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diagnosis of prostate cancer

Contribuição da imuno-histoquímica no diagnóstico do câncer de próstata
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Introduction: Efforts for the identification of prostate cancer in the initial clinical and pathological 
stages led to an increase in the number of biopsies, sometimes making the histological diagnosis of 
adenocarcinoma difficult. This is due to the presence of minimal carcinoma or atypical glands suspicious 
for carcinoma, also known as atypical small acinar proliferation (ASAP). In these cases, the use of 
immunohistochemistry (IHC) has become a common practice in laboratories of pathology. Objectives: 
The aims of this study were to assess the incidence of diagnoses of ASAP and minimal adenocarcinoma 
in two laboratories of pathology and to evaluate the contribution of IHC and repeat biopsy to the 
diagnosis of prostate cancer. Methods: We reviewed 641 sets of modified sextant needle biopsies of 
the prostate performed in two laboratories of pathology between January 2005 and December 2010. 
IHC using 34βE12 and p63 antibodies was performed on 35 of 73 (11.38%) cases diagnosed as ASAP 
and on 7 (1.1%) cases diagnosed as minimal adenocarcinoma. Results: The incidence of ASAP diagnosis 
was 11.38% (n = 73). IHC was performed in 35 of the 73 ASAP cases and provided conclusive results 
in 31 cases (88.57%), resulting in a final diagnosis of adenocarcinoma in 19 patients (54.28%), benign 
lesions in 12 patients (34 28%); only 4 (11.42%) were inconclusive. Conclusion: The results suggest 
that IHC should be routinely used in evaluation of borderline biopsies and in ASAP cases. IHC strongly 
contributes to the diagnosis of prostate cancer.
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resumo
Introdução: Os esforços de detecção precoce do câncer de próstata, identificados em fases clínicas e 
patológicas iniciais, levou ao aumento no número de biópsias e, por vezes, indefinição do diagnóstico 
histológico de adenocarcinoma devido à presença de carcinomas mínimos ou alterações pseudoneoplásicas, 
como proliferação atípica de pequenos ácinos (PAPA). Nesses casos, o uso da imuno-histoquímica (IMH) para 
evidenciar a presença de células basais tornou-se uma prática comum em laboratórios de patologia. Objetivos: 
O presente estudo visa a avaliar a incidência de PAPA e de adenocarcinoma mínimo em dois laboratórios de 
patologia do interior, bem como avaliar a contribuição da IMH e da rebiópsia no diagnóstico do câncer de 
próstata. Métodos: Foram revistas 641 biópsias de próstata por agulha realizadas entre janeiro de 2005 
e dezembro de 2010. Dos 73 casos diagnosticados como PAPA (11,38%), 35 foram submetidos ao exame 
imuno-histoquímico, usando anticorpos anti-34ßE12 e p63, assim como sete casos diagnosticados como 
adenocarcinoma mínimo (1,1%). Resultados: Os resultados mostraram que a técnica foi conclusiva em 31 
casos (88,57%), com diagnóstico final de adenocarcinoma em 19 pacientes (54,28%); 12 (34,28%) com 
lesões benignas; e apenas quatro (11,42%) inconclusivos (PAPA). Conclusão: Os resultados sugerem que 
IMH deve ser rotineiramente usada em biópsias limítrofes e casos de PAPA, pois contribui significativamente 
para o diagnóstico de câncer de próstata.
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Introduction

Prostate cancer is one of the most prevalent cancers 
among men(20). Early detection efforts, including the use 
of prostate-specific antigen (PSA)-based screening and 
digital rectal examination, have resulted in the identification 
of lower stage and smaller volume carcinomas (minimal 
adenocarcinoma) of the prostate and sometimes in incon-
clusive histological diagnosis of adenocarcinoma due to 
the presence of pseudoneoplastic changes, such as atypical 
small acinar proliferation (ASAP), prostatic atrophy, and 
basal cell hyperplasia(14).

ASAP is a diagnostic category that has been used in 
cases where there is insufficient evidence for the diagnosis of 
cancer. In such cases, the pathologist should be conservative 
and classify the lesions as “suspicious but not diagnostic of 
adenocarcinoma”(14). In this paper, we use ASAP to encom-
pass all suspicious lesions, non diagnostic of adenocarcinoma.

The histopathological diagnosis of adenocarcinoma is 
based on the microscopic appearance of sections stained with 
hematoxylin and eosin. Major criteria include an infiltrative 
glandular growth pattern, absence of basal cells, and nuclear 
atypia in the form of nucleomegaly and nucleolomegaly. 
Minor criteria include intraluminal wispy blue mucin, pink 
amorphous secretions, mitotic figures, intraluminal crystal-
loids, adjacent high grade prostatic intraepithelial neoplasia, 
amphophilic cytoplasm, and nuclear hyperchromasia. 

In difficult cases, basal cell absence may be confirmed 
by immunohistochemical stains for high molecular weight 
cytokeratin (marked with antibody 34βE12) or p63, which 
are basal cell markers(10, 11, 22, 31, 32). In these cases, immuno-
histochemistry (IHC) may show the presence or absence of 
a basal cell layer in a small focus of atypical glands, helping 
to establish a benign or malignant diagnosis, that is, to 
distinguish invasive adenocarcinoma from benign lesions 
that maintain the basal cell layer. 

IHC may reduce the number of inconclusive results(1, 22) 
and the need for repeat biopsy, preventing potential com-
plications, such as hematuria, rectal bleeding, infections, 
and acute urinary retention(4). It is also important to note 
that the need for repeat biopsy may delay cancer diagnosis 
and treatment(10).

The aim of this study was to assess the incidence of 
diagnoses of ASAP and minimal adenocarcinoma in two 
laboratories of surgical pathology and evaluate the con-
tribution of IHC and repeat biopsy to the diagnosis of 
prostate cancer.

 Methods

A total of 641 sets of modified sextant needle biopsies 
of the prostate from patients with a mean age of 66.75 
± 9.0 years (range, 36-86 years) were examined in two 
laboratories of surgical pathology, one public and one 
private, between January 1, 2006 and December 31, 2010. 
Progressive increase in PSA levels was the most common 
reason for biopsy.

We evaluated histopathological diagnoses made on 
sections stained with hematoxylin and eosin (HE). Based 
on the final diagnosis, the cases were divided into three 
categories: malignant, benign and ASAP lesions.

IHC using the antibodies high-molecular-weight cyto-
keratin (clone 34βE12; Dako) at a dilution of 1:7200 and 
anti-p63 (clone 4A4; Neomarkers) at a dilution of 1:4000 
was performed on recut sections in 35 cases. After depar-
affinization and rehydration, the slides were immersed in 
10 mM citrate buffer (pH 6) for 40 min in steamer at 92ºC 
for antigen retrieval. The antibodies were incubated over-
night at 4ºC, and the biotin-labeled secondary antibody 
was incubated for 30 minutes at room temperature. The 
streptavidin-labeled streptavidin-biotin amplification meth-
od (Dako K0679) was carried out for 30 minutes followed 
by peroxidase/diaminobenzidine substrate/chromagen. The 
slides were counterstained with hematoxylin.

Data was analyzed using descriptive statistics, accord-
ing to the type of diagnosis (benign, malignant, or ASAP 
lesions). The prevalences of diagnoses of ASAP and minimal 
carcinoma in the series were calculated and compared with 
the respective results of immunohistochemical staining for 
basal cells and repeat biopsy results.

Results

Evaluation of the initial series

From the 641 cases evaluated in the series, 346 
(53.98%) were diagnosed as benign, 222 (34.53%) as 
malignant, and 73 (11.38%) as ASAP lesions (Figure 1). 
The overall mean age of the study patients was 66.75 ± 
9.0 years; patients diagnosed with benign, malignant, and 
ASAP lesions had a mean age of 65.28 ± 8.86 years, 69.10 
± 8.81 years, and 66.5 ± 8.91 years, respectively.
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Evaluation of ASAP cases reported in the initial 
series

The percentage of ASAP cases reported by the public 
laboratory of pathology was 12.15% and by the private 
laboratory was 10.61%. In the public laboratory, there was 
an increase in the percentage of ASAP diagnosis between 
2006 and 2008, followed by a gradual decrease over 
the years (Figure 2).

ASAP cases from the initial series tested by IHC

IHC was performed in 35 of the 73 ASAP cases (Figures 
3, 4 and 5), and provided conclusive results in 31 cases 
(88.57%), resulting in a final diagnosis of adenocarcinoma 
in 19 patients (54.28%) and benign lesions in 12 patients 
(34 28%); only four (11.42%) findings were inconclusive. 
From the 19 cases with a final diagnosis of adenocarcinoma, 
18 had a Gleason score 3 + 3 = 6 and one had a Gleason 
score 4 + 4 = 8, indicating that most tumors had an in-
termediate grade of malignancy. IHC results and Gleason 
scores are shown in Table 1 and Figure 6. 

ASAP and benign cases from the initial series 
who underwent repeat biopsy

In the initial series, 15 patients required repeat biopsy, 
four of them because were diagnosed as ASAP by HE. Three 
(20%) of the 15 cases were diagnosed as adenocarcinoma 
on second biopsy and one (33.3%) of three cases as adenocarci-
noma on third biopsy. The results for the first, second, and third 
biopsies are shown in Table 2.

Malignant cases (minimal adenocarcinoma) 
tested by IHC

IHC was performed in seven (3.15%) of 222 cases 
diagnosed as adenocarcinoma because of the small size 

Figure 1 – Diagnosis from prostate needle biopsies (n = 641) performed by two 
laboratories of surgical pathology over a period of five consecutive years
ASAP: atypical small acinar proliferation.

Figure 2 – Percentage of ASAP diagnosis per year from prostate biopsies performed 
by a public laboratory of pathology
ASAP: atypical small acinar proliferation.

Figure 3 – ASAP
(A) HE, 40×; (B) HE, 100×; (C) HE, 400×; (D) absence of basal cell layers, as 
assessed by immunostaining using 34βE12 + p63 confirms the diagnosis of 
adenocarcinoma.
ASAP: atypical small acinar proliferation; HE: hematoxylin and eosin.

Figure 4 – ASAP
(A) HE, 40×; (B) HE, 100×; (C) HE, 400×; (D) immunostaining using a basal cell 
antibody cocktail (34βE12 + p63) confirms the absence of cancer. 
ASAP: atypical small acinar proliferation; HE: hematoxylin and eosin.
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Figure 6 – Final diagnosis by IHC of cases diagnosed as ASAP in the initial series 
(n = 35)
IHC: immunohistochemistry; ASAP: atypical small acinar proliferation.

Figure 5 –  ASAP
(A) ASAP; (B) ASAP; (C) immunostaining using a basal cell antibody cocktail 
(34 βE12 + p63) rules out cancer; (D) absence of basal cell layers, as assessed by 
immunostaining using 34βE12 + p63 confirms the diagnosis of adenocarcinoma.
ASAP: atypical small acinar proliferation.

of the tumors (tumors < 1 mm in greatest dimension or 
cancer involving < 5% of needle core tissue). Diagnosis of 
malignancy was confirmed in all seven cases. The Gleason 
score was 3 + 3 = 6 for five tumors and 4 + 4 = 8 for two 
minimal adenocarcinomas.

Comparisons of IHC and repeat biopsy results 
with ASAP diagnosis in the initial series

A conclusive diagnosis was reached for 39 cases with 
ASAP diagnosis in the initial series (33 by IHC, four by re-
peat biopsy, and two by IHC and repeat biopsy), as shown 
in Table 3. A diagnosis was considered conclusive when 
benign or malignant lesions were detected; ASAP cases were 
considered inconclusive results.

Discussion

The results of this study are important because they 
derived from two laboratories of surgical pathology, one 

Table 1 

Evaluation of cases diagnosed as ASAP 
in the initial series, who underwent IHC 
analysis and/or IHC and repeat biopsy

Patient Biopsy 
(HE)

IHC Repeat 
biopsy

Gleason 
score

1 ASAP Malignant No 6 (3 + 3)

2 ASAP Malignant No 6 (3 + 3)

3 ASAP Malignant No 6 (3 + 3)

4 ASAP Malignant No 6 (3 + 3)

5 ASAP Malignant No 6 (3 + 3)

6 ASAP Malignant No 6 (3 + 3)

7 ASAP Malignant No 6 (3 + 3)

8 ASAP Malignant No 6 (3 + 3)

9 ASAP Malignant No 6 (3 + 3)

10 ASAP Malignant No 6 (3 + 3)

11 ASAP Malignant No 6 (3 + 3)

12 ASAP Malignant No 6 (3 + 3)

13 ASAP Malignant No 6 (3 + 3)

14 ASAP Malignant No 6 (3 + 3)

15 ASAP Malignant No 6 (3 + 3)

16 ASAP Malignant No 6 (3 + 3)

17 ASAP Malignant No 6 (3 + 3)

18 ASAP Malignant No 6 (3 + 3)

19 ASAP Malignant No 8 (4 + 4)

20 ASAP Benign No -

21 ASAP Benign No -

22 ASAP Benign No -

23 ASAP Benign No -

24 ASAP Benign No -

25 ASAP Benign No -

26 ASAP Benign No -

27 ASAP Benign No -

28 ASAP Benign No -

29 ASAP Benign No -

30 ASAP Benign No -

31 ASAP ASAP No -

32 ASAP ASAP No -

33 ASAP ASAP No -

34 ASAP Benign Benign -

35 ASAP ASAP ASAP -
ASAP: atypical small acinar proliferation; IHC: immunohistochemistry; 
HE: hematoxylin and eosin. 
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Table 3  
Comparisons of results of IHC and repeat biopsies for the conclusive diagnosis of adenocarcinoma in 
ASAP cases

Diagnosis Procedure Total (n)
IHC Repeat biopsy IHC and repeat biopsy

Adenocarcinoma 19 (57.58%) 2 (50%) 0 (0%) 21
Benign 11 (36.36%) 2 (50%) 1 (50%) 14
ASAP 3 (6.06%) 0 (0%) 1 (50%) 4
Total (n) 33 4 2 39
IHC: immunohistochemistry; ASAP: atypical small acinar proliferation.

Table 2 

Evaluation of ASAP and benign cases 
diagnosed the initial series, subjected to 
repeat biopsy

Pacient 1st biopsy 2nd biopsy 3rd biopsy
1 Benign Benign Malignant – 

Gleason
3 + 3 = 6

2 Benign Benign Benign
3 Benign Benign Benign
4 Benign Malignant – 

Gleason
3 + 4 = 7

 -

5 Benign Benign  -
6 Benign Benign  -
7 Benign Benign  -
8 Benign Benign  -
9 Benign Benign  -
10 Benign Benign  -
11 Benign Benign  -
12 ASAP Benign  -
13 ASAP Benign  -
14 ASAP Malignant – 

Gleason
3 + 3 = 6

 -

15 ASAP Malignant – 
Gleason

5 + 5 = 10

 -

ASAP: atypical small acinar proliferation.

ultrasound examination, and PSA-based screening, but 
the final diagnosis is made by histopathology based on 
well-established criteria, such as architectural disarray and 
cytologic features. At present, early detection efforts have 
resulted in the detection of minimal adenocarcinoma of 
the prostate. This makes it difficult for the pathologist to 
classify lesions too small or poorly defined histologically(7). 
Most tumors are detected on first biopsy, but in some ca-
ses the pathologist cannot diagnose adenocarcinoma by 
histological examination. 

ASAP refers to minute tumor foci, a small lesion that may 
not be detectable in other sections of the prostate biopsy 
or is insufficient evidence for the diagnosis of carcinoma. 
There is no consensus on the use of ASAP as a diagnostic 
category; in fact, it represents a lesion hardly detectable 
by biopsy or one of the many benign lesions that mimic 
cancer. Some authors have used the diagnostic term “foci 
of atypical glands” to refer to atypical small acinar prolifera-
tion containing inconclusive morphological features for the 
diagnosis of carcinoma(16). In order to elucidate inconclusive 
diagnoses, repeat biopsy or the use of IHC may be required.

It is important to note that the diagnosis of adenocar-
cinoma is based on histological examination and that IHC 
plays an auxiliary role. Absence of basal cells is not specific to 
prostate carcinoma; mesonephric hyperplasia, nephrogenic 
adenoma, benign prostatic glands may also show absence 
of basal cells, especially atrophic glands. Lack of basal cell 
staining in more than two benign glands occurred in 23% 
(25/108) and 9% (10/108) of prostate needle biopsies cores 
stained with 34βE12 and p63, respectively(27).

Conversely, aberrant expression of p63 and 34βE12 has 
been described in prostatic adenocarcinoma, which 
may lead to erroneous diagnosis(24). Negative staining 
for basal cells supports the diagnosis of adenocarcino-
ma, but a malignant diagnosis should be established based 
on morphology using hematoxylin and eosin staining.

private and one public, which provide diagnostic services 
for a population of several cities in the region, but are not 
reference laboratories.

There are many important procedures for prostate 
carcinoma screening, including digital rectal examination, 
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Epstein and Herawi(5) reported that an average of 5% 
(range, 0.7%-23.4%) of needle biopsy pathology reports 
are diagnosed as ASAP. In the present study, the incidence 
de ASAP was 11.38%. The percentage of ASAP cases was 
12.15% in the public laboratory and 10.73% in the private 
laboratory. The annual prevalence of ASAP cases in the 
public laboratory showed a decrease in the percentage of 
inconclusive diagnoses in the past two years, possibly 
reflecting an increased ability of the team of patho-
logists to render an accurate diagnosis.

IHC was performed in 35 of the 73 ASAP cases and 
provided conclusive results in 31 cases (88.57%). From the 
19 cases with a final diagnosis of adenocarcinoma, 18 had 
a Gleason score 3 + 3 = 6 and one had a Gleason score 4 + 
4 = 8, indicating that most tumors had an intermediate 
grade of malignancy. Previous studies have identified ade-
nocarcinomas with different grades of malignancy (Gleason 
score 5-6, 18%-71%; Gleason score ≥ 7, 19%-82%) on 
follow-up biopsies obtained from patients with a previous 
ASAP diagnosis(13, 21, 25).

Studies have shown that IHC is useful in confirming 
benignity because it may show the presence or absence of 
the basal cell layer. This is in agreement with the findings 
of Wojno and Epstein(30), who performed a review of 228 
ASAP cases and reported that only 18% of cases remained 
inconclusive after being assessed by IHC using 34βE12 an-
tibody. In that study, the main reason for equivocal results 
was loss of suspicious glands on sections used for staining.

Many laboratories of surgical pathology use the interval 
workup on selected cases to prevent this problem. The 
workup consists of performing IHC analysis on unstained 
interval sections that are routinely saved using the antibody 
cocktail for p63, cytokeratins 5 and 14, and α-ethylacyl CoA 
racemase(9, 28). From 1,105 prostate needle biopsy cases seen 
at Johns Hopkins, IHC staining for high molecular weight 
cytokeratin was initially done on 94 (8.5%). In order to see 
whether lesions would still have been present for evaluation 
in the absence of intervening slides, IHC was repeated for 
IHC off the paraffin blocks in 74 cases for which material 
was available for study. In 52 cases, the original IHC helped 
to establish a diagnosis; in 31 of these cases the lesion was 
not present on repeat IHC stains from the block. Of these 
31 cases, the original IHC from intervening unstained slides 
helped to establish cancer (n = 23) or a benign (n = 8) diag-
nosis. The use of intervening unstained slides was critical to 
establish a diagnosis in 31 (2.8%) of 1,105 prostate needle 
biopsies and saved the cost of repeat biopsy ($68,200) and 
spared these patients from a second surgical procedure(9).

The number of biopsies needed to detect prostate 
cancer is controversial. When there is a strong clinical sus-
picion of malignancy and the first biopsy is negative, repeat 
biopsy should be performed(18). Most tumors are detected 
on first biopsy, but 15% to 30% of prostate cancers are 
diagnosed by repeat biopsy if there are predictive factors 
for positive results, such as PSA velocity > 0.75 ng/ml/year, 
high-grade prostate intraepithelial neoplasia (PIN) or ASAP 
on first biopsy.

An ASAP diagnosis increases the possibility of diagnos-
ing cancer in a subsequent biopsy(5, 16, 26). Cheville et al.(2) 
reviewed 1,009 prostate biopsies and determined an inci-
dence of ASAP cases of 5.5%; 45% of patients with an initial 
diagnosis of ASAP underwent repeat biopsy and in 60% 
of them the diagnosis of adenocarcinoma was confirmed. 

In another study, Iczkowski et al.(13) evaluated 295 
patients with ASAP diagnosis on the first prostate biopsy. 
Adenocarcinoma was confirmed in 42% of cases on second 
biopsy. The tumor was present at the same location as found 
in the first biopsy (initial ASAP diagnosis) in 56% of cases, 
and in 27% the lesion was identified in the contralateral 
side of the prostate. In the second biopsy, no histologi-
cal findings including serum PSA levels, number of acini 
per focus of ASAP, and nuclear grade were predictive of 
increased cancer risk(13).

Mancuso et al.(21), in a series of 31 patients with an 
initial diagnosis of  ASAP, found that 22 had at least one 
repeat biopsy. The incidence of prostate adenocarcinoma 
in this group was 55% (17/31), including 13 diagnosis of 
adenocarcinoma on second biopsy, and three on third bi-
opsy (one biopsy was processed at another institution). The 
study showed a detection rate for prostate adenocarcinoma 
of 55% after an initial diagnosis of ASAP, indicating that 
repeat biopsy should be performed as soon as possible in 
these cases.

From the 641 cases in our initial series, 15 met criteria 
for repeat biopsy, four of them because of an initial ASAP 
diagnosis. Only three (20%) of the 15 cases were diagnosed 
with adenocarcinoma on second biopsy and one of three 
cases (33.3%) on third biopsy, possibly because of IHC 
analysis, which allows a more conclusive diagnosis. The 
indication for third and fourth biopsies depends on clinical 
suspicion and predictive factors; the detection of prostate 
cancer has been confirmed in about 5% of these cases. 

A recent study on radical prostatectomy specimens in 
men undergoing treatment for adenocarcinoma, which 
required the use of IHC for final diagnosis, showed no 
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overdiagnosis of prostate carcinoma in patients with pT0 
after radical prostatectomy. Only 7.4% of cases were clas-
sified as “clinically insignificant”, which is defined as less 
than 2% of gland involvement, organ-confined disease, 
and without Gleason 4 or 5 pattern. In that series, all 
patients had palpable tumors (stages pT2 and pT3)(17).

On the one hand, efforts for early detection of prostate 
cancer have found a majority of patients with localized 
disease and better prognosis, and on the other hand, have 
resulted in radical prostatectomy specimens with extremely 
small tumors or no residual tumor(3). This was classified 
by Goldstein et al.(9) in 1995, as minimal residual cancer 
or “vanishing cancer phenomenon”; its annual incidence 
increased from 0.5% in 1988 to 4% in 1993. Tumors diag-
nosed in prostate biopsies indicated by elevated PSA levels 
but which are not detectable by ultrasound or digital rectal 
examination (T1c stage) have a 75%(23) to 94%(6) probability 
of having a volume < 0.5 cc, and in about 2.5% of cases 
they are not found in the surgical specimen(8).

The increased incidence of minimal residual cancer in 
radical prostatectomy after positive biopsy (T0) may have 
ethical and legal implications. One of the major diagnostic 

challenges confronting the histopathologist in the interpre-
tation of a prostate needle biopsy specimen is the establish-
ment of a malignant diagnosis based on a minimal or limited 
amount of carcinoma in the needle biopsy tissue. Minimal 
carcinoma in needle biopsy tissue is defined as a tumor with 
a size < 1 mm in greatest dimension(29). Another definition 
of minimal adenocarcinoma is cancer involving < 5% of 
needle core tissue(12). The major and minor diagnostic criteria 
should be used for more extensive carcinoma. At present, 
there has been a growing trend to use IHC to confirm the 
diagnosis of minimal adenocarcinoma(11, 15, 19). In this study, 
IHC was also performed in seven (3.15%) of 222 cases 
diagnosed as adenocarcinoma because of the small 
size of the tumor and in 100% of cases a conclusive 
diagnosis was reached.

Our results suggest that IHC should be routinely 
used in borderline biopsies and ASAP cases. The final 
diagnosis of adenocarcinoma in 19 patients (54.28%) 
with an initial ASAP diagnosis, preventing repeat bi-
opsies and their possible complications, supports the 
importance of IHC in the diagnosis of prostate cancer 
in prostate needle biopsies.
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