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Summary. There are a number  o f  benign, small-acinar  
lesions in the prostate  gland that  m a y  be difficult to  
differentiate f rom small-acinar adenocarc inoma.  An  im- 
por t an t  diagnostic cri terion in this differentiat ion is the 
loss o f  the basal layer in small-acinar adenoca rc inoma  
and its preservat ion in benign condit ions.  A monoc lona l  
an t ibody  to high-molecular-weight  cytokerat ins  
(34/~E12) has been shown to stain these basal cells pre- 
ferentially. To assess the usefulness o f  this an t ibody  in 
distinguishing benign f rom mal ignant  small-acinar le- 
sions, we examined 21 cases o f  small-acinar adenocarci -  
n o m a  and 47 examples o f  benign lesions, which included 
atypical  adenoma tous  hyperplasia,  a t rophy,  post-scler- 
otic hyperplasia,  basal cell hyperplasia,  and fibroepithe- 
lial nodule.  Positive staining with 34/~E12 was seen in 
13/13 cases o f  atypical  adenoma tous  hyperplasia,  al- 
t hough  in some cases the staining was weak and focal. 
Positivity with 34/~E12 was also demons t ra ted  in all 
other  benign lesions studied. All 21 cases o f  small-acinar 
adenoca rc inoma  showed no reactivity with 34/~ E12. The 
results suggest tha t  34/3E12 is o f  value in dist inguishing 
between well-differentiated, small-acinar prostat ic  ade- 
noca rc inoma  and its mimics. However ,  care is needed 
in interpretat ion o f  staining in formalin-fixed material  
due to the variable reactivity, part icular ly in cases o f  
atypical  adenoma tous  hyperplasia.  
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Introduction 

The diagnosis o f  well-differentiated adenoca rc inoma  o f  
the pros ta te  may  be extremely difficult in routine histo- 
logical material.  This is impor tan t  as prostat ic  adenocar -  
c inoma is the second-most  c o m m o n  mal ignancy  in adult  
males and a major  cause o f  death in middle-aged and 
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elderly men (Silverberg 1986). It is frequently well-differ- 
entiated and has a small-acinar growth pattern. A 
number of benign lesions mimic this small-acinar pattern 
and therefore must be differentiated from adenocarcino- 
ma. An important diagnostic criterion in this differentia- 
tion is the selective loss of the basal cell layer in adeno- 
carcinoma (Totten et al. 1953; Mostofi et al. 1980; Glea- 
son 1985; Kovi 1985; Murphy 1989). Recently it has 
been noted that an antibody to high-molecular-weight 
cytokeratins preferentially stains this basal cell layer 
(Brawer et al. 1989; Nagle et al. 1987). 

The purpose of our study was to determine whether 
this antibody would have practical usefulness in dis- 
tinguishing benign from malignant small-acinar lesions 
of the prostate. 

Materials and methods 

Sixty-eight cases were selected from the surgical pathology files 
at Victoria Hospital, London, Ontario. All material was formalin- 
fixed and paraffin-embedded and included tissue from radical pro- 
statectomy specimens, transurethral resections, and needle biopsies. 
Cases were selected on the basis of their being classical examples 
of the various entities described. Cases in which the diagnosis was 
not certain on histological criteria were excluded. 

Twenty-one cases of small-acinar adenocarcinoma were exam- 
ined, together with 16 cases of atrophy, 13 cases of atypical adeno- 
matous hyperplasia, 5 cases of post-sclerotic hyperplasia, 11 cases 
of basal cell hyperplasia, and 2 examples of fibroepithelial nodule. 

Antibodies utilized in the study were anti-high-molecular- 
weight cytokeratin (34/~E12, Enzo Biochemicals, New York, NY), 
anti-cytokeratin (AEI/AE3, Hybritech Boehringer-Mannheim, In- 
dianapolis, Ind.), anti-prostate specific antigen (PSA, Dako Corp., 
Santa Barbara, Calif.) and anti-prostatic acid phosphatase (PAP, 
Dako Corp.). 

All tissue was deparaffinized with xylene and rehydrated in 
decreasing concentrations of alcohol. Endogenous peroxidase ac- 
tivity was blocked by 0.3% hydrogen peroxide in absolute metha- 
nol for 7 min. All reactions were carried out at room temperature. 
Immunoreactivity with cytokeratin antibodies was enhanced by 
predigestion with 0.4% pepsin at 37 ~ C for 17 rain. Immunohisto- 
chemical staining was performed using the avidin-biotin complex 
immunoperoxidase method (Hsu et al. 1981). 
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Results 

All normal and hyperplastic prostatic glands within the 
tissue examined stained with 34fiE12. Reactivity was 
confined to the basal cell layer and showed variability 
in intensity from area to area. In most regions the basal 
cell layer was continuous but focal areas of  disruption 
were present (Fig. 1). 

The cases of atrophy were characterized by the pres- 
ence of  small glands arranged in a lobular fashion 
around a central duct with most having a sclerotic tissue 
reaction most prominent around the ducts. Individual 
acini were lined by flattened epithelial cells with hyper- 
chromatic nuclei and scant cytoplasm. Basal cells were 
difficult or impossible to visualize in most. In all 16 
cases, staining with 34fiE12 highlighted a continuous 
flattened layer of  basal cells (Fig. 2). 

The 5 cases of  post-sclerotic hyperplasia showed a 
central duct with marked sclerosis of the surrounding 
stroma. In contrast to usual atrophy, however, there 
was a proliferation of  small acini, which appeared in 
some areas to bud off  the ducts. The acinar-lining cells 
varied from flattened to cuboidal with some having hy- 
perchromatic nuclei. Occasional cells had small nucleoli. 
Basal cells were visible in some glands but inapparent 
in others. All 5 cases showed strong reactivity of basal 
cells with the 34flE12 antibody (Fig. 3). 

The 11 cases of  basal cell hyperplasia showed nodu- 
lar aggregates of small glands filled with basaloid cells. 
Individual cells had round-to-oval nuclei with a diffuse 
chromatin pattern and scattered, small nucleoli. In some 
cases lumina remained while in others the acini were 
completely filled by the basal cells. Staining with 34flE12 
was in general weakly positive in all instances, although 
focal intense positivity was seen (Fig. 4). 

Fibroepithelial nodule is a term applied by Sester- 
henn and Mostofi (1988) to a distinctive small-gland 
proliferation in the prostate, which has also been re- 
ported under the terms "sclerosing adenosis" and 
"adenomatoid  t umour"  (Chen and Schiff 1983; Young 
and Clement 1987). It is composed of small, round and 
irregular glands embedded in a stroma containing me- 
senchymal cells with plump nuclei resembling reactive 
fibroblasts. The lesions may be circumscribed or poorly 
defined and infiltrative. Both examples in this series 
showed positive staining with 34flE12 in acinar cells, 
as well as in scattered spindle cells in the stroma (Fig. 5). 

Atypical adenomatous hyperplasia was as described 
by Gleason (1985). This lesion has also been included 
under the term "adenos is"  by other authors (Brawn 
1982; Hedrick and Epstein 1989). The cases were charac- 
terized by a proliferation of small acini at the periphery 
of  an otherwise typical hyperplastic nodule. Many of  
the small acini appeared to bud off  clearly benign parent 
glands and to be lined by a single layer of  epithelial 
cells with nuclei having an open chromatin pattern. Rare 
cells contained small nucleoli. The cells tended to have 
a cuboidal shape with clear-to-faintly eosinophilic cyto- 
plasm. The appearance has led some authors to speculate 
that this represents a premalignant lesion (Kastendieck 
1980; Helpap 1980). In the present study all 13 cases 

Fig. 1. Normal prostate acinus stained with high-molecular-weight 
cytokeratin (34fl E12), demonstrating intense cytoplasmic positivity 
confined to basal cells, x 400 

Table 1. Summary of immunoreactivity with 34 fl E 12 

Glandular pattern No. cases  Positive 
staining 

Atypical adenomatous hyperplasia 13 13 
Atrophy 16 16 
Post-sclerotic hyperplasia 5 5 
Basal cell hyperplasia 11 11 
Fibroepithelial nodule 2 2 
Small-acinar adenocarcinoma 21 0 

evaluated showed some staining with 34flE12. In most 
cases this consisted of  scattered weak-to-strongly-posi- 
tive cells in some but not all o f  the acini. In glands 
containing positive cells, a complete layer of basal ceils 
was infrequent (Fig. 6). 

All cases of  small-acinar adenocarcinoma included 
in the study were of  Gleason patterns 1 and 2 with indi- 
vidual glands lined by a single-layered epithelium with 
many nuclei having prominent nucleoli. A complete ab- 
sence of  reactivity with 34fiE12 was present in all 21 
cases (Fig. 7). 

The AE1/AE3 cytokeratin was positive in all the be- 
nign and malignant lesions examined. Variable staining 
with PSA and PAP occurred in cases of  atrophy, while 
the remainder of  the material was uniformly reactive 
with these stains. 

Discussion 

The antibody 34flE12, also known by its catalogue 
number EAB903, was used in this study as a marker 
of  prostatic basal cells. It is a monoclonal  antibody ra- 
ised against human stratum corneum, which reacts with 
keratins of  molecular weights; 49, 51, 57 and 66 K. The 
cytokeratin cocktail AE1/AE3 recognizes a series of  ker- 
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Fig. 2a, b. Prostatic atrophy with basal cells highlighted by immunostaining with antibody 34flE12 a Haematoxylin and eosin; b CK 
34flE12. x400 

Fig. 3a, b. Post-sclerotic hyperplasia of prostate with basal cells demonstrated by positive immunostaining with antibody 34flE12 a 
Haematoxylin and eosin; b CK 34flE12. x 400 

Fig. 4a, b. Basal cell hyperplasia of the prostate with diffuse staining of basal cells with antibody CK 34flE12. a Haematoxylin and 
eosin; b CK 34flE12. x400 
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Fig. 5a, b. Fibroepithelial nodule of the prostate with scattered cells demonstrating reactivity for CK 34flE12 a Haematoxylin and 
eosin; b CK 34flE12 x400 

Fig. 6a, b. Atypical adenomatous hyperplasia of the prostate with incomplete lining of basal cells demonstrated in the acini by immuno- 
staining for high-molecular-weight cytokeratin (a) Haematoxylin and eosin (b). CK 34flE12. x 400 

Fig. 7a, b. Small-acinar adenocarcinoma of the prostate with absence of basal cells indicated by negative staining with antibody 34 fl E12. 
Note positive staining of basal cells in benign epithelium at top of b. a Haemato• and eosin; (b) CK 34fl El 2. x 400 
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atin proteins of 50, 56, 58, and 65-67 K. These mono- 
clonal antibodies recognize two different populations of 
cells in the prostate. High-molecular-weight cytokeratin 
selectively reacts with the basal cells, whereas the cyto- 
keratin cocktail AE1/AE3 stains the prostatic glandular 
luminal cells as well as the basal cells. The negative stain- 
ing of prostatic adenocarcinoma with 34/3E12 can be 
explained on the basis of the loss of basal cells in carcino- 
ma (Totten etal. 1953; Mostofi etal. 1980; Gleason 
1985 ; Kovi 1985; Murphy 1989). It is important to stress 
that loss of the basal cell layer is not uniform in all 
prostatic adenocarcinomas; this feature is only a diag- 
nostic criterion in the small-acinar variant. McNeal et al. 
(1986), in studying cribriform adenocarcinoma of the 
prostate, found residual basal cells in 9 of 21 cases. Simi- 
larly Kovi et al. (1985) found the basal cell layer to be 
intact in examples of what they considered to be intra- 
ductal spread of prostatic adenocarcinoma. It has been 
suggested by some workers that prostatic adenocarcino- 
ma arises from a malignant clone of either luminal cells 
or cells located near the luminal surface, with the tumour 
cells expressing a luminal cell phenotype (Bostwick and 
Brawer 1987; Nagle et al. 1987). Others have favoured 
a basal cell or stem cell origin (Kovi 1989). The absence 
of basal cells in small-acinar adenocarcinoma remains 
an unexplained phenomenon. 

In cases of atypical adenomatous hyperplasia, stain- 
ing with 34/3E12 was rather weak and focal. Our results 
in these cases are similar to those described by Hedrick 
and Epstein (1989). Bostwick and Brawer (1987) also 
alluded to this pattern of staining of atypical adenoma- 
tous hyperplasia in their paper on prostatic intraepithe- 
lial neoplasia. There are two possible explanations for 
this. One is that the patchy staining is an artefact of 
formalin fixation. Evidence in support of this theory 
comes from recent work carried out using 34/~E12 in 
both formalin-fixed and frozen material (Hedrick and 
Epstein 1989). These authors found that in formalin- 
fixed normal prostatic tissue a more discontinuous stain- 
ing pattern of the basal cells was seen with 34/3E12, 
whereas normal prostatic tissue which was frozen 
showed a continuous staining pattern. They did not, 
however, study any examples of atypical adenomatous 
hyperplasia in frozen tissue. Alternatively, atypical aden- 
omatous hyperplasia has been cited as a putative prema- 
lignant lesion, and it is believed by some authors that 
there is a true or real loss of basal cells in this condition, 
similar to what one finds in cases of severe prostatic 
intraepithelial neoplasia (Bostwick and Brawer 1987; 
Gleason 1985; McNeal and Bostwick 1986; Bostwick 
1988; Srigley 1988). The evidence in favour of prostatic 
intraepithelial neoplasia being a preneoplastic lesion, 
however, is much stronger than that for atypical adeno- 
matous hyperplasia. In contrast to these studies, Chas- 
tonay et al. (1986) studied 10 cases of adenosis and re- 
ported no reactivity with 34/~E12 in any. They used the 
term "adenosis", as defined by Brawn (1982). Some of 
the lesions included under this term by Brawn (1982) 
are identical to atypical adenomatous hyperplasia, as 
defined in the current report while others, particularly 
his moderate and severe adenosis, would be considered 

by some, including us, to represent Gleason pattern 1 
or 2 adenocarcinomas. The criteria outlined by Chaston- 
ay et al. (1986) appear to describe the latter lesions. 

In this study we have evaluated a variety of other 
small-acinar lesions that may mimic carcinoma (Srigley 
1988). Examples of atrophy in Hedrick and Epstein's 
study (1989) demonstrated positive reactivity for 
34/~E12 in 92% of acini, a finding confirmed in the 
current report where all glands showed positivity. None 
of the prior studies has evaluated examples of post-scler- 
otic (post-atrophic) hyperplasia, a lesion more easily 
confused with carcinoma (Srigley 1988). All cases in this 
study contained basal cells, as demonstrated by staining 
with 34/~E12, confirming their benign nature. Previous 
reports have shown positive staining in examples of bas- 
al cell hyperplasia (Grignon et al. 1988; Hedrick and 
Epstein 1989) and this was the finding in the current 
series as well. Finally, two examples of fibroepithelial 
nodule were evaluated in this study. To our knowledge 
this lesion has not been previously studied with this anti- 
body. Both showed numerous positive cells in the acini 
and, interestingly, in some of the what appeared by light 
microscopy to be stromal cells. 

Numerous cases of prostatic adenocarcinoma have 
been studied with high-molecular-weight cytokeratin 
(Brawer et al. 1985; Chastonay et al. 1986; Nagle et al. 
1987; Bostwick and Brawer 1987; Brawer et al. 1989; 
Hedrick and Epstein 1989). Combining these reports 
with ours, a total of 210 cases have been evaluated with 
only 2 positive results. Both were reported by Chastonay 
et al. (1986), who suggest that this might be related to 
their having evaluated only well-differentiated tumours. 
In our series, all 21 adenocarcinomas were well-differen- 
tiated turnouts corresponding to Gleason patterns 1 and 
2 and we found no reactivity. Hedrick and Epstein's 
(1989) series also included 19 well-differentiated adeno- 
carcinomas and found no reactivity. 

As for the practical usefulness of 34/~E12, its main 
value is the identification of basal cells in small-acinar 
lesions that otherwise resemble adenocarcinoma. All be- 
nign lesions studied showed positive staining to some 
extent with this antibody. Conversely, it has been our 
experience and that of most others that adenocarcino- 
mas uniformly demonstrate no reactivity. Thus, it may 
be concluded that positive staining within a lesion com- 
posed of similar glands indicates that this lesion is be- 
nign. It must again be stressed that this conclusion is 
restricted to small-acinar lesions; positive staining may 
be expected in some other architectural patterns of pros- 
tatic adenocarcinoma. In contrast, negative staining 
within a lesion suggestive of carcinoma should not be 
interpreted as indicating malignancy, as this may repre- 
sent a false negative. It goes without saying that careful 
histological evaluation is essential in the interpretation 
of this antibody, as is true for all immunohistochemical 
reagents. 

To summarize, complete absence of staining with 
high-molecular-weight cytokeratin (34/~E12) in a suspi- 
cious small-acinar lesion should be regarded as very sug- 
gestive, but not diagnostic of malignancy. Conversely, 
positive staining with this antibody in a lesion composed 
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of  similar glands indicates that  the lesion is a lmost  cer- 
ta inly benign.  

Acknowledgements. The authors wish to thank Ms Judy Teskey 
and Ms Faye Eybergen for technical assistance and Ms Mona Poi- 
tras for secretarial support. 

References 

Bostwick DG (1988) Premalignant lesions of the prostate. Semin 
Diagn Pathol 5:240-253 

Bostwick DG, Brawer MK (1987) Prostatic intra-epithelial neopla- 
sia and early invasion in prostate cancer. Cancer 59 : 788-794 

Brawer MK, Peehl DM, Stamey TA, Bostwick DG (1985) Keratin 
immunoreactivity in the benign and neoplastic human prostate. 
Cancer Res 45 : 3663-3667 

Brawer MK, Nagle RB, Pitts W, Freiha FS, Gamble SL (1989) 
Keratin immunoreactivity as an aid to the diagnosis of persis- 
tent adenocarcinoma in irradiated human prostates. Cancer 
63 : 454M60 

Brawn PN (1982) Adenosis of the prostate: a dysplastic lesion 
that can be confused with prostate adenoearcinoma. Cancer 
49:826 833 

Chastonay P, Hurlimann J, Gardiol D (1986) Biological tissue 
markers in benign and malignant disease of the human prostate. 
Virchows Arch [A] 410 : 221-229 

Chert KTK, Schiff JJ (1983) Adenomatoid prostatic tumor. Uro- 
logy 21 : 88-89 

Gleason DF (1985) Atypical hyperplasia, benign hyperplasia and 
well differentiated adenocarcinoma of the prostate. Am J Surg 
Pathol 9:53 67 

Grignon DJ, Ro JY, Ordonez NG, Ayala AG, Cleary KR (1988) 
Basal cell hyperplasia, adenoid basal cell tumor, and adenoid 
cystic carcinoma of the prostate gland: an immunohistochemi- 
cal study. Hum Pathol 19:1425-1433 

Hedrick L, Epstein JI (1989) Use of keratin 903 as an adjunct 
in the diagnosis of prostate carcinoma. Am J Surg Pathol 
13:389-396 

Helpap B (1980) The biologic significance of atypical hyperplasia 
of the prostate. Virchows Arch [A] 387:307 317 

Hsu SM, Raine L, Fanger H (1981) Use of avidin-biotin-peroxidase 
complex (ABC) in immunoperoxidase techniques: a compari- 
son between ABC and unlabelled antibody (PAP) procedures. 
J Histochem Cytochem 29:577-580 

Kastendieck H (1980) Correlations between atypical primary hy- 
perplasia and carcinoma of the prostate: a histologic study 
of 180 total prostatectomies. Pathol Res Pract 169:366-387 

Kovi J (1985) Microscopic differential diagnosis of small acinar 
adenocarcinoma of prostate. Pathol Ann (Part 1): 157-196 

Kovi J (1989) Surgical Pathology of Prostate and Seminal Vesicles. 
CRC Press, Boca Raton, Florida 

Kovi J, Jackson MA, Heshmat MY (1985) Ductal spread in prosta- 
tic carcinoma. Cancer 56:1566 1573 

McNeal JE, Bostwick DG (1986) Intraductal dysplasia : a premalig- 
nant lesion of the prostate. Hum Pathol 17:64-71 

McNeal JE, Reese JH, Redwine EA, Freiha FS, Stamey TA (1986) 
Cribriform adenocarcinoma of the prostate. Cancer 58:1714- 
1719 

Mostofi FK, Sesterhenn I, Sobin LH (1980) Histological typing 
of prostate tumors. International Histological Classification of 
Tumours, No. 22, World Health Organization, Geneva 

Murphy WM, Gaeta J (1989) In: Murphy WM (ed) Urological 
pathology, Saunders, Philadelphia, pp 184-189 

Nagle RB, Ahmann ER, McDaniel KM, Paquin ML, Clark VA, 
Celniker A (1987) Cytokeratin characterization of human pros- 
tatic carcinoma and its derived cell lines. Cancer Res 47:281- 
286 

Sesterhenn IA, Mostofi FH (1988) Fibroepithelial nodules of the 
prostate simulating carcinoma (abstract). Lab Invest 58:83 A 

Silverberg E (/986) Cancer statistics. CA 35:19-35 
Srigley JR (1988) Small-acinar patterns in the prostate gland with 

emphasis on atypical adenomatous hyperplasia and small acin- 
ar carcinoma. Semin Diagn Pathol 5 : 254-272 

Totten RS, Heinemann MW, Hudson PB, Sproul EE, Stout AP 
(1953) Microscopic differential diagnosis of latent carcinoma 
of prostate. Arch Pathol 155 : 131-141 

Young RH, Clement BB (1987) Sclerosing adenosis of the prostate. 
Arch Pathol Lab Med 111 : 363-366 


