperplasia was the most frequent diagnosis in 192 patients followed by Prostate adenocarcinoma seen
in 80 patients. Prostatic intraepithelial neoplasia formed the predominant mimicker (5.9%), followed by
basal cell hyperplasia (3.0%). Serum prostate-specific antigen was seen in the range of 1.73 - 100 ng/ml
in the cases of adenocarcinoma. In the mimics, prostate-specific antigen was in the range of 1.2- 18ng/ml.
Conclusions: Biopsy remains a gold standard for the diagnosis of adenocarcinoma and its mimickers.
The lesions in this study were diagnosed on hematoxylin and eosin staining.
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INTRODUCTION
Prostate adenocarcinoma (PC) is the second most
commonly occurring cancer in men and the fourth most
commonly occurring cancer in India and all over the world.
It is the most common cancer in men in Europe, North
America, and parts of Africa.1 In India, it is among the top
10 leading sites of malignancy according to the PopulationBased Cancer Registries constituting around 5% of all
cancers.2,3 Sometimes the diagnosis becomes a challenge
because numerous benign prostatic and nonprostatic
lesions and normal structures can be very similar to
prostatic adenocarcinoma. Therefore, knowledge about the
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mimickers of PC is important to avoid misdiagnosis. This
study aimed to determine the histopathological features of
prostate adenocarcinoma and its common mimickers.
MATERIALS AND METHODS
A retrospective study of all the radical prostatectomy and
transurethral resection of the prostate (TURP) specimens
received in the pathology department of a Bharati
Vidyapeeth (DU) medical college was done for 1 year. A
brief clinical history was noted along with serum prostatespecific antigen (PSA) levels. The specimens were received
and fixed in 10% neutral buffered formalin and routine
paraffin processing was done, followed by hematoxylin
and eosin (H and E) staining of sections. All the slides
were examined under a microscope, and each case was
studied concerning age, clinical presentation, PSA levels,
and microscopic picture, based on which a final diagnosis

was given. The cases were classified into three groups –
adenocarcinoma, benign prostate hyperplasia (BPH), and
mimickers of PC. Gleason’s grading system was used for
grading the carcinomas. Immunohistochemistry (IHC) was
not done as the study was taken up as a retrospective study.
RESULTS
This study comprises a total of 303 cases of which 80 cases
(26.4%) were of adenocarcinoma and 31 cases (10.2%)
were mimickers (Table 1). Serum PSA was markedly
elevated in prostatic adenocarcinoma. There was a wide
range of PSA values among the patients with BPH with or
without prostatitis.
The prostatic intraepithelial neoplasm was the most common
mimicker which was seen in 18 cases (5.9%) followed by
basal cell hyperplasia seen in 9 cases (3%) (Table 2).

Table 1: Histopathological diagnosis of a prostatic lesion with age and PSA levels.
Histopathological Diagnosis

No of Cases

Age (years)

PSA Levels(ng/dl)

BPH

95 (31.35%)

28-92

0.1-67
0.2-50.24

BPH With Prostatitis

97(32.01%)

49-96

Mimickers of prostatic lesions

31 (10.23%)

58 - 77

6.1-18

Prostatic Adenocarcinoma

80 (26.40%)

49-91

12-100

Table 2: Mimikers of prostatic adenocarcinoma
Mimickers of Prostatic
adenocarcinoma
Basal cell hyperplasia

No. of cases (%)

Table 3: Prostatic adenocarcinoma comparison with age
and PSA Levels
Age (Years)

No of Adenocarcinoma Cases

PSA Levels (ng/dl)

09 (3%)

51 - 60

07

69 - 100

Prostatic atrophy

00 (0.0%)

61 - 70

27

18 - 98

Clear cell cribriform hyperplasia

01 (0.3%)

71 - 80

34

14 - 100

Atypical adenomatous hyperplasia

03 (1.0%)

81 - 90

11

12 - 100

Prostatic intraepithelial neoplasia

18 (5.9%)

91 -100

01

13

Total

80

Total

31 (10.23%)

Figure 1: A) Photomicrograph showing basal cell hyperplasia (HE stain, X40). B) Photmicrograph showing low grade PIN
(HE stain, X40).
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Granulomatous prostatitis (02 cases) which were included
in BPH with prostatitis. The mimickers were seen focally
in the biopsy and specimen. The clinical features included
obstructive urinary symptoms, frequency, urgency, nocturia,
and dysuria in all the cases. In addition, hematuria was seen
in PC as a predominant clinical feature. Serum PSA was
seen in the range of 12 to > 100 ng/ml in the cases of PC
(Table 1 and 3).
The mimickers, PSA was in the range of 1.2 to 18 ng/ml.
PC grading was done as per Gleason criteria in all 80
cases and the maximum cases were seen with group grade
2 followed by group grade 5. The commonest common
pattern in our study was patterns 2 and 3. The prominent
features noted were tumor cells with nuclear enlargement
and hyperchromasia and prominent nucleoli at places and
these tumour cells were seen infiltrating the stroma. The
absence of basal cell layer was seen in the majority of cases
and the presence of perineural invasion in few cases of PC.
Maximum numbers of mimickers are seen in the age group
of 61-70 years of age, followed by 51-60 years and 71-80
years (05 cases each).
Besides the above histopathological lesions, a number
of other mimickers such as Cowper’s gland, seminal
vesicle, mesonephric glands, inflammatory processes
including granulomatous prostatitis, xanthogranulomatous
prostatitis, and malakoplakia, sclerosing adenosis,
nephrogenic adenoma, and few others can be confused with
adenocarcinoma. However, we did not find any of the above
lesions in our study. Biopsy remains a gold standard for the
diagnosis of PC. All the lesions in the above study were
diagnosed on routine H and E staining (fig. 1A and B).
DISCUSSION
Many normal and pathologic lesions in the genitourinary
system can resemble neoplastic processes histologically.
This study focuses on those histological mimickers as it is
the differential diagnosis of prostatic adenocarcinoma. There
are many lesion that can mimic prostatic adenocarcinoma
histologically. Such lesions have been broadly divided into
benign prostate hyperplasia, prostatic adenocarcinoma, and
mimickers. The benign entities most often misdiagnosed
as prostatic adenocarcinoma are atrophy, crowded benign
glands, atypical adenomatous hyperplasia, and basal cell
hyperplasia. In Epstein JI et al review of 535 consecutive
needle biopsies, 7 (1.3%) were classified as false-positives.4
These 07 cases comprised 05 cases of atypical adenomatous
hyperplasia and 02 cases of atrophy.
Herawi M, on needle core biopsy tissue, found partial
atrophy and crowded benign glands to be the most frequent
benign mimickers of prostatic carcinoma.5 In Bostwick DG
et al study that focused on TURP chips, cases misinterpreted
as adenocarcinoma included atypical adenomatous
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hyperplasia (26% of the false-positive cases), basal cell
hyperplasia (26%), atrophy (16%), sclerosing adenosis
(10%), high-grade prostatic intraepithelial neoplasia (10%),
xanthogranulomatous prostatitis (6%), florid cribriform
hyperplasia (3%), and post atrophic hyperplasia (3%).6
Atrophy is a common age-related process that represents
one of the benign lesions most frequently misdiagnosed as
carcinoma. But in the present study, we did not come across
prostatic atrophy cases as compared to the study done by
Bostwick DG et al and Herawi M. 5,6
The occurrence of PIN in specimens is reported to be
relative 2%–4%.7 We noted an incidence of 18% cases of
PIN in our study and was the most common mimicker. It
can be confused with PC because of atypical epithelial
cell proliferation with crowded, pseudostratified cells
and cytologic atypia in the form of nuclear irregularity,
nucleomegaly, hyperchromasia, and prominent nucleoli.8,9
The presence of basal cells can help differentiate PIN from
prostatic adenocarcinoma in which the basal cells are absent.
Basal cell hyperplasia (BCH) is classically seen in the
transition zone but can also occur in the peripheral zone.10
It is characterized by two or more layers of basal cells with
a range of growth patterns, including acinar, cribriform/
pseudo cribriform, and solid patterns 11-14 or mixtures of
these patterns. BCH occurs in about 23% of whole prostatic
tissues. It can occur in the background of inflammation
and after radiation or hormonal therapy.15 It is one of the
entities in the nonneoplastic group, accounting for 3% of
the mimickers while a study done by Mahapatra QS et al
accounted for 26% of BCH which was the most common
entity found in their study.16
Atypical adenomatous hyperplasia is another common
mimicker of prostatic adenocarcinoma on both needle
biopsy and transurethral resection specimens, the incidence
varies from 1.5 to 19.6%.17,18,19,20 In our study it was found
to be 1% which correlates with the majority of the studies.
Histologically, it is characterized by a nodular proliferation
of closely packed, small glands that often merge with larger,
more complex glands. Uncommonly, the small acini exhibit
a more extensive, crowded, and nonlobular distribution.21,22
Cribriform Hyperplasia lesion is usually seen in the
transition zone as part of benign nodular epithelial
hyperplasia.23 It is characterized by a complex cribriform
proliferation composed of pale/clear cells. These cells are
cuboidal to low columnar, lack cytologic atypia, and are
surrounded by basal cells. The latter two features serve to
distinguish this pattern of hyperplasia from Gleason grade 4
cribriform adenocarcinoma. Our study accounted for 0.3%
of cribriform hyperplasia among the mimicker as compared
Mahapatra QS et al accounted for 4.0 %. 16
Granulomatous Prostatitis is characterized histologically
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by a granulomatous inflammatory infiltrate that is usually
noncaseating and often includes giant cells. The problem
with granulomatous prostatitis is that the sheets of
epithelioid (or foamy) macrophages, as well as scattered
epithelial cells from remnants of ruptured prostatic ducts
and acini, may all be confused with high-grade (Gleason
grade 5) adenocarcinoma 24, 25 This study found 02 cases of
granulomatous prostatitis which were included in BPH with
prostatitis.
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Biopsy remains a gold standard for diagnosis of PC and
can be diagnosed on routine hematoxylin& eosin stain.
The knowledge about the mimickers is very important and
these mimickers should be differentiated from prostatic
adenocarcinoma.
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