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ABSTRACT 

Introduction: Prostatic specimens have a wide histological spectrum of benign and 

malignant lesions. With benign mimickers of prostatic adenocarcinoma, it can be 

diagnostically challenging in some cases. The present study was conducted to observe 

the histomorphological spectrum of prostatic lesions, and to evaluate the usefulness of 

basal cell specific anti-cytokeratin antibody for HMWCK (34ßE12) immunostaining in 

differentiating benign mimickers from prostatic adenocarcinoma. 

Materials and Methods: Histomorphology of 229 consecutive prostatic specimens 

received over a period of six months was studied in this retrospective study. 

Immunohistochemical staining using basal cell specific antibody high molecular weight 

cytokeratin HMWCK (34ßE12) was done on 33 cases. Prostatic adenocarcinoma cases 

were graded according to ISUP 2014 Modified Gleason grading system. 

Results: Both benign and malignant lesions had a peak incidence in seventh decade of 

life. Benign lesions accounted for majority of cases (88.21%), of which benign prostatic 

hyperplasia was the commonest lesion (84.71%). The incidence of prostatic 

adenocarcinoma was 11.79%. In cases of adenocarcinoma, maximum number of cases 

were of grade group 5 (40.8%). IHC using HMWCK was useful in 90.9% cases where it 

either confirmed (81.8%) or changed (9.1%) the diagnosis, thereby improving overall 

diagnostic efficacy. 

Conclusion: Morphological spectrum of prostatic lesions is wide. Histopathology 

remains the cornerstone of diagnosis in most cases. Immunohistochemistry with basal 

cell specific marker HMWCK is valuable as an adjuvant to histopathology in 

diagnostically challenging cases. 

Keywords: Benign Prostatic Hyperplasia, Benign Mimickers of Prostatic 

Adenocarcinoma, Prostatic Adenocarcinoma, Modified Gleason Grading, HMWCK. 

 

INTRODUCTION 

Prostatic diseases have a vast spectrum ranging from inflammatory to neoplastic conditions. 

Benign prostatic hyperplasia (BPH) and prostatic adenocarcinoma (PA) are increasingly 

frequent with advancing age. While BPH is the most common benign lesion; incidence of 
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prostate cancer in India is rising over the past few decades
1
. It is currently among the top five 

leading cancers in Indian males
1
 with highest incidence above 65 years of age

2
. 

Understanding of prostate pathology is increasing over time. Ever expanding list of benign 

mimickers has broadened the differential diagnosis of PA
3
. Recognition of new entities and 

subtypes as well as updates in diagnostic criteria in current WHO classification
4 

along with 

advancements in prognosis assessment including grading modifications
5,6

 and identification 

of many molecular aberrations in recent years has impacted the diagnosis and management of 

PA drastically. 

Histomorphological assessment remains the cornerstone in diagnosis of prostatic lesions. 

However, benign mimickers of prostatic adenocarcinoma, as well as relative paucity of tissue 

in needle biopsies pose a diagnostic dilemma in some cases. Immunohistochemistry (IHC) as 

an adjuvant using a cocktail of basal cell specific markers such as high molecular weight 

cytokeratin 34 beta E12 (HMWCK) or p63 and prostate carcinoma-specific marker alpha-

methylacyl coenzyme A (coA) racemase (AMACR) aids in diagnosis of these cases. The 

combination of AMACR positivity with negative staining for basal cell-associated markers 

supports a malignant diagnosis
7
. 

The aim of the present study was to observe the histomorphological spectrum of prostatic 

lesions, and to evaluate the usefulness of basal cell specific anti-cytokeratin antibody for 

HMWCK (34ßE12) immunostaining in differentiating benign mimickers from PA. 

 

MATERIALS AND METHODS 

This retrospective observational study was conducted at a tertiary care centre in Northern 

India. A total of two hundred twenty-nine consecutive prostatic specimens including 200 

transurethral prostatic resection (TURP) specimens and 29 transrectal ultrasound (TRUS) 

guided prostatic needle biopsies received over a period of six months were included. 

Relevant clinical and demographic details were collected in all cases. 

Tissue sections stained with hematoxylin and eosin (H&E) were thoroughly examined 

microscopically and detailed histological findings were recorded. IHC with HMWCK 

(34ßE12) was done on 33 selected cases. Expression of HMWCK was assessed in terms of 

cytoplasmic positivity as well as continuity of basal cells. 

Cases of prostatic adenocarcinoma were analysed and graded according to ISUP 2014 

Modified Gleason grading system
5
. A Gleason score was derived from primary, secondary 

and tertiary patterns. Depending upon the Gleason score, cases were assigned to grade groups 

1-5, following ISUP-2019 consensus conference recommendations
6
 and 2016 WHO 

classification of tumours of urinary system and male genital organs
8
. 

 

RESULTS 

The present study included a total of 229 prostatic biopsies, comprising 200 TURP specimens 

and 29 prostatic needle biopsies. 

All cases were classified into benign/non-neoplastic and malignant categories based on the 

morphological assessment. Benign and non-neoplastic lesions constituted the majority and 

accounted for 202 of the 229 cases (88.21%). The remaining 27 cases (11.79%) were 

categorised as malignant. Benign prostatic hyperplasia was the most frequent lesion overall 

and was present in 194 out of 229 cases (84.71%). Detailed spectrum of prostatic lesions in 

present study and their frequencies are depicted in Table1. 

Table 1: Spectrum of Prostatic lesions (n- 229) 

Histomorphological Lesion Number of cases Percentage 

BPH 194 84.71% 

With Prostatitis 76 33.18% 

Without Prostatitis 118 51.53% 
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Metaplasia* 48 20.96% 

Squamous metaplasia 42 18.34% 

Transitional metaplasia 5 2.18% 

Oncocytic metaplasia 1 0.44% 

Atrophy (Benign prostatic atrophy) * 18 7.86% 

Post atrophic hyperplasia 5 2.18% 

Cystic atrophy 5 2.18% 

Lobular atrophy 6 2.62% 

Sclerotic atrophy 2 0.87% 

Basal cell hyperplasia* 11 4.80% 

Non-specific Granulomatous 

prostatitis* 

10 4.37% 

Atypical adenomatous hyperplasia* 8 3.5% 

PIN* 14 6.11% 

Low grade PIN (LGPIN) 9 3.93% 

High grade PIN (HGPIN) 5 2.18% 

Prostatic adenocarcinoma 27 11.79% 

Miscellaneous* 3 1.31% 

Sclerosing adenosis 1 0.44% 

Seminal vesicle 1 0.44% 

Rectal mucosa 1 0.44% 

*all cases had associated BPH Except 3 cases of non-specific granulomatous prostatitis, 4 

cases of PAH, 6 cases of LGPIN, 4 cases of HGPIN and 1 case of lobular atrophy. BPH: 

Benign Prostatic Hyperplasia; PIN: Prostatic Intraepithelial Neoplasia. 

The age range of benign lesions was 41-90 years with an average age of 64 years while the 

adenocarcinoma cases were distributed between 52-88 years of age with an average age of 65 

years. Among both benign and malignant lesions, maximum number of cases were seen in 

the seventh decade of life. The age wise distribution of benign and malignant cases is 

depicted in table 2. 

Table 2: Age distribution of patients- 

Age in years Benign n (%) Malignant n (%) 

41-50 25 (12.4%) 0 (0%) 

51-60 50 (24.8%) 8 (29.6%) 

61-70 77 (38.1%) 14 (51.9%) 

71-80 46 (22.7%) 4 (14.8%) 

>80 4 (2.0%) 1 (3.7%) 

Total 202 (100%) 27 (100%) 

Cases of BPH (n=194) were further subcategorised depending upon the relative proportions 

of glandular and stromal components. Majority of BPH cases were of fibro adenomyomatous 

type (72.16%), followed by fibroadenomatous type (18.04%), fibro muscular type (8.76%) 

and fibrous type (1.04%). 

Several BPH associated features were also recorded. Prostatitis was the most frequently 

associated finding with BPH and was observed in 76 out of 194 BPH cases in the form of 

chronic inflammation (59 cases), acute on chronic inflammation (10 cases) and non-specific 

granulomatous inflammation (7 cases). Other associated findings included infarction (75 

cases), Von Brunn nests (53 cases), squamous metaplasia (42 cases), low grade PIN (3 cases) 

and high grade PIN (1 case). 

Benign prostatic atrophy was observed in 18 cases (7.86%), out of which 13 cases were 

associated with BPH. Atrophy cases were subcategorised into post atrophic hyperplasia, 
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cystic atrophy, lobular atrophy and sclerotic atrophy, based on morphology. 

Metaplastic changes in the epithelial lining were a common finding (20.96%). Squamous 

metaplasia was the commonest and was seen in association with infarction in all cases. None 

of the metaplastic changes were associated with malignancy. 

Prostatic intraepithelial neoplasia (PIN) was found in 14 cases (6.11%) including 9 cases of 

low grade PIN (LGPIN) and 5 cases of high grade PIN (HGPIN). Six of the LGPIN cases 

(66.6%) and 4 HGPIN cases (80%) were associated with adenocarcinoma. 

All malignant lesions in our study were prostatic acinar adenocarcinoma (n=27). Different 

growth patterns of adenocarcinoma observed were fused glandular pattern in 19 cases 

(70.37%), sheeting pattern with lack of glands in 15 cases (55.55%), well formed, round to 

angulated glands in 14 cases (51.85%) and cribriform pattern in 5 cases (18.51%). One case 

showed presence of comedonecrosis (3.7%) while perineural invasion was seen in 11 cases 

(40.8%). 

Adenocarcinoma cases were graded according to ISUP 2014 modified Gleason grading 

system. Most frequent Gleason grade was grade 4 for both primary (37%) and secondary 

pattern (51.85%). Grade groups 1-5 were assigned based on Gleason scores derived from 

primary, secondary and tertiary patterns, as per ISUP-2019 consensus conference 

recommendations and 2016 WHO classification. Maximum number of cases (40.8%) were 

categorised as grade group 5. Detailed Gleason scores and grade groups are given in Table 3. 

Table 3: Grade groups according to WHO classification of tumors of the urinary system 

and male genital organs, 2016- 

Grade Group Gleason Score Number of Cases 

1 3+3 3 (11.1%) 

2 3+4 5 (18.5%) 

3 4+3 2 (7.4%) 

4  6 (22.2%) 

 4+4 5 

 5+3 1 

5  11 (40.8%) 

 4+5 3 

 5+4 4 

 5+5 4 

Total  27 

Benign mimickers of PA were recognised in 70 cases (30.56 %). These included basal cell 

hyperplasia (11 cases), cribriform pattern of BPH and non-specific granulomatous prostatitis 

(10 cases each), atypical adenomatous hyperplasia (8 cases), lobular atrophy (6 cases), post 

atrophic hyperplasia, cystic atrophy and transitional metaplasia (5 cases each), small 

glandular pattern of BPH (4 cases), sclerotic atrophy (2 cases), sclerosis adenosis, oncocytic 

metaplasia, seminal vesicle and rectal mucosa (1 case each) in decreasing order of frequency. 

All benign mimickers had associated BPH and were present as small foci among benign 

glands, except 4 cases of post atrophic hyperplasia, and one cases of lobular atrophy. 

Incidence of benign mimickers of PA is given in Table 4. 

Table 4: Incidence of Benign Mimickers of Prostatic Adenocarcinoma (n- 229) 

Lesion Number of cases Percentage 

Basal cell hyperplasia 11 4.80 % 

Cribriform pattern of BPH 10 4.37 % 

Non-specific granulomatous prostatitis 10 4.37 % 

Atypical adenomatous hyperplasia 8 3.5 % 

Lobular atrophy 6 2.62 % 

Post atrophic hyperplasia 5 2.18 % 
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Cystic atrophy 5 2.18 % 

Transitional metaplasia 5 2.18 % 

Small glandular pattern of BPH 4 1.75 % 

Sclerotic atrophy 2 0.87 % 

Sclerosing adenosis 1 0.44 % 

Oncocytic metaplasia 1 0.44 % 

Seminal vesicle 1 0.44 % 

Rectal mucosa 1 0.44 % 

Total 70 30.56 %% 

Immunohistochemistry was done only when a definitive diagnosis couldn’t be reached on the 

basis of morphology alone. Total 33 cases were selected for IHC with HMWCK antibody. 

Twenty seven of these 33 cases were benign mimickers of PA, while one case each was of 

HGPIN and poorly differentiated urothelial carcinoma. Two cases each of BPH and PA were 

included as positive and negative controls respectively. In the case of urothelial carcinoma, a 

panel of HMWCK and PSA was used. IHC confirmed the histomorphological diagnosis in 27 

(81.8%) of these cases. In 5 of the remaining six cases where IHC results were 

discordant/inconclusive, specimen was prostatic needle biopsy. In 3 of these cases (9.1%) the 

diagnosis was changed. These included 2 cases of basal cell hyperplasia and one case of 

urothelial carcinoma, which were reported as BPH and prostatic adenocarcinoma respectively 

following IHC. The results of IHC were inconclusive in 3 cases due to loss of representative 

tissue at the level of immunostaining. Results of IHC are summarised in Table 5. 

Table 5: Summary of IHC results 

Histopathological diagnosis No. of cases IHC results 

  Concordant Discordant / Inconclusive 

Basal cell hyperplasia 13 10 3; 2 BPH, 1 inconclusive 

Atypical adenomatous 

hyperplasia 6 4 2 inconclusive 

Post atrophic hyperplasia 2 2  

Small glandular pattern of 

BPH 4 4 

 

Transitional metaplasia 2 2  

BPH 2 2  

HGPIN 1 1  

Prostatic adenocarcinoma 2 2  

Urothelial carcinoma 1 0 1 Prostatic adenocarcinoma 

Total 33 27 6 

 

Figure 1: Benign prostatic hyperplasia: A- Mixed glandular and stromal proliferation 

(H&E, 10X); 

B- Benign prostatic glands- showing continuous lining of basal cells (HMWCK 

Immunostaining, 10X) 
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Figure 2: Benign mimickers of prostatic adenocarcinoma: A- Seminal vesicle showing 

enlarged, hyperchromatic nuclei with degenerative atypia (H&E, 40X); B- Small 

glandular pattern of BPH (H&E, 10X); B- Cribriform pattern of BPH (H&E, 10X); 

D,E,F- Atypical adenomatous hyperplasia, D- Well circumscribed proliferation of small 

to medium sized glands (H&E, 4X), E- Back to back glands with bland cytological 

features (H&E, 10X), F- HMWCK shows a discontinuous basal cell layer (HMWCK, 

40X); G- Basal cell hyperplasia, showing 2-3 cell thick layer of proliferating basal cells 

(H&E, 10X), H- Incomplete basal cell hyperplasia with preservation of secretory cell 

layer (H&E, 40X), I- HMWCK highlighting increased thickness of basal cell layer 

(HMWCK, 40X). BPH- benign prostatic hyperplasia, HMWCK- high molecular weight 

cytokeratin. 

 
 

Figure 3: Prostatic acinar adenocarcinoma A: Gleason grade 3- Round to angulated 

glands; B: Gleason grade 4- Fused glands; C- Gleason grade 5- Comedonecrosis (H&E, 

10X) ; D: Complete absence of HMWCK positive basal cells in adenocarcinoma. On the 

left side, some benign glands showing positive staining 
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DISCUSSION 

Prostatic specimens have a wide histological spectrum of benign and malignant lesions, thus 

contributing significantly to histopathology workload. With benign mimickers of prostatic 

adenocarcinoma, it can be diagnostically challenging in some cases. This study was 

undertaken to observe the histopathological spectrum of prostatic lesions at our centre and to 

evaluate the usefulness of a basal cell marker HMWCK in differentiating benign mimickers 

from prostatic adenocarcinoma. 

The present study included a total of 229 prostatic biopsies. The age of patients ranged from 

41-90 years with an average age of 64 years in benign lesions and 65 years in malignant 

lesions. Both benign and malignant lesions were most frequent in seventh decade of life. 

These findings correlated well with studies by Farooq et al
9
, Sharma et al

10
, George and 

Thomas
11

 while Garg et al
12

 reported the highest incidence in 8th decade. 

Benign lesions were more common in our study accounting for 88.21% cases. BPH was the 

most frequent lesion overall and was present in 84.71% cases. Prostatitis was seen in 

association with BPH in 33.16% cases and majority of these cases (77.6%) had chronic 

prostatitis. Other common associated lesions were basal cell hyperplasia (4.8%), non-specific 

granulomatous prostatitis (4.37%), and atypical adenomatous hyperplasia (3.5%) among 

others. These findings agree with other Indian studies
9,10,12

. 

Prostatic intraepithelial neoplasia was found in 6.11% cases including 3.93% cases with low 

grade PIN and 2.18% cases with high grade PIN. Similar prevalence of PIN has been 

reported in earlier studies
10,13,14

. High grade PIN is considered a precursor of adenocarcinoma 

and has shown high incidence of development of adenocarcinoma in long term follow up 

studies
14

. In the present study, 80% of HGPIN cases were associated with adenocarcinoma, 

which was in agreement with previous studies by Gaudin EB et al
13 

and Sharma et al
10

. 

Higher prevalence of adenocarcinoma in association with HGPIN warrants a thorough 

examination of tissue sections and a close follow-up. 

Prostatic adenocarcinoma constituted 11.79% of cases in the present study. Prevalence of PA 

was 12.44% in 433 cases in study by Farooq et al
9
, while George and Thomas

11 
reported a 

prevalence of 10.9% in 1163 prostatic biopsies. 

Adenocarcinoma cases were graded according to ISUP 2014 modified Gleason grading 

system
5
. Most frequent Gleason grade was grade 4 for both primary (37%) and secondary 

pattern (51.85%). The commonest Gleason scores were score 9 and score 7 (25.9% each). 

Grade group 5 was the most common grade group (40.8%). Shah MB et al
15

 made similar 

observations while Farooq et al
9
 found Gleason score 7 (4+3) and grade group 3 to be the 

most common group. Garg et al
12

 reported 51.5% cases intermediate grade with a Gleason 

score of 7-8. 

Perineural invasion (PNI), defined as circumferential encirclement of nerves by malignant 

glands, is suggested to be associated with cancer aggressiveness and lethal prostate cancer
15

. 

PNI is more commonly seen in association with higher Gleason grade tumours and in slightly 

older age
15

. In our study, perineural invasion was seen in 11 cases (40.8%), out of which 8 

cases were of Gleason grade 4 and above. Garg et al
12

 and Zareba et al
16 

have reported similar 

prevalence of PNI in PA cases. 

The microscopic appearance of prostatic adenocarcinoma is mimicked by astounding number 

of lesions, all of which are benign in nature. Most mimics are readily recognisable on TURP 

and radical prostatectomy specimens but can be especially troublesome when limited tissue is 

available for evaluation as in needle biopsies
17,18

. These mimickers range from normal 

structures like seminal vesicle and rectal mucosa to atrophy and hyperplasias. Most of these 

lesions, such as atypical adenomatous hyperplasia, basal cell hyperplasia and seminal vesicle, 

have small glandular pattern and are included in the differential diagnosis of low grade PA. 

Inflammatory lesions such as granulomatous prostatitis and xanthogranulomatous prostatitis 
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may even simulate high grade PA
17,18

. Awareness to these patterns and a systematic approach 

on routine microscopy along with judicious use of ancillary tests such as 

immunohistochemistry prevents a false diagnosis of PA. 

Benign mimickers of PA were recognised in 30.56% cases in our study and were present as 

small foci among benign glands in most cases. The commonest mimicker was basal cell 

hyperplasia (4.80%) followed closely by cribriform pattern of BPH, non-specific 

granulomatous prostatitis (4.37% each) and atypical adenomatous hyperplasia (3.5%). 

Similar findings were reported by Garg et al
12

 and Nanda et al
19

. 

Immunohistochemistry using such as basal cell specific markers HMWCK (34ßE12) or p63 

and positive markers such as prostate cancer specific AMACR is being increasingly used to 

differentiate benign mimickers from prostatic adenocarcinoma
20,21,22

. The loss of basal cells 

is considered a diagnostic hallmark of PA
20

. Absence of basal cell staining by IHC in a 

morphologically suspicious lesion with simultaneous positivity staining in adjacent benign 

glands strongly supports the diagnosis of malignancy. 

In the present study, IHC with HMWCK (34ßE12) was done in 33 cases. IHC results were 

concordant with histomorphology in 81.8% of cases. Cases (9.1%) where IHC results were 

discordant included 2 cases of basal cell hyperplasia and one case of urothelial carcinoma, 

where diagnosis was changed to BPH and prostatic adenocarcinoma respectively. In the 

remaining 9.1% cases IHC was inconclusive due to loss of representative tissue during 

processing. HMWCK was useful in 90.9% cases where it either confirmed (81.8%) or 

changed (9.1%) the diagnosis, thereby improving overall diagnostic efficacy. In 2 of the three 

cases where IHC results were discordant, the prostatic specimens were needle biopsies. This 

further emphasised the utility of IHC to aid in the diagnosis of challenging cases where 

paucity of tissue can be a limiting factor. 

A positive HMWCK staining excludes malignancy, however a negative staining requires 

caution in interpretation
7,20

. A combination of AMACR with HMWCK/p63 overcomes the 

pitfall of using a basal cell marker alone. The limitation of our study was the use of only a 

basal cell specific marker for IHC. 

 

CONCLUSION 

Prostatic specimens have a wide histological spectrum of benign and malignant lesions, 

ranging from non-neoplastic prostatitis to high grade PA. Accurate identification, and 

differentiation of benign mimickers and premalignant lesions from PA is of prime importance 

in determining treatment outcome. Histomorphology alone achieves the diagnosis in majority 

of the cases. However, factors such as paucity of tissue in prostatic needle biopsies, benign 

mimickers of PA and atypical small acinar proliferations among benign glands can make 

diagnosis challenging in some cases. We infer that IHC with basal cell specific marker 

HMWCK improves objectivity in diagnosis and is a valuable adjuvant to histopathology in 

such cases. 
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