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Background: The prostate is a retroperitoneal organ encircling the neck of the bladder and urethra.  
Though the diagnosis of the prostatic lesions are analyzed through histopathological examination 

(HPE), sometimes, diagnosis can be challenging, when pathologist are faced with certain problems such as small foci of Ca or 
benign mimickers. In such situation, immunohistochemical (IHC) detection of basal cells are widely used.  To Objectives:
assess the expression of basal cell markers (p63 and 34betaE12) in various prostatic glandular proliferations and to 
differentiate suspicious glandular lesions as benign or malignant.  A two year cross-sectional study (Sept'2016 Methods:
–Aug'2018) , total of 52 cases of both TURP and prostate biopsy specimens sent to the department of Pathology, RIMS for HPE 
were studied using IHC markers p63 and 34betaE12, following H&E stain and the expressions of the markers were studied. 
Results: Out of 52 cases, 41(78.8%) cases were diagnosed as Benign proliferative hyperplasia (BPH), 8(15.4%) cases as 
prostatic carcinoma, 2(3.8%) cases as high grade prostatic intraepithelial neoplasia (HGPIN) and one (1.9%) case of 
adenoleiomyobromatous hyperplasia (AMFH)  on H&E section with age range of 51 to 90 years (mean age: 72 years). 
Following IHC staining, 43 (97.7%) benign cases were positive for both p63 and 34betaE12, one (2.3%) case of benign lesion 
was negative for both the IHCs. 8(100%) cases of malignant lesions were negative for both the IHCs. A p-value of 1.000 was 
observed indicating that there is no signicant difference in the sensitivity of p63 and 34betaE12.  In this cross-Conclusion:
sectional study of 52 cases of prostatic lesions, HPE and the role of basal cell specic IHC markers p63 and 34beta12 were 
studied. No signicant difference was observed in the sensitivity between the two markers. Further comparative study with 
larger sample size is needed to comprehend the differences in the utility of p63 and 34etaE12 in diagnosing suspicious 
prostatic lesions.
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Pathology

INTRODUCTION 
The prostate gland is a retroperitoneal organ and develops 
from epithelial invaginations from the posterior urogenital 
sinus under the inuence of the underlying mesenchyme, 
during the third month of gestation. It has three major zones- 
peripheral zone, central zone and transition zone. The 
histologic architecture of the prostate is that of a branched 
duct gland. Two cell layers, a luminal secretory columnar cell 
layer and an underlying basal cell layer, line each gland or 

1duct.

Benign prostatic hyperplasia (BPH) is the most common 
benign prostatic disease in men older than age 50 years. It 
results from nodular hyperplasia of prostatic stromal and 
epithelial cells and often leads to urinary obstruction and 

2mostly arises from the transitional zone.  Histologically, the 
glandular component is made up of nodules of small and 
large acini lined by basal and secretory cells. Some glands 
show papillary infoldings and projections. The stromal 
component often shows both brous and smooth muscle 

3elements.

Prostatic intraepithelial neoplasia (PIN), as a precursor to 
some prostatic carcinomas, was rst described in the 1960s by 
McNeal under the name of 'intraductal dysplasia', and was 

4more precisely characterized in 1986 by McNeal and Bostwick  

Microscopically, PIN is easily distinguished from normal or 
hyperplast ic  glandular  epi thel ium on low-power 

magnication because the affected glands or ducts most 
often depict striking hyperchromasia and nuclear 
stratication. On low-power examination the triad of too dark 
(hyperchromatic), too thick (nuclear stratication), and too 
complex (luminal complexity) should raise suspicion for PIN. 
On high-power examination, the triad of nucleomegaly, 

5prominent nucleoli, and hyperchromasia are seen.

Prostate cancer is the world's leading cause of cancer and the 
second cause of cancer-related death in men after lung 
cancer. Cancer of the prostate is typically a disease of men 

2over age 50. Conventional acinar adenocarcinoma  

6represents over 90% of prostate carcinomas . .

Histopathologicaly,  the principal criteria for diagnosis of well 
differentiated adenocarcinoma include a small-gland 
proliferation recognized as being discrete or focally 
inltrative on low power examination, the presence of a single 
cell lining with complete absence of the basal cell layer, 
nucleomegaly, and presence of large nucleoli. The size of the 
nucleoli is critical; in carcinoma, nucleoli are often at least 1 
micron in diameter, prominent nucleoli can be recognized by 
their distinct cherry red color on medium-power (10× or 20×). 
A single cell lining (i.e., lack of  basal cell layer) is also a 
requisi te for  the diagnosis of  well  dif ferentiated 

5adenocarcinoma of the prostate.

Histopathological diagnosis of prostatic lesions sometimes, 
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can be challenging, when pathologist are faced with certain 
problems such as small foci of Ca or benign mimickers. In 
such situation, immunohistochemical (IHC) detection of basal 
cells are widely used. The most commonly used basal cell 
specic markers are high molecular weight cytokeratin 
[HMWCK] and newly described basal cell marker p63, 
HMWCK shows cytoplasmic positivity whereas p63 shows 
nuclear positivity.

High molecular-weight cytokeratin (HMCK) 34betaE12 is a 
cytoplasmic marker that highlights intermediate cytokeratin 
(CK) laments in glandular basal cells and is specic for 
basal cells in the prostate.

The monoclonal antibody clone 34betaE12 (also known as 
CK903), which targets CK1, CK5, CK10, and CK14, is the time-
honoured basal cell marker used since 1985. Most 
laboratories do not use this marker in isolation but more 
commonly use it in combination with prostate cancer–specic 
marker like methylacyl coenzyme A (coA) racemase or with 

7other basal cell markers.  

p63 antibody targets the p63 nuclear protein, which is 
homologous to the TP53 tumor suppressor gene and has been 
proven to selectively stain the basal cell nuclei. p63 is 
comparable to HMCK in sensitivity and specicity in needle 
biopsies, although some studies have suggested that p63 has 
better sensitivity than HMCK 34betaE12 in specimens from 
transurethral resections of the prostate. This differential 
staining may be related to alterations in antigenicity of basal 
cells in glands of benign prostatic hyperplasia. p63 
immunostaining provides greater specicity because of its 
nuclear localization; the cytoplasmic staining to HMCK 

7markers may have greater potential for nonspecic reaction.

This study was carried out to study the expression of basal cell 
markers (p63 and 34betaE12) in various prostatic glandular 
proliferations and to differentiate suspicious glandular 
lesions as benign or malignant. And to explore their utility in 

8corroborating the ndings of HPE.

METHODS
A cross sectional study spanning 2 years (October 2016 to 
September 2018) was conducted in the Department of 
Pathology, Regional Institute of Medical Sciences (RIMS), 
Imphal, Manipur, in collaboration with Department of Urology, 
RIMS, Imphal. All prostate samples obtained from prostate 
biopsy and TURP, sent to the Department of Pathology, RIMS 
from both the outpatient and inpatient for HPE in the 
Department of Pathology, during the study period were 
included in the study. Samples from post radiation therapy, 
post chemotherapy patients  and inadequate prostatic 
biopsies were excluded from the study. All together 52 
prostatic biopsies as well as TURP samples were received. 
The tissues were xed in formalin and taken up for routine 
histopathological studies and IHC studies for p63 and 
HMWCK 34betaE12. Monoclonal mouse Anti-Human p63 
protein, Dako and Monoclonal mouse Anti-Human HMWCK 
34betaE12, Dako were used in all IHC analysis. Sections of 3-5 
m were cut on to poly L-lysine coated slides and were 
deparafnized and rehydrated. Antigen retrieval was 
achieved by microwave method using Tris buffer. Slides were 
allowed to cool for 20 minutes and blocking reagent was 
applied and kept for 10 minutes. 

Tissues were covered with primary antibody and were 
incubated for 1 hour at room temperature in humidity 
chamber. Polymer HRP labelled secondary antibody detection 
kit was added on the sections and incubated in humidity 
chamber for 30 minutes. DAB chromogen was added on the 
section for 10 minutes and then washed with D/W. All slides 
were counterstained with Haematoxylin, dehydrated and 
mounted. Between each step, the slides were washed with 

phosphate buffer solution (PBS). The staining proportion of 
basal cells was subdivided into the number of cells stained 
with the marker i.e., <5%, 5%-75% and >75% of cells for both 
p63 and 34betaE12.  

Data collected was entered and analyzed using IBM SPSS 
Statistics 21 for Windows. Descriptive statistics like mean, 
standard deviation, percentage and proportion were used in 
variables like age, histopathological and IHC ndings. 
Sensitivity, specicity of p63 and 34betaE12 were calculated 
Statistical analysis of p - value < 0.05 was considered as 
statistically signicant at 95% condence interval.

Ethical approval was obtained from the Research Ethics 
Board, RIMS, Imphal with reference number A/206/REB-

thComm(SP)/RIMS/2015/207/75/2016, dated 14  March 2018. 
Informed consent was taken from the participants before 
recruitment. 

RESULTS 
All together 52 cases of prostatic biopsies as well as TURP 
were analyzed. The age ranged from 51-90 years old (mean 
72.1 years) and maximum patients (24 cases, 46.2%) 
presented in the age group between 71-80 years (Figure 1). 
Out of the 52 cases, 44 (84.6%) cases were non-malignant 
consisting of 41 (78.8%) cases of BPH, 2 (3.8%) cases of HGPIN 
and  1 (1.9%) case of AMFH. Remaining 8 (15.4%) cases of 
prostatic adenocarcinoma constituted the malignant cases 
(Figure 2). The maximum number of BPH were found in the age 
between 61-80 years (mean: 71.3 years). Prostatic 
adenocarcinoma was most common in the age group 71-80 
years (mean: 75.5 years).

IHCs p63 and 34betaE12 staining were done following H&E 
stain. Both were positive in 43 (82.7%) out of the 44 non – 
malignant cases which included 41 cases of BPH, 1 case of 
HGPIN and 1 case of AMFH. It was negative in 9 (17.3%) which 
includes 8 cases of prostate carcinoma and 1 case of HGPIN. 
The staining proportion of basal cells was subdivided into the 
number of cells stained with the marker i.e., <5%, 5%-75% and 
>75% of cells for both p63 and 34betaE12. The frequencies of 
each percentage is listed (Table 1 & 2). Out of the 41 cases of 
BPH, 29 cases were immunoreactive in 5%-75% of the basal 
cells, remaining 12 were immunoreactive in more than 75% of 
basal cells. For 34betaE12, 31 cases of BPH were 
immunoreactive for 5%-75% of basal cells, 10 cases for >75%, 
1 case of  AFMH showed >75% immunoreactivity for both p63 
and 34betaE12 . 1 case of HGPIN were immunoreactive for 
both p63 and 34betaE12 in 5%-75%% of basal cells. 
Remaining 1 case was negative for p63 and 34betaE12. 

All the 8 cases of prostatic adenocarcinoma were negative for 
both markers The sensitivity of p63 and 34betaE12 was 
calculated using 2x2 table (Sensitivity = 97.7%, Specicity = 
100%)(Table 3,4). The sensitivity of the p63 and 34betaE12 
were compared using McNemar test and was found to be 
97.7%. (p value of 1.000) indicating there was no signicant 
difference in the sensitivities between the two markers.

Figure 1 : Distribution of cases according to age group
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Figure. 2: Pie chart showing the distribution of cases

Table 1: Percent of cells immunoreactive for p63 in different 
cases

Table 2: Percent of cells immunoreactive for 34betaE12 in 
different cases

Table : 2 x 2 table for p63

Table : 2x2 table for 34betaE12

Fig.2: -  Photomicrograph of BPH (A) H&E stain, 40X. (B) p63 

positive in basal cells (40X, p63 IHC stain, Dako), (C) 
34betaE12 positive in basal cells (40X, p63 IHC stain, Dako)

Fig.2: - Photomicrograph of Prostate carcinoma (A) H&E stain, 
40X. (B) p63 negative (40X, p63 IHC stain, Dako), (C) 
34betaE12 negative (40X, p63 IHC stain, Dako)

DISCUSSION 
In this study, most of the prostatic lesions were seen in the age 

9group of 71-80 years (mean : 76.8 years). Bhat et al  found 
majority of the lesions in the age group of 70-79 years (mean: 
75.6 years)  which is comparable to our study. In contrast, 

10 11 12Garg et al , Hirachand et al , Aslam et al  found majority of 
the lesions between 61-70 years (mean: 68.6 years),  61-70 
years (mean: 68 years) and 60-70 years (mean: 65.7 years) 
respectively.

The incidence of benign lesions was 80.8%, and BPH 
thconstituted 78.8% and was most frequent in the 6  - 7th decade 

(mean: 72.2 year). This correlates with the study done by 
13 10 11Behera et al , Garg et al  (78.3%), Hirachand et al  (74.2%), 

9 12Bhat et al  (76.6%)   and Aslam et al  (87.5%), where the most 
common lesions was also BPH. 

In the present study, the incidence of prostate cancer was 15. 
4% most frequent in 71-80 years old (mean age: 75.5) which is 

10comparable to the studies done by Garg et al , (20.1%, 71-70 
11 9years, mean age: 77.4), Hirachand et al  (10.1%), Bhat et al  

12(7.6%, mean age: 75.6) and Aslam et al  (12.5%). In contrast, 
14Leite et al  found 60-70 years to be the most common age 

group of presentation with a mean age of   61.7 years, much 
younger than our observed age group.

The incidence of HGPIN in our study was 3.8% seen in the age 
group 71-80 years with a mean age of 75.5 years. Hirachand et 

11 12al , Aslam et al  found the incidence 6.2% and 13.2% and the 
mean age of presentation were 66.5 and 70.2 years. In our 
study, majority of the cases of BPH, Prostate ca and HGPIN 
were presented at an older age compared to various studies. 
The possible explanations may be due to small sample size or 
study of only symptomatic cases or ignorance of the patients.

43 cases of non-malignant (41 cases of BPH, one  HGPIN and 
one AFMH) out of a total of 44 showed positivity with both the 
basal markers p63 and 34betaE12. All 41 cases of BPH were 

15 positive for both the markers. This correlates with Shah et al , 
16Signorette et al . The results of our study demonstrates that 

p63and 34betaE12 are specic for basal cells in the prostate 
gland. One case each of HGPIN and AFMH were also 
immunoreactivity for the markers. This correlates with the 

17study done by Baig MK et al  where they showed that p63 and 
34beta12 were positive in HGPIN which is considered a 
mimicker of prostatic carcinoma. But one case of HGPIN 
reported in H&E was stained negative for both the stains. It 
was then reported as prostatic carcinoma due to absence of 
both the stains. This may be due to paucity of sample sent by 
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Count p63 Total 
Diagnosis 
BPH PIN Pro Ca AMFH

0% 0 1 8 0 9
<5% 0 1 0 0 1
5%-75% 29 0 0 1 30
>75% 12 0 0 0 12
Total 41 2 8 1 52

Count 34betaE12 Total 
Diagnosis 
BPH PIN Pro Ca AMFH

0% 0 1 8 0 9
<5% 0 1 0 0 1
5%-75% 31 0 0 1 32
>75% 10 0 0 0 10
Total 41 2 8 1 52

p63 Diagnosis TOTAL
Non malignant Malignant

Positive Count 43 0 43
% 97.70 0.00 82.70

Negativ
e

Count 1 8 9
% 2.30 100 17.30

TOTAL Count 44 8 52
% 100 100 100

34betaE12 Diagnosis TOTAL
Non malignant Malignant

Positive Count 43 0 43
% 97.70 0.00 82.70

Negative Count 1 8 9
% 2.30 100 17.30

TOTAL Count 44 8 52
% 100 100 100
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biopsy where the features of carcinoma can be missed and 
cases like intraductal adenocarcinoma can mimic HGPIN28. 
It was conrmed by negativity of both the basal cell markers.  
Both the markers showed immunoreactivity maximum in the 
range between 5%-75% of basal cells. This is contrast to the 

18 study by Kalantri et al where the cases showed mostly 75% 
immunoreactivity. This can be attributed to may be due 
different manufactures of the antibody and methods of 
antigen retrieval during IHC staining. We use antibodies from 
Bio-orange Company.

A sensitivity of 97.7% was observed for both the markers which 
19is comparable to the study by Leong Ng et al  where the 

sensitivity of both the markers was 96.5%. In our study no 
signicant difference in the sensitivity was observed between 
the two markers (p value of 1.00) which is comparable to the 

20 13study by Shiran et al  and Behera G et al  which studied the 
role of 34betaE12 and p63 in diagnosis of prostate carcinoma 
and observed that there was no signicant difference in the 
sensitivity of staining pattern of both the markers. Weinstein 

21MH et al  also found that the staining pattern of both the 
markers were comparable which correlates with our study. In 

22 23contrast, Shah RB et al , Engelman et al , Samundeswari et 
24 25 17al , Ali TZ et al  and Baig MK et al  observed that p63 is more 

sensitive than 34betaE12 in detecting prostate carcinoma and 
distinguishing benign lesions from malignant. This 
contradictory studies may be attributed due to a smaller 
number of atypical cases in our study which requires markers 
for conrmation,  also due to absence if crush artifacts in our 
slides which was the main reason for false negativity of 
34betaE12, thereby making p63 more sensitive as it is 
immunoreactive even when crush artifacts are present. 
Therefore from this study, no signicant difference in the 
sensitivity was observed between the two basal cell markers 
p63 and 34betaE12. Both are equally sensitive in detecting the 
basal cell layer which is required in distinguishing benign 
lesions from malignant ones.

CONCLUSION  
Prostate cancer is the world's leading cause of cancer and the 
second cause of cancer-related death in men after lung 
cancer and typically presents in men over age 50. In our study, 
43 out of the 44 cases of non-malignant cases (41 cases of BPH, 
1  case  o f  HGPIN and 1  case  o f  AFMH)  showed 
immunoreactivity with both the markers p63 and 34beta E12. 
All the 8 cases of prostatic carcinomas were negative for both 
the markers. The sensitivity and specicity of both the markers 
were 97.3% and 100% respectively with a p – value of 1.000  
implying that there is no signicant difference in the 
sensitivities of both the markers . Therefore, these markers are 
immunoreactive in benign lesions while negative in 
malignant cases. From the result of this study and similar other 
studies we  recommend the use of basal cell markers p63 and 
34betaE12 as an adjunct to histological examination as they 
help in distinguishing benign or malignant lesions especially 
in morphologically difcult cases such as mimics of prostate 
carcinoma. Thereby, preventing over diagnosis, provide a 
more accurate diagnosis and help in better patient 
management.
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